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❒ Brief History

Korea Advanced Institute of Science and Technology (KAIST) has developed into one of the best science and

engineering colleges in the world. KAIST was established under the name of Korea Advanced Institute of Science

(KAIS) under a special law in February 16, 1971 as the first research oriented graduate school in science and

engineering in Korea with the purpose of developing scientists and engineers to advance science and technology,

develop R&D based on national policies and support national research/industries. In 1989, KAIST established the

education/research system of special talents in science and engineering fields in bachelor, master and doctoral

degrees, and KAIST has succeeded in greatly contributing to the innovation of science and technology and

improving international competitiveness by serving as a model institute that advanced science and technology

performs high-end research, and being the birthplace of venture companies.

KAIST was able to achieve its goals quickly by utilizing the tradition of special science and engineering

fields, know-how and strengths accumulated on the basis of self-regulated and flexible academic affairs under the

special law in a way to introduce the advance academic system that includes no-entrance exam applications, no

class or department "core" system, research-oriented / quality-centered education, speedy education system,

interdisciplinary education system operation, invited visitors of notable foreign professors, full lecture assessment

system, stringent faculty personnel management by work assessment and others, obligatory publication of doctorate

dissertation work in well known academic publications, minimal burden of lectures, research system, establishment

of cyber university and other activities. KAIST has led other colleges and research institutions in Korea by its

successful model operation and was verified by the ABET (USA, Higher Science Education Assessment Board)

assessment (graduate course is within 10% of top US college level) in 1992, assessment of nationwide colleges by

Joongang Ilbo (1995, 1998 ～ 2001, 2006 : First position, and assessment of Asian colleges by Asiaweek (1999

～ 2000: Number one in science and technology), The Times of England (2006 : 37th of Top 100 world

university in Technology) and others.

For the past 38 years, KAIST has produced 9,168 bachelors, 18,844 masters, 7,223 doctorate holders (doctors

under 20 years of age were 3,105, 43%) giving a total of 32,941 alumni. The thesis published in SCI (US,

Science and Technology Quotation Thesis Search) journals reached approximately 4 articles per each faculty

member, and the commissioned research grant was approximately 200 million won per each facility, which is

world-class level. The famous scientific publications such as「Nature」 (GB, July 1993) and 「Science」 (USA,

October 1993) have assessed that, “KAIST has the potential to be the world best level education institution.” This

has been evidenced by its taking the 95th place overall in The Times' list of top 100 universities worldwide in

the year 2008 (34th in Engineering & IT; 46th in Natural Sciences) and many other brilliant achievements.

For the last 38 years, KAIST has produced a total of 32,941 talented scientists and engineers, including 9,168

bachelors, 18,844 masters and 7,223 doctors (with 3,105 or 43% of them being in their twenties). On average,

KAIST faculty members have published around four SCI-indexed papers and won approximately 200 million

Korean won in research funds for their commissioned research projects. Such world-class achievements have been

highly recognized by Nature (United Kingdom, July 1993), Science (United States, October 1993) and many other

internationally distinguished journals, which have noted, "KAIST has what it takes to be one of the world's best

educational institutions."

With an aim of becoming the world's best university of science and technology, KAIST established a five-year

development plan and has successfully pushed for pioneering reforms in education, research, human resources

management, business management and globalization.

In the area of education, KAIST has introduced the world's first design/synthesization courses to further

strengthen its undergraduate program and has provided English-only courses to greatly enhance students' creativity

and global competitiveness. Aimed at improving creativity and comprehensive thinking, the design/synthesization

courses will be expanded to the graduate program through the Renaissance Program, cementing KAIST's position
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as the world's best design-oriented university in name and indeed. KAIST has also been a great source of

inspiration for many educational institutions at home and abroad, overhauling its admissions system into a

character-, creativity- and leadership-oriented one to unearth talented young students and revamping its tuition

system to further promote a sense of responsibility.

In research, KAIST has launched KAIST Institutes (KI) to pursue world-class interdisciplinary studies, centering

especially on cutting-edge technologies over which it has a competitive edge; it has also been daring enough to

push for high-risk high-return projects for promoting creative ideas and adventurous research. In an effort to

address pressing issues for mankind in the 21st century such as efficient utilization and preservation of energy,

environment, water and resources, KAIST has focused its research capabilities on the area of sustainability. In this

way, it seeks to contribute greatly to humanity as a whole and create new business opportunities for fueling

Korea's economic development in the near future.

In human resources and business management, KAIST has introduced new and stricter systems for tenure,

reappointment and appointment of distinguished professors with an aim of promoting fair competition among

faculty members. It has also reinforced its department-oriented system further, leading department heads to assume

full responsibility for human resources management, finance, space allocation and education in their respective

departments. By hiring professors in connection to areas of research in KI, KAIST has replaced the existing fields

of research pursued by its departments with whole new disciplines that can create future demands and

opportunities; it has identified new areas of research and created new departments on this basis while reorganizing

the functions of its existing academic organizations in response to future demands. The newly introduced ERP

system will also help establish an advanced environment for administrative management.

In the area of globalization, KAIST has established dual degree programs with an additional eight

globally-renowned universities including the University of Illinois at Urbana-Champaign and Technische Universität

Berlin. It has proactively pursued a wide array of international cooperation projects including the University

Presidents' Forum, establishing a global network of science and technology and further reinforcing its global

promotion campaigns.

KAIST has made strenuous efforts to secure financial resources for its further development. The recipient of

Korea's largest amount of contribution ever from a single individual, it has been remarkably successful in

attracting contributions not just from across Korea but also from foreigners and Koreans residing abroad. It has

also revamped its administrative systems for more efficient allocation of resources available.

KAIST will continue to dedicate itself to strengthening its system established through reinitialization and

identifying new fields of research and areas requiring improvement so that it can become a world-leading university

in a genuine sense that keeps reinventing itself.
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❒ Purpose
▹Fostering of advanced scientists and engineers with in-depth theoretical knowledge and an ability to make

practical applications

▹Mid- to long-term research and development in line with state policies; and basic/applied research for

enhancing Korea's scientific and technological potential

▹Research assistance for other research institutions and enterprises

❒ Educational Objective
By spearheading the effort to develop science and lead technological innovation through education and research,

KAIST shall educate talents in science and technology fields to have excellent capacity and leadership so that they

may contribute to the country and society, and display creative and practical minds.

❒ Timeline
▹Feb. 16, 1971 Establishment of Korea Advanced Institute of Science (KAIS) (Hongneung Campus, Seoul)

▹Mar. 05, 1973 First entrance ceremony for the master’s program

▹Aug. 20, 1975 First graduation ceremony for the master’s program

▹Sep. 12, 1975 First entrance ceremony for the doctoral program

▹Aug. 19, 1978 First graduation ceremony for the doctoral program

▹Dec. 31, 1980 Establishment of Korea Advanced Institute of Science and Technology (KAIST), in which

KAIS is merged with KIST

▹Dec. 31, 1984 Establishment of Korea Institute of Technology, newly added bachelor degree course

▹Mar. 03, 1986 First entrance ceremony for Korea Institute of Technology

▹Jun. 12, 1989 Separation from KIS

▹Jul. 04, 1989 KAIST is merged with Korea Institute of Technology (relocation to Daedeok Campus)

▹Dec. 17, 1990 First graduation ceremony for bachelor’s program

▹Oct. 01, 1996 Establishment of Korea Institute of Advanced Study

▹Feb. 02, 2009 Incorporation of Korea Science Academy (KSA) as a KAIST-affiliated school

▹Mar. 01, 2009 Incorporation of Information and Communications University (ICU)

❒ Rules
KAIST Rules http://rule.kaist.ac.kr/
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❒ Academic Programs
6 colleges, 2 School, 21 departments, 3 divisions, 6 Professional Graduate Schools, 10 interdisciplinary programs and others

Colleges Depar tment(Division)/ Interdisciplinary Program Courses Website Contact

College of
Natural

Sciences

Physics Bachelor's, Master's and PhD http://physics.kaist.ac.kr +82-42-350-2502~4

Mathematical Sciences ＂ http://mathsci.kaist.ac.kr +82-42-350-2702~4

Chemistry ＂ http://chem.kaist.ac.kr +82-42-350-2802~6

Graduate School of Nanoscience &

Technology
Master’s/PhD http://nbst.kaist.ac.kr +82-42-350-1102~6

Nano Science and Technology Program ＂ http://web.kaist.ac.kr/~nano/ +82-42-350-2804

College of
Life Science

&
Bioengineering

Biological Sciences Bachelor's, Master's and PhD http://bio.kaist.ac.kr +82-42-350-2602~6

Bio and Brain Engineering ＂ http://bioeng.kaist.ac.kr +82-42-350-4302~4

Graduate School of Medical Science &
Engineering

Master’s/PhD http://gsmse.kaist.ac.kr +82-42-350-4232

Biomedical Science and Engineering

Program
＂ - +82-42-350-4232

College of
Engineering

Civil and Environmental Engineering Bachelor's, Master's and PhD http://civil.kaist.ac.kr +82-42-350-3602~4

Mechanical Aerospace & Systems Eng.

Division of Mechanical Engineering ＂ http://me.kaist.ac.kr +82-42-350-3002~6

Division of Aerospace Engineering ＂ http://ae.kaist.ac.kr +82-42-350-3702~4

Division of Ocean Systems Engineering Master’s/PhD http://kaist-ocean.org/ +82-42-350-1502~5

Chemical and Biomolecular Engineering Bachelor's, Master's and PhD http://che.kaist.ac.kr
ch.kaist.ac.kr/ch500-008 +82-42-350-3902~4

Materials Science and Engineering ＂ http://mse.kaist.ac.kr +82-42-350-3302~5

Nuclear and Quantum Engineering ＂ http://nuclear.kaist.ac.kr +82-42-350-3802~4

Graduate School of EEWS Master’s/PhD http://eewseng.kaist.ac.kr/ +82-42-350-4134

Polymer Science and Engineering Program ＂ http://polysci.kaist.ac.kr/ +82-42-350-8431

Space Exploration Engineering Program ＂ http://spex.kaist.ac.kr +82-42-350-3702~4

Environmental Energy Engineering
Interdisciplinary Program

＂ - +82-42-350-3604

-

School of Innovation

Management Science Bachelor's, Master's and PhD http://ms.kaist.ac.kr/ +82-42-350-4332~3

Innovation & Technology Management Master’s/PhD http://itm.kaist.ac.kr +82-42-350-4902~3

Master of Intellectual Property Master's http://mip.kaist.ac.kr/ +82-42-350-4223

College of

Cultural

Sciences

Department of Humanities and Social
Sciences

- http://hss.kaist.ac.kr +82-42-350-4602

Graduate School of Culture Technology Master’s/PhD http://ct.kaist.ac.kr +82-42-350-2902~3

Graduate Program of Science and

Technology Policy
Master's http://stp.kaist.ac.kr/ +82-42-350-4602

Master of Science Journalism Master's http://sj.kaist.ac.kr/ +82-42-350-2372

Culture Technology Program Master’s/PhD http://ct.kaist.ac.kr +82-42-350-2902

College of

Information

Science &

Technology

Electrical Engineering Bachelor's, Master's and PhD http://ee.kaist.ac.kr +82-42-350-3402~6

Computer Science ＂ http://cs.kaist.ac.kr +82-42-350-3502~5

Information and Communications

Engineering
＂ http://ice.kaist.ac.kr/ +82-42-350-6103

Industrial and Systems Engineering ＂ http://ie.kaist.ac.kr +82-42-350-3102~4

Knowledge Service Engineering Master’s/PhD http://kse.kaist.ac.kr/ +82-42-350-1602

Industrial Design Bachelor's, Master's and PhD http://id.kaist.ac.kr +82-42-350-4502~4

Financial Engineering Program Minor in Undergraduate http://fep.kaist.ac.kr +82-42-350-1411

The Robotics Program Master’s/PhD http://rp.kaist.ac.kr/ +82-42-350-8356

Semiconductor Technology Educational

Program
＂ http://epss.kaist.ac.kr +82-42-350-8584

Software Graduate Program Master's http://software.kaist.ac.kr +82-42-350-8721

Telecommunication Engineering Program Master’s/PhD http://ktep.kaist.ac.kr +82-42-350-8541

e-Manufacturing Leadership Program ＂ http://eml.kaist.ac.kr +82-42-350-3102

- IT Business Bachelor's, Master's and PhD http://itbiz.kaist.ac.kr/ +82-42-350-6302
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Colleges Depar tment(Division)/ Interdisciplinary Program Courses Website Contact

College of
Business

Department of Management Engineering Bachelor's, Master's and PhD http://www.kaistgsm.ac.kr/ +82-2-958-3601~3

Graduate School of Management(MBA
Program) Master's http://www.kaistgsm.ac.kr/

+82-2-958-3642

3228, 3403

3975, 3668

Graduate School of Finance 〃 http://kgsf.kaist.ac.kr +82-2958-3121,3167

Graduate School of Information & Media

Management
＂ http://ksim.kaist.ac.kr +82-2958-3641,3661
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❒ Structure

1. Basic policy of cur r iculum operation

The education at Korea Advanced Institute of Science and Technology (KAIST) is focused on cultivating

problem solving capability and independent creative research ability in addition to the traditional education by

lectures. The curriculum is organized and integrated to lead from bachelor's to master's to PhD course; mutually

recognized subjects between each course are established and determined by the applicable department (major) and

specified in the department (major) curriculum.

2. Curr iculum Classification

A. Courses are divided into subject courses and research courses.

◦ Subject courses for the undergraduate program are divided into general, basic, and major courses. General

courses include mandatory general courses, and elective general courses in humanities & social science.

Basic courses include mandatory basic course and elective major courses. Major courses include

mandatory and elective major courses. Research courses include B. S. thesis research, internship program

& research, individual study, and seminar.

◦ The subject courses for master's and doctorate programs are divided into mandatory general, mandatory

major and elective major courses. Research courses include thesis research, internship program &

research, individual research, and seminar.

B. The composition of the subject is determined based on the need of each department (major) by each

department (major) and the credits assigned are assigned based on the importance of the subject and the

hours required for lecture and experimentation.

3. Course Code and Number

Course No. Course Course No.

000 Course without credit CC 000

100

Bachelor's Courses

100

200 200

300 300

400 Course Restrictively Counted as

Both Undergraduate & Graduate Course

400

500
Master's Courses

500

600 600

700
Doctoral Courses

700

800 800

900 Seminar, Paper, Independent Study, etc. (Satisfactory-Unsatisfactory Course) 900

a. Courses are marked with a course code, which is considered appropriate for describing the characteristics of

the department/major, before the course number.

b. The following numbering system is applied to the courses:

◦ Non-accredited courses are coded as "CC" and given a three-digit number between 000 and 099.

◦ Undergraduate courses are given a three-digit number between 100 and 499.

- For liberal arts and basic courses, a three-digit number (i.e. 100-199, 200-299) is given depending on

their difficulty levels.

- For major courses, a three-digit number (i.e. 200-299, 300-399, 400-499) is given depending on their

difficulty levels.
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◦ Graduate courses are given a three-digit number between 500 and 899.

- Mandatory general courses are coded as "CC" and given a three-digit number between 500 and 599.

- Mandatory major courses and electives are given a three-digit number depending on their difficulty

levels: 500-699 for master's and professional master's courses; and 700-899 for doctor's courses.

◦ Mutually recognized courses for undergraduate and master's students are given a three-digit number

between 400 and 599.

◦ Graduation Research, Thesis Research, Individual Research, Seminar and other S-U courses are given a

three-digit number between 400 and 499 or between 900 and 999.

- Graduation Research is marked with 490 (undergraduate); Thesis Research with 960 (master's and

professional master's) and 980 (doctor's); and Practicum and Research with 498 and 499

(undergraduate), respectively.

- Individual Research is marked with 495 (undergraduate), 965 (master's) and 985 (doctor's); Seminar

with 496 (undergraduate), 966 (master's) and 986 (doctor's); and Thesis Seminar with 967 (master's)

and 987 (doctor's).

c. Examples of course code and number

◦ The characteristics of the department/major are marked in English characters first and then a three-digit

course number is given.

◦ The first digit of the three-digit number indicates the difficulty level of a course; the remaining two

digits constitute a random course number unique for the course.

(e.g.) PH221 - Classical Dynamics I

PH: Department/major characteristics; 2##: Difficulty level; #21: Random course number

◦ Computer code

- Marked with a five-digit number (i.e. ##.###), the computer code is used for computerized processing

of courses and other purposes.

4. Credit classification and time indication

A. The course units are either credits or AU (Activity Unit), and the credit is classified into the subject credit

and the research credit.

B. The subject credit can be classified into 1, 2, 3 and 4 credits depending on the importance and the number

of class hours per week of the subject. 1 credit is given for a lecture of one hour per week for one

semester or its equivalent number of hours. However, the experimental lab provides 1 credit for three hours

per week for one semester of education or equivalent education hours.

C. Seminar credit shall be one credit per semester in principle, and depending on the requirement of each

department (major), up to 2 credits can be granted. The assigned hours per week in a seminar are

determined by each department (major).

D. Individual research credits can be granted up to 12 credits for each semester as decided by the advising

professor of the student. However a total of 15 credits can not be exceeded.

E. Thesis research credits can be granted up to 3 credits for each semester as decided by the advising

professor of the applicable student. However a total of 12 credits can not be exceeded.

F. AU is an activity for completing the physical education requirement, Humanity/Leadership and service

activities that is not included in the graduation credit. 1 AU is an activity for one hour per week for one

semester or the activity with equivalent hours.

G. Lecture: Lab: Credit (Assignment) → “Lecture” is a number of lecture hour per week, “Lab” is the

experiment/lab hours per week, “Credit” is the total number of credits, and “Assignment” is the number of

assignments per week.
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❒ Credit Requirements
1. Undergraduate Course

A. Students in the undergraduate program (bachelor's degree) have to complete a minimum of 130 credits for

graduation, and have to satisfy the requirements of each classification.

B. Students in the undergraduate program may select subjects in the 100-400 levels and mutually-recognized

subjects in the 500 level.

C. With the exception of make-up courses, the same course shall not be repeatedly taken for credit.

D. In the event that a subject is not available for inevitable reasons, a substitute course should be taken.

E. The credit requirements for graduation for each department (division)

(Unit: Credit)

Depar tment
/Division

General Courses Basic Courses Major Courses *
Elective
Courses

Research
Courses

Total
Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

Physics 19 21↑ 40↑ 5↑
Mathematical Science 0 40↑ 40↑ 3

Chemistry 18 24↑ 42↑ 3↑
Biological Sciences 18 24↑ 42↑ 3↑

Bio and Brain
Engineering 14 28↑ 42↑ 7↓

Chemical&Biomolecular
Engineering 6 35↑ 41↑ 4↑

Mechanical Engineering 9 40↑ 49↑ 3↑
Aerospace Engineering 22 30↑ 52↑ 3↑

Civil and Environmental
Engineering

6
+(9AU) 21↑ 27↑ 26 6↑ 32↑ 9 36↑ 45↑ 3↑ 130

Material
Science&Engineering 12 30↑ 42↑ 3↑ above

Nuclear and Quantum
Engineering 22 21↑ 43↑ 3↑

Electrical Engineering 18 29↑ 47↑ 4↑
Computer Science 22 21↑ 43↑ 3↑
Information and
Communications

Engineering*

Industrial&System
Engineering

24 27↑ 51↑ 6↓
Industrial Design (20) (26) 27 27↑ 54↑ 3↑

IT Business*

Management
Engineering

7
+(9AU) 21↑ 28↑ 23 6↑ 29↑ 21 24↑ 45↑ 3↑

※ In the case of Information & Communications Engineering and IT Business, refer to the requirements for

each department.

※ When taking mandatory general courses, 9 AU shall be completed separately. (This is no credit course but

is required for graduation)

※ Electives have different requirements for each department. (Refer to the requirements of each department)
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F. Requirements of minor

Depar tment
/Division

Requirements

Physics
Including 2 courses of PH301 Quantum Mechanics I and PH351 Physics Lab III (or PH352 Physics
Lab IV), 19 credits or more have to be completed.

Mathematical Sciences 18 credits or more from major courses offered by the department have to be completed.

Chemistry at least 21 credits including 12 credits of mandatory major courses

Biological Sciences
Including 12 credits of subject with the ten-digits of subject number in 0 or 1 or credits of ten digits
of subject number in 0 or 2, 21 credits or more major courses have to be completed.

Bio and Brain
Engineering

18 credits or more from mandatory major courses have to be completed.

Civil and
Environmental
Engineering

12 credits from the mandatory major courses and 9 credits or more from the elective major courses
(total of 21 credits or more) have to be completed.

Mechanical
Engineering

Basic Mechanical Practice(3), Mechanical Engineering Laboratory(3), Capstone DesignⅠ(3), Elective
Major Courses at least 4 courses out of 8 Basic ME Elective courses

Aerospace
Engineering

At least 21 credits in AE major courses including 4 courses from 8 mandatory major courses have to
be completed.

Chemical and
Biomolecular
Engineering

3 credits from the mandatory major courses and 15 credits from the elective major courses designated
by this department (total of 18 credits or more) have to be completed.

Materials Science
& Engineering

9 credits from the mandatory major courses and 9 credits or more from the elective major courses
(total of 18 credits or more) have to be completed.

Nuclear and Quantum
Engineering

At least total 21 credits are required (at least 15 credits from mandatory major courses)

Management Science
At least total 18credits are required including 6 credits of mandatory major courses and 12 credits of
elective major courses (at least 6 credits or more from Elective major course I and at least 6 credits or
more from Elective major course II)

Electrical
Engineering

At least 21 credits in major courses including

- Circuit Theory, Signals and Systems, Digital System Design, Electromagnetics, Electronic Circuits,

Introduction to electronics design Lab

Computer Science
Including 15 credits of mandatory major courses from this department, 21 credits or more from the
major courses from this department have to be completed.

Information and
Communications

Engineering

At least 21 credits from mandatory major courses (a cumulative GPA of 2.0 or higher in the courses
taken for minor)

Industrial
& System Engineering

Regardless of mandatory and elective major courses, 18 credits or more have to be completed from
the subjects offered from this department.

Industrial Design
Including dimensional design, foundation of product design, and element of product design, 18 credits
or more have to be completed.

IT Business
At least 21 credits from mandatory major courses (a cumulative GPA of 2.0 or higher in the courses
taken for minor)

Management
Engineering

- From the electives in humanities and social science and the basic elective courses, Introduction to
Economics and Introduction to OR have to be completed, and

- 6 courses or more from major courses offered from this department including Principle of
Management have to be completed (18 credits or more).

G. Requirements of double major

General Basic

Major Double Major Research TotalRequired
General

Elective in
Humanities&Socal

Sciences
Sub-total Required Elective Sub-total

6
+(9AU)

12 or above
(without considering

divisions)

18 or
above 26

3 or
above

29 or
above

refer to the
requirements for

each

40 including
mandatory major

courses
0

130 or
above

- Applicable all of the attending students. However, in the case of required general course and required basic

course, refer to the course completion requirements by year of admission.
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2. Graduate course

A. Students in the master's course may take 500-900 levels of subjects and 400 level of mutually recognizing

subjects for credit.

B. Students in the PhD course may take 500-900 levels of subjects for credit. (Major courses from the

undergraduate program can be taken for credit under special circumstances. Refer to the course

requirements for the graduate program.)

C. The master's course is classified into the master's with thesis and the master's with coursework (The

following table is for the master's with thesis. Refer to the legend following the table for the coursework

master's degree program.).

D. With the exception of "F" grade for mandatory subjects, the same subject cannot be repeatedly taken for

credit.

E. In the event that a required subject is later not offered, a designated substitute course has to be completed.

F. Department (major, interdisciplinary major)/completed credit chart for Master's and PhD programs.

Department
/Division

Master's Doctoral

Mandatory
General

Mandatory
Major

Elective
Major

Research Total
Mandatory

General
Mandatory

Major
Elective
Major

Research Total

Physics 9 9↑ 12↑ 33↑ 9 18↑ 30↑ 60↑
*Mathematical Sciences 0 21↑ 12↓ 36↑ 0 33↑ 30↑ 66↑

Chemistry 0 18↑ 12↓ 33↑ 0 18↑ 39↓ 60↑
Graduate School of Nanoscience &

Technology
15 3↑ 12↑ 33↑

*Biological Sciences 6 9↑ 15↓ 33↑ 6 18↑ 33↓ 60↑
*Bio and Brain Engineering 0 18↑ 12↑ 33↑ 0 27↑ 30↑ 60↑

Graduate School of Medical Sciences
& Engineering

0 18↑ 39↓ 60↑
Civil and Environmental Engineering 0 18↑ 12↑ 33↑ 0 27↑ 30↑ 60↑

Mechanical Engineering 0 18↑ 12↑ 33↑ 0 33↑ 30↑ 66↑
Aerospace Engineering 0 18↑ 12↑ 33↑ 0 27↑ 30↑ 60↑

Ocean Systems Engineering 0 21↑ 9↓ 33↑ 0 27↑ 30↑ 60↑
Chemical and Biomolecular

Engineering
0 18↑ 12↑ 33↑ 0 27↑ 30↑ 60↑

Materials Science
& Engineering

0 18↑ 12↑ 33↑ 0 27↑ 30↑ 60↑
*Nuclear and Quantum Engineering 0 18↑ 12↑ 33↑ 0 27↑ 30↑ 60↑

Graduate School of EEWS 3 15↑ 12↑ 33↑ 3 24↑ 30↑ 60↑
Management Science 3 18↑ 9↑ 33↑ 3 30↑ 30↑ 66↑

Graduate School of Technology
Management and Innovation

15 24↑ 3↑ 45↑ 15 33↑ 30↑ 81↑
*Graduate School of Culture

Technology
6 12↑ 12↑ 33↑ 6 21↑ 30↑ 60↑

Electrical Engineering 3 18↑ 6↑ 33↑ 3 24↑ 30↑ 60↑
*Computer Science 3 0 18↑ 6↑ 33↑ 3 0 27↑ 30↑ 60↑

Information and Communications
Engineering*

(1AU) (1AU)

Industrial & System Engineering 0 21↑ 9↑ 33↑ 0 36↑ 30↑ 69↑
Knowledge Service Engineering 0 21↑ 9↑ 33↑ 0 30↑ 30↑ 63↑

Industrial Design 6 12↑ 12↑ 33↑ 0 27↑ 30↑ 60↑
IT Business*

Graduate
School of

Management

Management Engineering 12 21↑ 9↑ 45↑ 12↑ 39↑ 30↑ 84↑
*Techno-MBA 15 30↑ 6↑ 54↑

**Executive-MBA 36↑ 6↑ 3↑ 48↑
**IMBA 30↑ 18↑ 3↑ 54↑

*Graduate School of Finance 9 33 9↑ 54↑
Graduate
School of

Information
& Media

Management

**Information & Media
Management

19.5 22.5↑ 9↑ 54↑
*MIS-MBA 9 33↑ 9↑ 54↑

*Telecom-MBA 12 30↑ 9↑ 54↑
Interdisciplinary Program

Other Program
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※ In the case of Information & Communications Engineering, IT Business, Interdisciplinary Programs and

others, refer to the requirements for each.

※ When taking mandatory general courses, 1 AU shall be completed separately. (This is no credit course but

is required for graduation)

※ The subject credits from the master's course can be cumulatively added to the credits for the Ph.D.

course.

※ ‘**' indicates department/major which offer coursework master's degree program.

- Students in the coursework master's degree program should acquire certain extra curriculum credits (6

credits or more: different depending on the department) without the degree thesis review.

- In coursework master's degree program, the research credit is available only from individual research and

seminar (thesis research and thesis seminar are not counted.).

- Students in coursework master's degree program should refer to page 50 for the requirements for

graduation.

※ The Interdisciplinary Program and other programs may have different credit requirements depending on

departments.
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❒ Course Requirements

1. Graduation Credits

◦ At least 130 credits in total

- A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework.

2. Completion of General Courses: At least 27 credits and 9AU (applicable to students entering KAIST in 2009

and onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Required General Courses

Academic Year Credits Required Courses

In 2009 and

onward

6 credits and

9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical

Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics

and Safety II(1AU)

Between 2007

and 2008

7credits and

9AU

English Communication I(1), English Communication II(1), English

Reading&Writing(2), Writing(3), Physical Education(4AU), Community

Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II(1AU)

* English Communication I → English Communication

* English Communication II → English Conversation

* English Reading&Writing → Critical Thinking in English

① English: 3 credits (applicable to students entering KAIST in 2009 and onward; for those who have entered

KAIST before 2009, refer to the Course Completion Requirements by Year of Admission)

- Students entering KAIST in 2009 and onward: English Communication (1), Critical Thinking in English (2)

- Students entering KAIST between 2007 and 2008 (4 credits): English Communication I (1), English

Communication II (1), English Reading&Writing (2)

※ Criteria for credit recognition of English courses (applicable to students entering KAIST in 2009 and

onward; for those who have entered KAIST before 2009, refer to the criteria by Year of Admission)

▫ The criteria for credit recognition of "English Communication" is the sum of scores from a certified

English test taken before entering KAIST (TEPS/TOEFL/IELTS; 50%) and the KAIST Speaking Test

(50%).

Grade Score Credit Recognition

1 91-100 To be exempt from English Communication and graded with an "S"

▫ The criteria for credit recognition of "Critical Thinking in English" is the sum of scores from a certified

English test taken before entering KAIST (TEPS/TOEFL/IELTS; 50%) and the KAIST Speaking Test

(50%).

Grade Score Credit Recognition

1 91-100 To be exempt from Cr itical Thinking in English and graded with an "S"

② Writing: 3 credits

- Writing certification system upon graduation: Undergraduate students are required to take one or more

graduation tests on writing and record 60 points or a higher score before graduation (applicable to

students entering KAIST in 2009 and onward).

▫ Graduation tests on writing are held once each semester.
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- Credit recognition and course-taking criteria for writing courses (applicable to students entering KAIST in

2009 and onward; for those who have entered KAIST before 2009, refer to the Course Completion

Requirements by Year of Admission)

▫ Level tests are held to classify students into three grades (i.e. A, B, C) and provide them with

differentiated writing guidance depending on their writing levels.

Grade Credit Recognition and Course-Taking Criter ia

A To be exempt from writing courses (graded with an "S") and the graduation test on writing

B
To take one of the writing courses; those earning a B- (2.7) or a higher grade are exempt
from the graduation test on writing

C
To take the "Non-Accredited Writing" class provided by the Writing Center before taking
the writing course; those not wishing to take Non-Accredited Writing are allowed to take
the writing class if they take another level test and get a B or a higher grade

③ Physical Education: 4 AU should be completed. (not counted for GPA but required for graduation.)

․  Since each course in Physical Education has 2 AU, 2 courses should be taken

․  2 AU among 4 AU can be replaced by sports club activities.

④ Community Service : Students who entered the KAIST in or before 2006 must complete 4AU; those who

enter the KAIST in or after 2007 must complete 2AU. (not counted for GPA but required for

graduation.)]

․  Service at the flower town, serving as an executive member of student association, serving as a student

representative of a department, service in the school clean-up campaign, service at a public welfare

organization such as the welfare center, service at public organizations such as the national park

management corporation, service at government offices such as a city hall and a town-block office.

․ The proof of the community service sealed with the signature of the service organization for the

off-campus service and of the head of the corresponding administrative office for the on-campus service

should be submitted to the department of school affairs (school register).

⑤ Humanity/Leadership : 2AU(not counted for GPA but required for graduation.)

․  Applicable to students who enter the KAIST in or after 2007 and is mandatory for graduation

Course Program Credit

Humanity/Leadership I
Complete either 7H leadership training or phoenix leadership
training

1AU

Humanity/Leadership II Communication training 1AU

Humainty/Leadership III
Complete one program among photography, musical
instruments, jazz dance, hip-hop, a cappella, etc

1AU

․  Program and credit recognition per course

* Only students within their first 2 semesters can attend the Humanity/Leadership III course

⑥ Ethics and Satey II : 1AU(applicable to all of the students presently studying at KAIST. not counted for

GPA but required for graduation.)

- Ethics and Safety II(HSS070/10.179) includes Research Ethics, Lab Safety, Sex Education and Leadership.

Students do not have to register for the course but go to the web-site(http://eethics.kaist.ac.kr), complete

the course and pass the test with the grade "S" if they satisfy the criteria below.

Year Criter ia Notes

2009
60 or higher in all of the 4subjects(Research Ethics, Lab Safety,
Sex Education and Leadership)

Total 100 in each
subject

2010
70 or higher in all of the 4subjects(Research Ethics, Lab Safety,
Sex Education and Leadership)

2011
80 or higher in all of the 4subjects(Research Ethics, Lab Safety,
Sex Education and Leadership)
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- Opening semester : Spring, Fall

- Exam period: From the beginning of each semester through the final exam period (One may take exams

by up to ten times per each sub-course during the period)

- Exam-taking process

Visit the website

http://eethics.kaist.
ac.kr

→
Log on using

your portal ID
→

Take individual

sub-courses
→

Take tests after

completing the

sub-courses

→

Find out

the test

results

→

Print out

the test

results

◦ Elective General Courses in Humanities & Social Sciences: at least 21 credits

- Take (6 credits) 1 course of each of the following 2 categories among 3 categories : Humanity, Society and

Literature and Arts; the rest can be chosen regardless of the category. (applicable to students entering

KAIST in 2009 and onward; for those who have entered KAIST before 2009, refer to the Course

Completion Requirements by Year of Admission)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English lectures

among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering KAIST

in 2007 and onward should take 12 credits through English lectures.)

■ Liberal education course requirements for international students in the undergraduate program

A. English language courses : As for international students, those who have completed high school at an

English-speaking high school are exempt from English language requisites, granted credit recognition, and

given a grade of S. (applicable to students who enter the KAIST in or after 1998)

B. Completion of Korean language courses(Exemption from Writing course) : International students are exempt

from Writing course, which is a liberal education requisite. However, the students who are exempt from

Writing course should take HSS006(10.108, Basic Korean I for foreign Students, 3 credits) , which is a

liberal education requisite, and HSS193(10.167, Basic Korean II for foreign Students, 3 credits) , which is a

general elective. (applicable to students who enter the KAIST in or after 1998)

C. Completion of AU courses : International students must complete AU courses (Total 9 : Physical Education

2AU, Community Service 2AU, Humanity/Leadership 2AU, Ethics and Safety II 1AU), which are liberal

education requisites. However, Humanity/Leadership may be substituted by Cultural Experience (applicable to

students who enter the KAIST in or after 2007).

* Students entering KAIST in 2006 or before : Physical Education 4AU, Community Service 4AU, Ethics

and Safety II 1AU (Total : 9AU)

3. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)
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※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

※ The students who major in Industrial Design should complete 20 credits and are exempt from taking

General Physics II (Basic, General, Advanced), and Calculus II (General, Advanced).

◦ Elective Basic Courses: at least 6 credits (Each department has different specific requirements. Please

refer to the departmental requirements for course completion.)

※ The students who major in Industrial Design can take General Physics II (Basic, General, Advanced), and

Calculus II (General, Advanced) as elective basic courses.

※ Students having a double major take 3 credits.

4. Completion of Major Courses: at least 40 credits (Each department has different requirements. Please refer to

the departmental requirements for course completion.)

5. Completion of Elective Courses: Take mandatory and elective major courses from other departments. (Some

departments requires students to take some specific courses. Please refer to the departmental requirements for

course completion.)

6. Completion of Research Courses: at least 3 credits (Please refer to the departmental requirements for course

completion.)

◦ Please be sure to take 3 credits for graduate research (However, students having a double major are exempt)

◦ Each department grants different credit hours for individual study or the seminar course. (Please refer to the

departmental requirements for course completion.)

7. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March 1,

2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

8. Minor and Double Major

◦ Minor: at least 18 credits outside major (according to the article 81 of Academic Policies and Regulations)

- The departmental requirements vary. Please refer to the requirements of interest for course completion.

◦ Double Major

General Basic

Major Double Major Research TotalRequired
General

Elective in
Humanities&Socal

Sciences
Sub-total Required Elective Sub-total

6
+(9AU)

12 or above
(without considering

divisions)

18 or
above

26 3 or
above

29 or
above

refer to the
requirements for

each

40 including
mandatory major

courses
0 130 or

above

- Applicable all of the attending students. However, in the case of required general course and required basic

course, refer to the course completion requirements by year of admission.

- In the case of Elective General Courses in Humanities & Social Sciences, students entering KAIST in 2007

and onward should take 12 credits through English lectures.
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◦ In the event that major courses and double-major/minor courses overlap, up to 9 credits can be applied to

both courses of study.

◦ Completion of minor and double major courses is based on the requirements of the admission year or the

time of application.

◦ In case of completing minor and double major courses, the credits taken for minor and double major are

included into the ones for graduation (credits of elective courses among 130 credits).

9. Taking Special Courses

◦ In case the course subtitles are different from each other, up to 3 courses may be taken; a make-up course

can be taken only if the course subtitles are the same.

- However, make-up courses can be taken for cultural subjects of the same category offered from the 1999

summer semester and for the major special courses opened within the same course/major from the 2004

winter semester, if it is allowed by the dean of the department.

10. Leader ship Mileage

◦ This system has been offered from 2007 for the undergraduate students so that they can grow as wholesome

human beings with knowledge-creating leadership and serve as leaders in the community

◦ A fixed amount of mileage is given for leadership activities as humanity/leadership course attendance, on/off

campus volunteer activities, physical training and leadership experience

◦ A certificate of silver(over 200 mileage), gold(over 250 mileage), platinum(over 300 mileage), diamond(over

350 mileage) grade is granted according to the mileage amount

◦ The mileage can be added to the GPA used in settling tuition fees(Not in the academic transcript)

- For 50 leadership mileage, 0.1 GPA is added when settling tuition fees

- Only mileages over 100 can be used(ex. 50 mileage can be used when holding 150 mileage)

- Maximum of 150 mileage can be used per semester

11. Undergraduate Research Par ticipation (URP) program courses

◦ To expand undergraduate students’ opportunities for participation in research and to foster creative and

outstanding experts through a wealth of research experience, URP program courses will be offered from

spring 2007.

◦ Courses

Course
No. Code Course Name Lec: lab:

credits Semester s Remarks

URP495 08.495

URP (A)

(Undergraduate

Research

Participation)

0:6:3
Spring,

fall

- Cannot substitute for graduation research

(although the credits for this course are recognized as

research credits, graduation requirements follow those for

each department)

- Eligibility

․ Students in the first semester of their third year or an

earlier stage in the undergraduate program conducting

individual research for independent study

․ Students conducting team research for independent study

URP490 08.490

URP (B)

(Undergraduate

Research

Participation)

0:6:3
Spring,

fall

- Can substitute for graduation research

- Eligibility

․ Students in the second semester of their third year or

a later stage in the undergraduate program conducting

individual research for independent study

※ URP courses will be offered in spring and fall semesters, and the research period is 6 months (summer

semester + regular semester).
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※ Only students who submit final reports may receive S/U grades from their advisors.

※ Students may register for URP program courses up to a maximum of twice (maximum credits: a total of

6 credits, consisting of 3 credits each).

12. National/International Internship Program

◦ The program has been offered from Spring 2008 to give students chances to grow social skills by adding

field ability to theoretical learning

◦ Department in charge : Counseling and Student Development Center

◦ Application : Undergraduate students who are recommended by the advisor and the internship professor

(students in their leave of absence can also apply)

◦ Grades and evaluation : S or U is given as grade. Students are evaluated for grades and graduation research

substitution according to their final report and the evaluation sheet made by the company(Undeclared students

and sophomores are not able to substitute graduation research)

◦ Credits

Course
No. Course Name Credit Internship

Period
Available
Semester Graduation Research Substitution

INT493 National Internship
Program I

1Credits Over
4 weeks

Summer Available with 2 additional credits of
Individual Study

INT494
National Internship
Program II 2Credits

Over
6 weeks Summer

Available with 1 additional credits of
Individual Study

INT495 National Internship
Program III 3Credits Over

9 weeks Summer Available

INT498
International
Internship Program I 3Credits

Over
9 weeks Summer Available

INT499 International
Internship Program II

12Credit
s

Over
14 weeks

Spring/Fall
Available, Only 6 credits are recognized
as credits for graduation(including
graduation research)

※ When the internship program is substituted as graduation research, the code numbers are printed in the

academic transcript as INT483(over 4 weeks), INT484(over 6 weeks), INT485(over 9 weeks) for

domestic internship and INT488(over 9 weeks), INT489(over 14 weeks) for international internship

※ The maximum credit available for domestic internship is 6 credits

13. Advanced Placement (Article 31, Paragraph 2 of the Guidelines on Curriculum Management)

◦ Credits and grades earned from AP courses at Korea Science Academy (KSA) are recognized as those

acquired at KAIST; if the grade is C+ or above, choose one among below (applicable to students entering

KAIST in 2010 and onward)

- being marked as the grade earned from AP courses at KSA in the academic record and included in GPA

- being marked as S in the academic record and excluded in GPA

※ For students entering KAIST before 2010, credits and grades earned from AP courses at Korea Science

Academy (KSA) are recognized as those acquired at KAIST, being marked as they are in the academic

record and included in GPA.

◦ If a student applies for credit recognition of an AP course that is a mandatory basic course or a basic

elective, the student is exempt from completion of the corresponding basic course.

◦ Application method: Applicants are requested to fill in the application form for recognition of AP credits and

submit the application along with one original copy of their student report to the Academic Registrar's

Team.

◦ Application period: Within the very first semester following admission; until the official end of the Spring

semester (Note: Recognition of AP courses is not allowed once the application period is over, so make sure

to apply for course recognition within the application period.)
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◦ Credit recognition table for AP credits earned at KSA:

No.

Korea Science Academy Course KAIST Course

Course Name Course No. Credit Course Name Course No. Credit
Course
Class.

1 Calculus II KSA100 3 Calculus 1 MAS101 3
Mandatory

Basic

2 Calculus III KSA101 3 Calculus II MAS102 3
Mandatory

Basic

3 Linear Algebra KSA102 3
Introduction to Linear
Algebra

MAS109 3
Elective

Basic

4 Differential Equations KSA103 3
Differential Equations
and Applications

MAS201 3
Elective

Basic

5 General Physics I KSA104 3 General Physics I PH141 3
Mandatory

Basic

6 General Physics Lab I KSA105 1 General Physics Lab. I PH151 1
Mandatory

Basic

7 General Physics II KSA106 3 General Physics II PH142 3
Mandatory

Basic

8 General Physics Lab II KSA107 1 General Physics Lab. II PH152 1
Elective

Basic

9 General Chemistry I KSA108 3 General Chemistry I CH101 3
Mandatory

Basic

10 General Chemistry Lab I KSA109 1
General Chemistry
Experiment I

CH102 1
Mandatory

Basic

11 General Chemistry II KSA110 3 General Chemistry II CH103 3
Elective

Basic

12 General Chemistry Lab II KSA111 1
General Chemistry
Experiment II

CH104 1
Elective

Basic

13 General Biology I KSA112 3 General Biology BS120 3
Mandatory

Basic

14 General Biology II KSA114 3 3 Elective

15 General Biology Lab I KSA113 1 1 Elective

16 General Biology II KSA115 1 1 Elective

17 General Earth Science KSA116 3 3 Elective

18 General Earth Science Lab KSA117 1 1 Elective

19 General Astronomy KSA118 3 3 Elective

20 General Astronomy Lab KSA119 1 1 Elective

21 Programming KSA120 3
Introduction to
Programming

CS101 3
Mandatory

Basic

22
Elementary Number
Theory

KSA121 3
Introduction to
Number Theory

MAS210 3
Elective
Major

23 DNA Science KSA122 3 Molecular Biology BS209 3
Mandatory

Major

24 Molecular Biology KSA123 3 General Cell Biology BiS222 3
Elective
Major

25 Discrete Structure KSA124 3 Discrete Mathematics CS204 3
Mandatory

Mary

Total 59

※ If a student has completed two courses (i.e. "DNA Science" and "Molecular Biology") at KSA, credits

earned from both courses are recognized, provided that only one KAIST course of his/her choice between

BS209 (Molecular Biology) and Bis222 (General Cell Biology) is to be recognized as a corresponding

course. If he or she has taken only one of the two courses at KSA, the course is to be recognized as a

free elective.
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Course Classification Course No. Course Name Lec.:Lab.:Credit Opening semester

Elective general PH101 College Physics 3:1:3 Fall

Elective general MAS105 College Mathematics 3:1:3 Fall

Elective general CH107 College Chemistry 3:0:3 Fall

14. Honor Program (Ar ticle 16, Paragraph 2 of the Guidelines on Curr iculum Management)

◦ The Honor Program defines undergraduate students with certain qualifications as "honor students" to honor

their excellence and allows them to complete master's and doctor's courses during their undergraduate years.

◦ As for undergraduate students who have completed six or less semesters, have earned 81 or more credits as

of the last semester and have recorded 3.7 or a higher GPA, they are referred to as "honor students" based

on the recommendations from their research advisors and the heads of their respective departments.

◦ Benefits

- Honor students are allowed to take master's and doctor's courses with the approval of instructors in charge

of the courses; credits earned from these courses are included in their GPA upon college graduation.

- Credits that the students have earned from master's or doctor's courses during their undergraduate years

may be recognized as master's credits by applying for credit recognition within one year following their

enrollment into the master's program, provided that their final GPA upon college graduation exceeds 3.7.

◦ Application method: During the registration period of each semester, Honor Program applicants are requested

to submit their application form and academic record to the Academic Registrar's Team―via the offices of

their respective departments or majors―with letters of recommendation from their research advisors and the

heads of their departments/majors enclosed.

15. Bridge Program

◦ The courses cover the basic knowledge and skills needed for taking regular courses so that graduates of

international school and foreign students can gain basic academic skills and fulfill their regular course

requirements successfully. They are also offered online for the prospective students of the 1
st

undergraduate

application round and so on.

◦ Courses

◦ Starting Points: Fall 2009

16. Measures for Change

◦ Please refer to the departmental course completion requirements in case of unification or separation of

department, change in department, revision of curriculum, etc.

◦ Matters regarding curriculum are based on each student's admission year unless any exceptions are specified;

in case courses have been changed or are no more opened, the substitute courses should be taken.

* Note
The confirmation of graduation requirement including the status of subject, requirement of subject, and
others shall be implemented under the responsibility of the students.
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❒ General Courses and Requirements

1. General Course Requirements

Year Requirements

in 2009
and

onward

◦ Mandatory General Course: 6 credits and 9AU
- English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU), Community

Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)
* AU(Activity Unit) is not counted as GPA, but required for graduation

◦ Elective General Course in Humanities & Social Science : at least 21 credits
- At least 21 credits including at least 1 course in each of 2 divisions among 3 (Humanity, Society,

Culture & Art)
- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social
Science.

※ Students having a double major take 12 credits without considering categories (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures).

2007~
2008

◦ Mandatory General Course: 7 credits and 9AU
- English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3), Physical

Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)
* AU(Activity Unit) is not counted as GPA, but required for graduation

◦ Elective General Course in Humanities & Social Science : at least 21 credits
- At least 21 credits including at least 1 course in each of 2 divisions among 5 (Science Technology;

Literature and Art; History and Philosophy; Social Science; Foreign Language and Linguistics) or
at least 1 course in each of 2 divisions among 3 (Humanity, Society, Culture & Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English
lectures among the 21 credits required as Elective General Courses in Humanities & Social
Science.

※ Students having a double major take 12 credits without considering categories (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures).

'98～
2006

◦ Mandatory General Course: 7 credits and 9AU
- English I(2), English II(2), Writing(3), Physical Education(4AU), Community Service(2AU), Humanity/Leadership

(2AU), Ethics and Safety II (1AU)
* AU(Activity Unit) is not counted as GPA, but required for graduation

◦ Elective General Course in Humanities & Social Science : at least 21 credits
- At least 21 credits including at least 1 course in each of 2 divisions among 5 (Science Technology;

Literature and Art; History and Philosophy; Social Science; Foreign Language and Linguistics) or at
least 1 course in each of 2 divisions among 3 (Humanity, Society, Culture & Art)

※ Students having a double major take 12 credits without considering categories.

※ Substitutes for abolished and changed courses

English Communication I → English Communication

English Communication II → English Conversation

English Reading & Writing → Critical Thinking in English

English I, Special Lectures on English → English Conversation

English II → Critical Thinking in English

Understanding Literature → Rereading Korean Poetry or Rereading Korean Novels

Understanding Art → Special Lecture on Art

Korean Language and Culture → Understanding of American Culture (English and American Culture)

Special Lecture on English Literature → English Drama and Film

Introduction to World Affairs → Globalization and World Politics

Law and Technology → Science and Technology Related Laws

Science and Philosophy → Philosophy of Science

Seminar in Science and Technology Studies, Methods in Science and Technology Studies, Science and
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Technology in Korea since 1945 → Topics in Science and Technology Studies

Korean Music Culture → Understanding Korean Music Culture

The Origin of European Civilization → History of Western Civilization

Public Policy → Power vs. Choice

Internet and Economics → Commercial Law & the Internet

Politics in Korea → Korea & East Asian Political Economy

Organizational Behaviors in Education → Introduction to Pedagogy

Introduction to Social Sciences → Special Topics in Social Sciences

Leadership and Communication → Introduction to Mass Communication

Research Method in Social Sciences, Seminar in Social Sciences → Special Topics in Social Sciences

Linguistics Seminar → Special Lectures on Linguistics

Advanced Korean →Special Lecture on Korean Literature

Business Today → Entrepreneurship & Venture Business → Entrepreneurship & Venture Business,

enterpreneurial Mindset

Career in Business Today → Introduction to Market Economy → Special Topics in Management Science I

Bowling → AU of Physical Education

Science and Philosophy → Philosophy of Science

Methods in Science and Technology Studies →  Topics in Science and Technology Studies

Science and Technology in Korea since 1945 → Topics in Science and Technology Studies

Korean Music Culture →  Understanding Korean Music Culture

The Origin of European Civilization → History of Western Civilization

Public Policy→ Power vs. Choice

Internet and Economics → Commercial Law & the Internet

Politics in Korea → Korea & East Asian Political Economy

Organizational Behaviors in Education → Introduction to Pedagogy

Introduction to Social Sciences → Special Topics in Social Sciences

Leadership and Communication → Introduction to Mass Communication

Research Method in Social Sciences → Special Topics in Social Sciences

Seminar in Social Sciences → Special Topics in Social Sciences

Russian I, II　→　Spanish Language and Culture → Special Lecture on World Languages and Cultures

German II　→　German Language and Culture → Special Lecture on World Languages and Cultures

Japanese II →　Japanese Language and Culture → Special Lecture on World Languages and Cultures

French II　→　French Language and Culture → Special Lecture on World Languages and Cultures

Chinese II　→　Chinese Language and Culture → Special Lecture on World Languages and Cultures

Linguistics Seminar → Special Lectures on Linguistics

Advanced Korean →Special Lecture on Korean Literature

Introduction to Korean Writing System →The History of Korean Letter and Writing System

Advanced Korean Grammar and Usage →The History of Korean Letter and Writing System

Writing → Logical Writing

Critical Writing (Advanced Korean Writing) → Critical Writing

Practical Writing (Advanced Korean Writing) → Practical Writing

Creative Writing (Advanced Korean Writing) → Creative Writing

Writing on Scientific Essays (Advanced Korean Writing) → Writing on Scientific Essays

Globalization & World Politics → Understanding Globalization
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2. Humanities and Social Sciences Curr iculum

Three areas Five areas I C C

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Classification

Subject
No.

Subject Name
Lecture:Lab:

Credit
(Homework)

Classification
Subject

No.
Subject Name

Lecture:
Lab:

Credit

Mandatory General
Courses

HSS001 Logical Writing 3:0:3(6)

Mandatory General
Courses

HS103 Writing 3:0:3(6)

Mandatory
General Courses

COM120
The Art of Technical

Writing
2:0:1

HSS002 Critical Writing 3:0:3(6) HS274
Critical Writing : Advanced

Korean Writing
3:0:3(6) 　 　 　

HSS003 Practical Writing 3:0:3(6) HS275
Practical Writing : Advanced

Korean Writing
3:0:3(6) 　 　 　

HSS004 Creative Writing 3:0:3(6) HS276
Creative Writing : Advanced

Korean Writing
3:0:3(6) 　 　 　

HSS005 Writing on Scientific Essays 3:0:3(6) HS277
Writing on Scientific

Essays(Advanced Korean
Writing)

3:0:3(6) 　 　 　

HSS006
Basic Korean I for Foreign

Students
3:0:3(6) HS108

Basic Korean I for Foreign
Students

3:0:3(6) 　 　 　
HSS007 Narrative Writing 3:0:3(6)

HSS020 English Communication 1:2:1(4) HS106 English Communication 1:2:1(4)

COM402
Conversation and

PresentationⅤ 2:0:1

COM409
English

Communication
1:2:1

HSS021 Critical Thinking in English 2:2:2(6) HS201 Critical Thinking in English 2:2:2(6) COM403 Reading Ⅳ 2:0:1

HSS040 Badminton 2AU HS180 Badminton 2AU

Elective General
Courses in

Humanities and
Social Sciences

COM155
Physical Education

(ⅤI)(Squash)
1:0:1

HSS041 Swimming 2AU HS181 Swimming 2AU COM151
Physical Education

(II)(Swimming)
1:0:1

HSS042 Tennis 2AU HS182 Tennis 2AU COM157
Physical Education

(VIII)(Tennis)
1:0:1

HSS043 Basketball 2AU HS183 Basketball 2AU COM152
Physical Education

(III)(Skiing)
1:0:1

HSS044 Health Administration 2AU HS184 Health Administration 2AU COM156
Physical Education
(Ⅶ)Sports Dance

1:0:1

HSS046 Golf 2AU HS186 Golf 2AU COM150 Physical Education
(I)(Golf) 1:0:1

HSS047 Soccer 2AU HS187 Soccer 2AU COM153 Physical Education
(Ⅳ)(Rock Climbing) 1:0:1

HSS048
Extra Curricular Sport

Activity
2AU HS189 Extra Curricular Sport Activity 2AU 　 　 　

HSS049 YOGA 2AU HS197 YOGA 2AU 　 　 　
HSS060 Humanity/Leadership I 1AU HS172 Humanity/Leadership I 1AU COM147 Global Leadership 2:0:2

HSS061 Humanity/Leadership II 1AU HS173 Humanity/Leadership II 1AU 　 　 　
HSS062 Humanity/Leadership III 1AU HS174 Humanity/Leadership III 1AU 　 　 　
HSS070 Ethics and Safety II 1AU HS179 Ethics and Safety II 1AU 　 　 　

HSS080 Community Service 2AU HS200 Community Service 2AU COM300 Social service 2:0:1
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Three areas Five areas I C C

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Classification

Subject
No.

Subject Name
Lecture:Lab:

Credit
(Homework)

Classification
Subject

No.
Subject Name

Lecture:
Lab:

Credit

Elective General
Courses in

Humanities and
Social Sciences

(Humanities)

HSS100 History of Science 3:0:3(6)

Elective
General

Courses in
Humanities
and Social
Sciences

Science
and

Technology

HS111 History of Science 3:0:3(6)

Elective General
Courses in

Humanities and
Social Sciences

COM164
Science and
Technology

2:0:2

HSS101 Philosophy of Science 3:0:3(6) HS112 Philosophy of Science 3:0:3(6) 　 　 　
HSS102 Korean Science Technology 3:0:3(6) HS212 Korean Science Technology 3:0:3(6) 　 　 　

HSS105 Logic 3:0:3(6)
History

and
Philosophy

HS135 Logic 3:0:3(6) 　 　 　

HSS106 Understanding of Language 3:0:3(6)

Foreign
Languages

and
Linguistics

HS255 Understanding of Language 3:0:3(6) 　 　 　

HSS107 Introduction to Philosophy 3:0:3(6)

History
and

Philosophy

HS134 Introduction to Philosophy 3:0:3(6) COM133 Western Philosophy 2:0:2

HSS110 HIstory of Korean Culture 3:0:3(6) HS297 HIstory of Korean Culture 3:0:3(6) COM130 Korean History 2:0:2

HSS111 History of Modern Korea 3:0:3(6) HS298 History of Modern Korea 3:0:3(6) 　 　 　
HSS112 History of Korean Thought 3:0:3(6) HS231 History of Korean Thought 3:0:3(6) 　 　 　
HSS113

Introductionto Korean
History for Foreigners

3:0:3(6) HS136
Introduction to Korean

History
3:0:3(6) 　 　 　

HSS116 English and American Culture 3:0:3(6)

Foreign
Languages

and
Linguistics

HS367
English and American

Culture
3:0:3(6) 　 　 　

HSS119
Understanding

German-Speaking Cultures
3:0:3(6) 　 　 　 　 　 　 　

HSS123
History of Western

Civilization
3:0:3(6)

History
and

Philosophy

HS133
History of Western

Civilization
3:0:3(6) COM131

Modern World
History

2:0:2

HSS124 History of Asian culture 3:0:3(6) HS233 History of Asian culture 3:0:3(6) 　 　 　
HSS127 Ethics 3:0:3(6) HS235 Ethics 3:0:3(6) COM169

Creativity and Morals
for Intellectuals

2:0:2

HSS128
Introduction to Oriental

Philosophy
3:0:3(6) HS236

Introduction to Oriental
Philosophy

3:0:3(6) COM132 Oriental Philosophy 2:0:2

HSS201
Revolutions in Science and

Technology
3:0:3(6) 　 　 　 　 　 　 　

HSS202
History of Science &

Technology in East Asia
3:0:3(6)

Science
and

Technology
HS217

History of Science &
Technology in East Asia

3:0:3(6) 　 　 　

HSS203
Environmentalism: A History

Survey
3:0:3(6)

Science
and

Technology
HS218

Environmentalism: A History
Survey

3:0:3(6) 　 　 　
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Three areas Five areas I C C

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Classification

Subject
No.

Subject Name
Lecture:Lab:

Credit
(Homework)

Classification
Subject

No.
Subject Name

Lecture:
Lab:

Credit

Elective General
Courses in

Humanities and
Social Sciences

(Humanities)

HSS205 Philosophy of Mind 3:0:3(6)

Elective
General

Courses in
Humanities
and Social
Sciences

　 　 　 　

Elective General
Courses in

Humanities and
Social Sciences

　 　 　
HSS206 Analytical Philosophy 3:0:3(6)

History and
Philosophy

HS234 Analytical Philosophy 3:0:3(6) 　 　 　
HSS208

Socio-Economic History of
Korea

3:0:3(6) HS232
Socio-Economic History of

Korea
3:0:3(6) 　 　 　

HSS209
The History of Korean Letter

and Writing System
3:0:3(6) 　 　 　 　 　 　 　

HSS211
English Structure and

Grammar
3:0:3(6)

Foreign
Languages

and
Linguistics

HS256
English Structure and

Grammar
3:0:3(6) 　 　 　

HSS212 English & Style 3:0:3(6) HS368 English & Style 3:0:3(6) 　 　 　
HSS214

Europe and the World
Science 1492

3:0:3(6) 　 　 　 　 　 　 　
HSS215

Contemporary American
History

3:0:3(6) 　 　 　 　 　 　 　
HSS216 Making of the Modern World 3:0:3(6) History

and
Philosophy

HS279 Making of Modern Europe 3:0:3(6) 　 　 　
HSS220 History on Films 3:0:3(6) HS238 History on Films 3:0:3(6) 　 　 　
HSS221

Self and Identity in Modern
Thought

3:0:3(6) 　 　 　 　 　 　 　

HSS301 Topics in Philosophy 3:0:3(6)
History

and
Philosophy

HS332 Topics in Philosophy 3:0:3(6) 　 　 　

HSS302
Special Lectures on

Linguistics
3:0:3(6)

Foreign
Languages

and
Linguistics

HS351
Special Lectures on

Linguistics
3:0:3(6) COM128 Spanish II 2:0:2

HSS303
Studies in the Problem of

Korean History
3:0:3(6) History

and
Philosophy

HS331
Studies in the Problem of

Korean History
3:0:3(6) 　 　 　

HSS304 Special issues in History 3:0:3(6) HS333 Special issues in History 3:0:3(6) 　 　 　
HSS305

Special Lecture on World
Languages and Cultures

3:0:3(6) 　 　 　 　 COM126 Chinese II 2:0:2

HSS306 Seminar in Humanities 1:0:1 　 　 　 　 　 　 　
HSS404 Human, Computer, Language 3:0:3(6) 　 　 　 　 　 　 　
HSS405

Logicand Artificial
Intelligence

3:0:3(6) 　 　 　 　 　 　 　
HSS409

Odyssey of Pioneers in
Modern Korea

3:0:3(6) 　 　 　 　 　 　 　
HSS412 English and Society 3:0:3(6) 　 　 　 　 　 　 　
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Three areas Five areas I C C

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Classification

Subject
No.

Subject Name
Lecture:Lab:

Credit
(Homework)

Classification
Subject

No.
Subject Name

Lecture:
Lab:

Credit

Elective General
Courses in

Humanities and
Social Sciences

(Society)

HSS130
Science, Technology and

Society
3:0:3(6)

Elective
General

Courses in
Humanities
and Social
Sciences

Science
and

Technology
HS113

Science, Technology and
Society

3:0:3(6)

Elective General
Courses in

Humanities and
Social Sciences

　 　 　

HSS133 Introduction to Psychology 3:0:3(6)
Social

Sciences

HS145 Introduction to Psychology 3:0:3(6) COM161
Introduction to

Psychology
2:0:2

HSS134
Introduction to Cognitive

Science
3:0:3(6) HS239

Introduction to Cognitive
Science

3:0:3(6) 　 　 　
HSS141 Power vs. Choice 3:0:3(6)

Social
Sciences

HS141
Introduction to Political

Science
3:0:3(6) 　 　 　

HSS142
Civilizations and Belief

Systems
3:0:3(6) 　 　 　 　 　 　 　

HSS148 Introduction to Sociology 3:0:3(6)
Social

Sciences
HS143 Introduction to Sociology 3:0:3(6) COM160

Introduction to
Sociology

2:0:2

HSS155
Introduction to Mass

Communication
3:0:3(6) 　 　 　 　 COM162

Introduction to
Communications

2:0:2

HSS156 Understanding Law 3:0:3(6)

Social
Sciences

HS146 Introduction to Law 3:0:3(6) 　 　 　
HSS157 Introduction to Anthropology 3:0:3(6) HS149 Introduction to Anthropology 3:0:3(6) 　 　 　
HSS158

Introduction to Business
Management

3:0:3(6) HS176
Introduction to Business

Management
3:0:3(6) 　 　 　

HSS159 Introduction to Economics 3:0:3(6) HS144 Introduction to Economics 3:0:3(6) 　 　 　
HSS160 Introduction to Pedagogy 3:0:3(6) 　 　 　 　 　 　 　
HSS230

Science and Technology
Policy

3:0:3(6)

Science
and

Technology

HS215
Science and Technology

Policy
3:0:3(6) 　 　 　

HSS231
Science, Technology and

Ethics
3:0:3(6) HS211

Science, Technology and
Ethics

3:0:3(6) 　 　 　
HSS232

Sociology of Science and
Technology

3:0:3(6) HS214
Sociology of Science and

Technology
3:0:3(6) 　 　 　

HSS233
Science and Technology

Related Laws
3:0:3(6) HS216

Science and Technology
Related Laws

3:0:3(6) 　 　 　
HSS235 Thinking and Deciding 3:0:3(6) 　 　 　 　 　 　 　
HSS236 Applied Cognitive Science 3:0:3(6) 　 　 　 　 　 　 　
HSS239

Korea & East Asian Political
Economy

3:0:3(6) 　 　 　 　 　 　 　
HSS240

Analysis of and Prospects for
Korean Society

3:0:3(6)

Social
Sciences

HS247
Analysis of and Prospects for

Korean Society
3:0:3(6) 　 　 　

HSS244 Understanding Globalization 3:0:3(6) HS140
Globalization and World

Politics
3:0:3(6) 　 　 　

HSS245 Political Thought 3:0:3(6) HS241 Political Thoughts 3:0:3(6) 　 　 　
HSS246

Democracy &
EconomicGrowth

3:0:3(6) 　 　 　 　 　 　 　
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Three areas Five areas I C C

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Classification

Subject
No.

Subject Name
Lecture:Lab:

Credit
(Homework)

Classification
Subject

No.
Subject Name

Lecture:
Lab:

Credit

Elective General
Courses in

Humanities and
Social Sciences

(Society)

HSS247
International Law &

International Organization
3:0:3(6)

Elective
General

Courses in
Humanities
and Social
Sciences

　 　 　 　

Elective General
Courses in

Humanities and
Social Sciences

　 　 　
HSS248 Nations and Cultures 3:0:3(6) 　 　 　 　 COM143 Literature and Society 2:0:2

HSS253
Commercial Law & the

Internet
3:0:3(6) 　 　 　 　 　 　 　

HSS254 Intellectual Property Law 3:0:3(6) 　 　 　 　 　 　 　
HSS255 Gender and Society 3:0:3(6)

Social
Sciences

HS245 Gender and Society 3:0:3(6) COM168
Psychology fo

Relationship between
Man and Woman

2:0:2

HSS330
Topicsin Scienceand
Technology Studies

3:0:3(6)

Science
and

Technolog
y

HS311
Topicsin Scienceand
Technology Studies

3:0:3(6) COM184
Topicsin Science
and Technology

Studies
3:0:3

HSS331
Special Lecture in Cognitive

Science
3:0:3(6) 　 　 　 　 　 　 　

HSS332
Special Topics in Social

Sciences
3:0:3(6) Social

Sciences

HS341
Special Lectureon Social

Sciences
3:0:3(6) COM183

Special Lecture
on Social Sciences

3:0:3

HSS333 Seminar in Psychology 3:0:3(6) HS344 Seminar in Psychology 3:0:3(6) 　 　 　
HSS334

Seminar in Cognitive
Science

3:0:3(6) 　 　 　 　 　 　 　
HSS335 Introduction to Bioethics 3:0:3(6)

HSS433 Brain and Cognition 3:0:3(6) 　 　 　 　 　 　 　
HSS434

Computational Cognitive
Processing

3:0:3(6) 　 　 　 　 　 　 　
HSS437 Introduction to North Korea 3:0:3(6) 　 　 　 　 　 　 　
HSS447 Man and War 3:0:3(6) 　 　 　 　 　 　 　
HSS451

Sustainability : Agenda and
Prospects

3:0:3(6) 　 　 　 　 　 　 　

Elective General
Courses in

Humanities and
Social Sciences
(Literature and

Arts)

HSS166
Introduction to Korean
Culture for Foreigners

3:0:3(6)

Literaturea
nd Arts

HS129
Introduction to Korean
Culture for Foreigners

3:0:3(6) 　 　 　
HSS167

Korean Literature and
Society

3:0:3(6) HS223 Korean Literature and Society 3:0:3(6) COM180 Oriental Classics 2:0:2

HSS171
Understanding English

Literature
3:0:3(6) HS122

Understanding English
Literature

3:0:3(6) COM145
Invitation to British and

American Literature
2:0:2

HSS175 German Conversation 3:0:3(6)

Foreign
Languages

and
Linguistics

HS151 German Conversation 3:0:3(6) 　 　 　

HSS176 Japanese Conversation 3:0:3(6)
Foreign

Languages
and

Linguistics

HS152 Japanese Conversation 3:0:3(6) 　 　 　
HSS177 French Conversation 3:0:3(6) HS153 French Conversation 3:0:3(6) 　 　 　
HSS178 Chinese Conversation 3:0:3(6) HS154 Chinese Conversation 3:0:3(6) COM125 Chinese I 2:0:2

HSS179 Spanish Conversation 3:0:3(6) HS156 Spanish Conversation 3:0:3(6) COM127 Spanish 2:0:2
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Three areas Five areas I C C

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Classification

Subject
No.

Subject Name
Lecture:Lab:

Credit
(Homework)

Classification
Subject

No.
Subject Name

Lecture:
Lab:

Credit

Elective General
Courses

HSS170 Convergence 1:0:1

Elective General
Courses

HSS190 Freshman Seminar 1:0:1 HS100 Freshman Seminar 3:0:3(6)

HSS191 Reading in English 3:0:3(6) HS104 Reading in English 3:0:3(6) 　 　 　 　
HSS192 On Love 3:0:3(6) HS166 On Love 3:0:3(6) 　 　 　 　
HSS193

Basic Korean II for Foreign
Students

3:0:3(6) HS167
Basic Korean II for Foreign

Students
3:0:3(6) 　 　 　 　

HSS194 Leadership Training 3:0:1 HS171 Leadership Training 3:0:3(6)

Elective General
Courses in

Humanities and
Social Science

COM200 University Hour 0:0:0

HSS195 Special Lectures on English 3:0:3(6) HS188 Special Lectures on English 3:0:3(6) 　 　 　
HSS196 Exercise and Health 3:0:3(6) HS190 Exercise and Health 3:0:3(6) COM146 Food habits and diet 2:0:2

HSS197
Special Lecture in Human

Movement Science
3:0:3(6) HS191

Special Lecture in Human
Movement Science

3:0:3(6) 　 　 　
HSS198 Communication Training 3:0:1 HS192 Communication Training 3:0:1 COM185 Peer Group Seminar 2:0:1

HSS199
Special lectures on Reading

and Discussion
2:0:1(3) 　 　 　 　 　 　 　

HSS290 Speech and Discussion 3:0:3(6) HS196 Speech and Discussion 3:0:3(6) 　 　 　 　
HSS292 Business English Projects 3:0:3(6) HS292 Business English Projects 3:0:3(6) 　 　 　 　
HSS293

Statistics in the Social
Sciences

3:0:3(6) HS293
Statistics in the Social

Sciences
3:0:3(6) 　 　 　 　

HSS390 Advanced English Conversation 3:0:3(6) HS360 Advanced English Conversation 3:0:3(6)

Mandatory General
Courses

　 　 　

HSS391 Advanced English Writing 3:0:3(6) HS361 Advanced English Writing 3:0:3(6) COM304 Writing IV 2:0:1

HSS392 English Science Writing 3:0:3(6) HS362 English Science Writing 3:0:3(6) COM404 Writing V 2:0:1

HSS393 English Presentation 3:0:3(6) HS363 English Presentation 3:0:3(6) COM401 Listening V 2:0:1

HSS394 Internet English 3:0:3(6) HS364 Internet English 3:0:3(6) COM301 Listening IV 2:0:1

HSS395
English Reading in Current

Issues
3:0:3(6) HS365

English Reading in Current
Issues

3:0:3(6)

Mandatory General
Courses

　 　 　

HSS396 English Reading in Science 3:0:3(6) HS366 English Reading in Science 3:0:3(6) 　 　 　
HSS397 Advanced English Reading 3:0:3(6) HS371 Advanced English Reading 3:0:3(6) COM403 Reading V 2:0:1

HSS398 English Conversation 3:0:2(4) HS372 English Conversation 3:0:2(4) COM302 Conversation IV 2:0:1

HSS399 Creative English Writing 3:0:3(6) HS377 Creative English Writing 3:0:3(6) 　 　 　

HSS484 Special Topics in Policy 1:0:1

HSS485 Powerful report writing 1:0:1

HSS490 Culture‧Art and Image Code 3:0:3

HSS491
Intermediate Korean I for

Foreign Students
3:0:3(6) HS401

Intermediate Korean I for
Foreign Students

3:0:3(6) 　 　 　
HSS492

Special Topics on Humanities
& Social Sciences

1:0:1 HS410
Special Topics on Humanities

& Social Sciences
1:0:1 　 　 　

HSS493 Special Topics in Arts 1:0:1 HS411 Special Topics in Arts 1:0:1 　 　 　
Research HSS495 Individual Study 0:6:1 Research HS495 Individual Study 0:6:1 　 　 　 　
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Three areas Five areas I C C

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Classification

Subject
No.

Subject Name
Lecture:Lab:

Credit
(Homework)

Classification
Subject

No.
Subject Name

Lecture:
Lab:

Credit

Elective General
Courses in

Humanities and
Social Sciences
(Literature and

Arts)

HSS186
Understanding Music &

Music History
3:0:3(6)

Elective
General

Courses in
Humanities
and Social
Sciences

Literaturea
nd Arts

HS124
Understanding Music & Music

History
3:0:3(6)

Elective General
Courses in

Humanities and
Social Sciences

COM141 Understanding Music 2:0:2

HSS187
Art History & Visual

Culture
3:0:3(6) HS125 Art History & Visual Culture 3:0:3(6) COM144 Fashion and Clothing 2:0:2

HSS265 Rereading Korean Poetry 3:0:3(6) HS221 Rereading Korean Poetry 3:0:3(6) 　 　 　
HSS266 Rereading Korean Novels 3:0:3(6) HS222 Rereading Korean Novels 3:0:3(6) 　 　 　
HSS267

Understanding Korean Music
Culture

3:0:3(6) HS177
Understanding Korean Music

Culture
3:0:3(6) COM190 Violin Practice II 2:0:1

HSS270 British and American Poetry 3:0:3(6) HS225 British and American Poetry 3:0:3(6) 　 　 　
HSS271 British and American Novel 3:0:3(6) HS224 British and American Novel 3:0:3(6) 　 　 　
HSS272 English Drama and Film 3:0:3(6) HS229 English Drama and Film 3:0:3(6) 　 　 　
HSS273 English Short Stories 3:0:3(6) HS369 English Short Stories 3:0:3(6) 　 　 　
HSS274 Science Fiction and Film 3:0:3(6) 　 　 　 　 COM182 Movie and Society 2:0:2

HSS277 The World of Musicals 3:0:3(6)
Literature
and Arts

HS295 The World of Musicals 3:0:3(6) COM134 Appreciating Operas 2:0:2

HSS278 Modern Arts 3:0:3(6)
Literature
and Arts

HS294 Modern Arts 3:0:3(6) COM142 Understanding Arts 2:0:2

HSS279 Art after 1945 3:0:3(6) 　 　 　 　 COM170
Dessin and a

Watercolor Painting
2:0:1

HSS280 Understanding World Music 3:0:3(6)

Literaturea
nd

Arts

HS126 Understanding World Music 3:0:3(6) COM167 Piano Classic 2:0:2

HSS281 European Literature and Art 3:0:3(6) HS226 European Literature and Art 3:0:3(6) COM135
Visual history on
European Culture

2:0:2

HSS360
Special Lecture on Korean

Literature
3:0:3(6) HS322

Special Lecture on Korean
Literature

3:0:3(6) 　 　 　

HSS361
Special Lecture on English

Literature
3:0:3(6) Literaturea

nd Arts

HS323
Special Lecture on English

Literature
3:0:3(6) COM181 Occidental Classics 2:0:2

HSS362 Special Lecture on Art 3:0:3(6) HS321 Special Lectures on Art 3:0:3(6) COM166 Violin Practice 2:0:1

HSS460 Vision, Brain and Art 3:0:3(6) 　 　 　 　 　 　 　
HSS470

English Literature and
History

3:0:3(6) 　 　 　 　 COM165 Myths in Literature 2:0:2

HSS471 Gender and Literature 3:0:3(6) 　 　 　 　 　 　 　
HSS472 Art and Philosophy 3:0:3(6) 　 　 　 　 　 　 　
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3. Descr iptions of Courses

HSS 001 Logical Writing

This course emphasizes the training of creative thinking and capability of logical expression for academic

researches. This course deals with the standard of the Korean language, logical sentence formation, building a

paragraph, linking paragraphs, writing essay, and methods for writing academic papers.

HSS 002 Critical Writing

The aim of this course is to help students to write Korean effectively and enrich writing. In this course Students

will expand their abilities to read, reflect on, discuss, and write about various texts. The course will help students

become proficient in the skills of close reading, research, organization, writing, and revising that they will need

in order to write successful papers.

HSS 003 Practical Writing

The aim of this course is to help students to write Korean effectively and enrich writing. This course provides

guidance on sound & letter, correct grammar, proper vocabulary, right expression and making words, usage of

punctuation as well as writing projects.

HSS 004 Creative Writing

The aim of this course is to help students to write Korean effectively and enrich writing. Through this course

students can write creative and attractive writing. This course deals with theories of storytelling, novel and

screenplay as well as writing exercise. Training creative writing can help students become creative scientist.

HSS 005 Writing on Scientific Essays

The aim of this course is to help students to write Korean effectively and enrich writing. Through this course

students can write creative and attractive writing. This course deals with historical writing of science, biographical

writing, essays about science and technology as well as writing on research proposals. Training creative writing can help

students become creative scientist. We will focus on the biographical writing on great scientists in contemporary Korea.

HSS 006 Basic Korean Ⅰ for Foreign Students

The aim of this course is to develop an understanding of contemporary Korean, learning fundamental grammatical

principles. The course is open only to beginning students. Students learn to communicate in Korean through

interaction with instructor and classmates. Comprehension of spoken Korean is stressed.

HSS 007 Narrative Writing

The aim of this course is to help students to write Korean effectively using narrative. Through this course students

can exercise various forms of writing; 5 paragraphs writing, column, short story, screenplay etc.

HSS 020 English Communication

This course is intended to assist undergraduate students needing to develop English communication skills. Students

may expect activities and exercises that help to develop all four skills (listening, reading, speaking, and writing).

While all four skills may be developed through the course, there may be a slight focus on developing

conversational (speaking and listening) skills necessary for authentic communication in the modern world.

HSS 021 Critical Thinking in English

Critical Thinking in English is an introductory academic reading and writing course intended to introduce students

to skills and habits conducive to the improvement of their English-language academic reading and writing. The

course is co-taught, and this course description applies to the Writing portion of the class. Study will be

introduced toexemplary writings to heighten student awareness of features common to successful academic writing.

Students will then apply these features in their own work, using a process approach encouraging thoughtful self

and peer editing for progressive improvement.

HSS 040 Badminton

The aim of this course is to provide the basic skills needed to actively enjoy the sport of badminton. Students

will learn to perform the fundamental strokes and will understand the basic rules and strategy.



Undergraduate Course Requirements  | 37 |
HSS 041 Swimming

This program is available for students with little or no swimming ability. It also provides opportunities for

learning and participation in a wide variety of swimming styles at all levels, as well as an opportunity for

students to improve cardiovascular endurance. Emphasis is on preparing the student to be a lifelong participant in

swimming.

HSS 042 Tennis

The purpose of this class is to provide students with the appropriate level of knowledge and skills to enjoy tennis.

Through this class the students will improve their general physical fitness and skill performance. Principles,

techniques, safe practices, and strategies of tennis will be taught throughout the class.

HSS 043 Basketball

This course is designed to enable students to develop the knowledge and skills needed to participate in basketball.

Skills, rules, strategies, etiquette, and opportunities for participation are taught. Students are encouraged to increase

their lifetime participation skills, and to achieve and maintain a high level of personal fitness conducive to a life

of health and well-being.

HSS 044 Health Administration

This course strives to inform students about the fundamentals of physical activity and motivate them to take up

long-term physical activity. Courses include Jazz Dance, Stretching, Weight Training, Jogging, Latin Dance, etc.

HSS 046 Golf

Basic golf swing is taught. Students will be able to successfully hit golf balls, play a round of golf, and

understand more clearly the game of golf (rules, etiquette, etc).

HSS 047 Soccer

Basic skills of the game of soccer are taught. Dribbling, passing, rules, and basic strategy will be the emphasis.

Intermediate skills and tactics of soccer are also conveyed.

HSS 048 Extra-Curricular Sport Activity

Extra-curricular sports activities refer to student-organized sports activities. Students are required to obtain 4 AU

(activity units) through the school's sports programs. Students may obtain two of the four required activity units

through extra-curricular sports activities. Currently, 14 student-organized extra-curricular sport activities are

registered.

HSS 049 Yoga

An introduction to the foundation and practice of integrating mind, body and spirit. Instruction will introduce the

student to basic yoga pose(asanas) that promote general well being through a combination of stretching and

strengthening. in addition, students will learn effective techniques for stress, relaxation and meditation.

HSS 060 Humanity/Leadership I

This course aims to build leadership characters to students and help them become more happy, effective and

successful by learning leadership skills through 'The Seven Habits of Highly Effective Students' or 'Pheonix

Leadership Course'.

HSS 061 Humanity/Leadership II

This course aims to raise students as influential and humane leaders by teaching persuasive communication skills

and ways to improve human relations through 'Dale Carnegie Course' or 'Christopher Leadership Course'.

HSS 062 Humanity/Leadership III

This course aims to raise students as leaders with wide and profound knowledge by completing one program

among photography, musical instruments, jazz dance, hip-hop, a cappella, etc.

HSS 070 Ethics and Safety II

It is more highlighted than ever to educate prevention of research misconducts and safety regulations since

academic circles at home and abroad has recently paid greater attention to research ethics and safety. This course

broadly introduces and encompasses research ethics, safety management, sex education and leadership to educate

students to be an excellent leader in the future.
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HSS 080 Community Service

Community service (4 days). Various community service activities in public institutions and medical facilities such

as orphanages, old people's asylums, museums, libraries, public offices, etc.

HSS 100 History of Science

English Reading & Writing is an introductory academic reading and writing course intended to introduce students

to skills and habits conducive to the improvement of their English-language academic reading and writing. The

course is co-taught, and this course description applies to the Writing portion of the class. Study will be

introduced toexemplary writings to heighten student awareness of features common to successful academic writing.

Students will then apply these features in their own work, using a process approach encouraging thoughtful self

and peer editing for progressive improvement.

HSS 101 Philosophy of Science

This course is an introduction to some of the philosophical issues about the nature of science. Topics may

include: confirmation and falsification of scientific theories, paradigm and scientific revolution, the scientific realism

debate, nature of scientific explanation, scientific reduction, the concept of laws of nature, causation, models in

science etc.

HSS 102 Korean History of Science and Technology

This course explores history of science and technology in Korea, especially throughout studying scientific heritages.

This course helps students to understand scientific Korean culture in view of the global perspective.

HSS 105 Logic

This is a standard introductory course to first order logic. We aim at developing students' further interest in more

advanced fields in mathematical logic such as model theory, proof theory, recursion theory, and axiomatic set

theory. Some of the applied logics such as temporal logic will also be discussed, not only to demonstrate the

practical uses of logic but also to indicate some deeper philosophical issues raised by logic.

HSS 106 Understanding of Language

This course helps students to recognize the nature and importance of language by discovering the internal order

hidden in language and to understand the order systematically. It also examines the relationships between language

and other realms.

HSS 107 Introduction to Philosophy

We will discuss some of the perennial problems of philosophy. We will commence by reading some classical texts

of eminent thinkers in the history of Western philosophy such as Plato, Aristotle, Aquinas, Descartes, Berkeley,

Hume, and Kant. The focus of the course is on instilling students with the capacity to pose philosophical

questions themselves, and steering them toward the realization that they have been philosophizing somewhat

unconsciously throughout their lives.

HSS 110 History of Korean Culture

The meaning and way of life of the Korean people are approached from historical and cultural perspectives.

HSS 111 History of Modern Korea

From the Open Port (1876) to the present, historic developments towards modernization, democracy and

reunification are studied.

HSS 112 History of Korean Thought

This course has a special emphasis on the transmission and acceptance of Buddhism and Confucianism. In

particular, the drastic change in the social structure following the introduction of neo-Confucianism is examined.

HSS 113 Introduction to Korean History for Foreigners

This course aims to provide a broad understanding of Korean History to international students. This course will

help the students to acquire a greater knowledge and a deeper understanding of the cultural tradition and the way

of life of Korean.
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HSS 116 Understanding of American Culture

This course is designed to study cultural characteristics of American society related American English. It helps

students understand intercultural communication by studying geographical background, social structure and

behavioral patterns of American society.

HSS 119 Understanding German-Speaking Cultures

The initial part of this lecture teaches you the basic German and general informations on Germany, Austria,

Switzerland, and Liechtenstein that you will need while bagpacking around Europe. In the later parts of the

lecture, students make teams and gather information on politics, society, culture and the people of nations using

German language and present their work to the class.

HSS 123 History of Western Civilization

The main purpose of this course is to introduce the undergraduate to Western history (focusing on cultural history)

from the Medieval Period up to the Twentieth Century. This course begins with a short overview of the cultural

and historical identity of Europe compared to other continents. The lectures will take up a series of topics

designed to explore important recent issues in the cultural history of Europe. Topics include; The downfall of the

Ancient World in Europe, The Formation of Feudal society in medieval Europe, The Crisis of the Feudal System,

Geographical Expansion of Europe, Reformation, Renaissance and Absolutism, The French Revolution, The

Emergence of Imperialism, Development of Capitalism, and World Wars I and II. Students are required to read a

comprehensive but not overwhelmingly detailed text to supplement the lectures and to assist in attaining a better

understanding of European history.

HSS 124 History of Asian Culture

The traditional civilizations of China and Japan are examined. This course seeks to explain the many elements that

helped to establish East Asian culture.

HSS 127 Ethics

Some of the most influential theories of normative ethics such as Kantianism and utilitarianism will be discussed.

Emphasis will be laid on dilemma-like moral problems. Students are encouraged to participate in debates in order

to deepen their understanding of opposing parties as well as to sharpen their wit. Topics will be chosen in more

practical or applied fields such as biomedical ethics and research ethics.

HSS 128 Introduction to Oriental Philosophy

Some of the major Asian thought forms such as Confucianism, Taoism, and Buddhism will be discussed. We are

not only interested in the dialectical developments of these in oriental societies but also fathoming their viability

in the contemporary world. In other words, it will be our ultimate aim to promote a fruitful dialogue between the

East and the West.

HSS 130 Science, Technology and Society

This course functions as an introductory course that helps undergraduate students understand the following topics:

the social significance and roles of science technology in modern society; the relationship between science &

technology and various areas of society such as politics, economics, and culture; the social position and roles of

scientists and engineers.

HSS 133 Introduction to Psychology

Psychology is the study of the mind, brain, and behavior. The themes of psychology include understanding of

mental activity resulting from biological processes within the brain and describing purposeful actions. This course

deals with major concepts, research methods, and current issues of psychology at an introductory level.

HSS 134 Introduction to Cognitive Science

We will unite research from philosophy, psychology, linguistics, neuroscience, and computer science on the nature

of Mind, Brain, and Computer. We will attempt to find a feasible way of applying basic principles of the

knowledge acquisition processes in humans to implement an Intelligent Machine.

HSS 141 Power vs. Choice

This course helps class students to develop political consciousness, conceptualizing 'the political' and political

phenomena, and introducing systematic political theories in general politics and international relations.
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HSS 142 Civilizations and Belief Systems

This course introduces students to major civilizations and cultural traditions around the world. It surveys

civilizations that have existed in the Middle East, India, Far East, Europe, Africa, and America before the arrival

of Europeans. The course focuses particularly on various belief systems--philosophy, religion, and spiritual

traditions--that emerged from various civilizations and shaped their course of development. Included in this survey

are Islam and Sufism, Hinduism, Jainism, and Buddhism, Confucianism and Daoism, African and Native-American

spiritual traditions, and some of the forgotten philosophical traditions of the West. We will bring our survey up to

date by reviewing the implications of globalization for the survival of traditional civilizations and cultural diversity.

HSS 148 Introduction to Sociology

This course introduces the basic concepts and perspectives of sociology. Through the lens of sociology, students

are directed toward an understanding of varying aspects of Korean society such as family, education, religion,

culture, labor and profession, inequality and class, and organization.

HSS 155 Introduction to Mass Communication

This course is an introduction to the field of mass media and mass communication. The topics covered in the

course include: the relationship between mass culture and mass communication, the evolution of major forms of

mass media (newspapers, TV channels, etc.) and the issues related to communication such as public relations and

advertising.

HSS 156 Understanding Law

This course provides a survey of concepts, types, and basic theories of law, and of constitutional law,

administrative law, civil law, criminal law, commercial law, litigation law, and international law.

HSS 157 Introduction to Anthropology

This course introduces the concepts of culture and cultural diversity in the context of globalization and

transnational processes. Students will learn the basic theories and methodologies of cultural anthropology, and will

explore the possibilities of applying them in understanding cultural diversity. Visual aids in forms of documentary

films will be used to illustrate the points learned in the course.

HSS 158 Introduction to Business Management

This course intends to provide the overview of various concepts and practical tools of business management. The

purpose of the course is to make the students familiar with frameworks and notations of modern business

practices. Those who wantto learn more on each subject introduced in this course can take individual major

course offered in BEP. As a practical introductory overview course, this course does not deal with in-depth,

theoretical and philosophical aspects of management science.

HSS 159 Introduction to Economics

This course will deal with microeconomics and its development and basic methods of analysis in order to explain

the various economic activities occurring in everyday life. In addition, we will discuss the basics of

macroeconomics in terms of the development of the national economy and the improvement of national welfare,

with a focus on general economic policies.

HSS 160 Introduction to Pedagogy

Education is one of the central pillars of society. In this course, we first examine various theories of education

and the history and modern development of education. We then explore the roles of subjects of education (parents

and teachers) in various pedagogic contexts.

HSS 166 Introduction to Korean Culture for Foreigners

This course aims to provide a broad understanding of Korean culture and society to international students. This

course will deal with literary and other cultural discourses- literature, arts, films, journalistic essays, photographs,

comic scripts, and advertisements, and so forth. It examines how Korean writers and artists produced them in

response to the challenges of modernity, imperialism, colonialism, and Cold War politics. No prior knowledge of

Korean language is required.

HSS 167 Korean Literature and Society

Korean literature is closely related to the dynamics of Korean history. This course aims to help students

understand the development of Korean literature by examining literary texts in their relation to Korean history.
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HSS 170 Convergence

- convergence of knowledge including cognitive science, brain science, evolutionary theory, complexity theory

- convergence of technology such as information technology, biotechnology, nanotechnology, neurotechnology

HSS 171 Understanding English Literature

This course is designed to impart an overall view of English literature and to enhance recognition of British and

American society and culture by introducing the students to the literary history of Britain and America. Students

will be required to read about British and American writers as well as their works.

HSS 175 German Conversation

This course is designed to teach the basic constructions of German by instilling an understanding of its

introductory grammar and to improve German speaking and listening skills in real life situations by utilizing

multimedia resources.

HSS 176 Japanese Conversation

This course is designed to teach the basic constructions of Japanese by instilling an understanding of its

introductory grammar and to improve Japanese speaking and listening skills in real life situations by utilizing

multimedia resources.

HSS 177 French Conversation

This course is designed to teach the basic constructions of French by instilling an understanding of its introductory

grammar and to improve French speaking and listening skills in real life situations by utilizing multimedia

resources.

HSS 178 Chinese Conversation

This course is designed to teach the basic constructions of Chinese by instilling an understanding of its

introductory grammar and to improve Chinese speaking and listening skills in real life situations by utilizing

multimedia resources.

HSS 179 Spanish Conversation

The course will teach elementary Spanish language, and introduce some aspects of culture in the Spanish -speaking

countries. Language will be taught with a focus on elementary communication skills:greetings, ordering food,

asking for directions, and expressing feelings and preferences. In the first half of the semester, students will

acquire basic grammar and conversation skills. In later half of the semester, students will read and listen to simple

stories, using language skills to deduce a sequence of events. Finally, in the end of the course, students will work

in teams to author a simple story that they will present to the class in Spanish.

HSS 186 Understanding Music & Music History

Historical/stylistic overview of Western music from 18th to 21st century, with emphasis on late Baroque, Classical,

Romantic and Modernist styles. With a variety of audio-visual materials, this course intends to enhance the

students' musical experience by developing listening skills and an understanding of diverse forms and genres. This

class also encourages active discussions and presentations as well as actual performances.

HSS 187 Art History & Visual Culture

This introductory course investigates major monuments, trends, and issues in ancient through modern ages,

primarily in Western art. While committed to introducing certain canonical art works and ideas to beginning

students, this course also critically examines the sociohistorical contexts surrounding the artistic movements.

Students will become familiar with some of the many ways to think about art and visual culture.

HSS 190 Freshman Seminar

By introducing high-technology research areas to freshmen upon entrance to college, this course helps them choose

their majors.

HSS 191 Reading in English

This course aims to improve reading skills. It exposes students to a variety of intermediate level texts and asks

them to respond to ideas and topics raised by the texts.



| 42 |  2009~2010 General Bulletin

HSS 192 On love

This course covers the essence of love and its influence on daily human life, art and culture, and our civilization

with various points of view like philosophy, literature, art, sociology, psychology, neuroscience.

HSS 193 Basic Korean II for Foreign Students

The aim of this course is to enable the students for further practice conversational skills learned in Elementary

Korean 1 for Foreign Students; understand more about the grammar and syntax of the language and build a

vocabulary and feel for natural contemporary Koran. The course will focus on real situations and modes of

interactions.

HSS 194 Leadership Training

This course aims to nurture leadership skills for freshmen and will be organized by professional lecturers from the

Korea Leadership Center. The students will learn how to lead and communicate more efficiently.

HSS 195 Special Lectures on English

This course is intended to reinforce practical English education focusing on English conversation and English

composition. A wide range of English courses are provided in order to help students on their route to learning

English and to promote a desire for learning.

HSS 196 Exercise and Health

The course is designed to introduce students to the field of exercise and health by providing a broad overview of

the major topics in the area. It is designed to enable them to enhance personal wellness by gaining understanding

about the physical, spiritual, and emotional dimensions of health, and by applying different strategies for improving

personal health behaviors.

HSS 197 Special Lecture in Human Movement Science

The curriculum provides students with an understanding of the human movement science, which includes exercise

physiology, human physiology, and exercise nutrition.

HSS 198 Communication Training

The goal of this class is to help KAIST undergraduate and graduate students gain confidence in becoming

compelling and influential leaders in the globalized 21st century society through improved speech communication

ability.

HSS 199 Special lectures on Reading and Discussion

A broad range of reading and discussion groups allows for the presentation, discussion, and exchange ideas and

opinions on diverse topics. The discussions are grouped in thematic series such as history, science, management,

leadership and so on. Students can experience diverse perspectives on shared readings.

HSS 201 Revolutions in Science and Technology

This course explores the origins of revolutions in science and technology and their impact upon the social

structure and the industrial development by examining a variety of cases, including architecture in the Roman

Empire and the Middle Ages, the printing revolution, the Scientific Revolution, the Industrial Revolution, the

Internet Revolution, the development of electrical engineering, and the rise of bioindustry.

HSS 202 History of Science & Technology in East Asia

This course provides a general survey of the history of science in East Asian countries: China, Korea, and Japan.

It consists of two parts. In the first part of the course, the traditional East Asian scientific fields, such as

cosmology, astronomy, mathematics, geography, alchemy, and medicine, are studied. The second half of the course

deals with the interaction between traditional East Asian and Western sciences from the 17th to 20th centuries.

HSS 203 Environmentalism: A Historical Survey

This course is a historical survey of environmentalism as an intellectual, social, and political movement, and its

broad-ranging manifestations. Beyond learning the basic information, students will be challenged to think critically,

and form and express opinions of their own.
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HSS 205 Philosophy of Mind

Recently philosophy of mind has been an unusually active and exciting area. especially as a part of cognitive

science. This is an introductory survey of philosophy of mind covering wide range of issues including mental

representation, imagery, rationality, language acquisition, AI, and the nature of psychology.

HSS 206 Analytical Philosophy

The great founders such as Frege, Russell, and Wittgenstein will be discussed first in order to understand the

underlying spirit and motivation of analytic philosophy. We will then survey some of the problems of the

philosophy of language, centering on theories of reference. Finally, we will examine the emergence of the

philosophy of the mind as the core of philosophy in the analytic tradition.

HSS 208 Socio-Economic History of Korea

The social and economic characteristics and development from ancient to modern Korea are systematically

examined. Agriculture, land economy, and trade and commerce are expounded upon together with problems in

social economic thought.

HSS 209 The history of Korean letter and writing system

This course is designed to help the students to understand the history of Korean letter and writing system. The

course covers a wide range of letter and writing system in Korea, such as writing system before hangul, the

mystery and background of generating Hangul, and the change of writing system and so on.

HSS 211 English Structure and Grammar

This course is designed to improve students' comprehensive and analytic abilities of English constructions by

instilling an understanding of the linguistic competence of human beings and investigating the formal structures of

English grammar.

HSS 212 English & Style

This course is designed to help the students to acquire English style and understand British and American culture

by reading a wide range of English prose. This provides the students with extensive training in reading, analyzing

and discussing numerous readings of varying prose style. It aims at improving not only students' general linguistic

skills but also their ability to provide critical interpretations of prose texts.

HSS 214 Europe and the World Since 1492

This course examines exchange, co-operation, and conflict between Europe and the world since Columbus's first

voyage. The course looks into both the global flows of commodity and labour and the encounter and intersection

of cultures at various sites of contact between European powers and the world.

HSS 215 Contemporary American History

HSS 216 Making of the Modern World

This course explores the formation of modernity in the west. Students will address various elements of modernity

- the first world economy, the rise of Europe, the formation of the modern state, the birth of modern liberal

democracy, and individualism and rationalism - through primary and secondary sources.

HSS 220 History on Films

This course explores key historical events and figures in western history through historical films. This course will

help students to gain further understanding of historical transformations and to think about possibilities of film as

a historical narrative (or story-telling).

HSS 221 Self and Identity in Modern Thought

This course deals with the changing conceptions of the individual in modern thought.

HSS 230 Science and Technology Policy

This course examines issues regarding public policies that are accompanied by the development of science and

technology as well as the establishment and development of Korean public policies regarding science and

technology.
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HSS 231 Science, Technology and Ethics

This course examines the ethical issues that are raised in the development of high-end scientific technologies, such

as bio-medical ethics, information communication, nano-technology, and energy.

HSS 232 Sociology of Science and Technology

This course introduces the main theories and analyses of the sociology of science and technology. It deals with

issues such as the social structure of scientific technicians' society, social process of knowledge in the field of

science and technology, and other social issues regarding science and technology.

HSS 233 Science and Technology Related Laws

This course introduces legal issues that are related to science and technology and mainly deals with laws related

to the following areas: intellectual rights; computer software; privacy; protection of consumers; oceans, the cosmos,

energy, the environment, and bio-technology.

HSS 235 Thinking and Deciding

Human cognition includes psychological processing of perception, memory, attention, thinking/problem solving,

deciding, and creativity. As it stands, the knowledge of human thinking and deciding process adds to our

understanding of human nature. This course covers general scope of human thinking and decision making with

theoretical and practical perspectives.

HSS 236 Applied Cognitive Science

The goal of this course is to understand the principles of intelligent and cognitive behavior and find creative ways

to apply them to implementing intelligent devices. The hope is that this will lead to better understanding of the

human mind, of teaching and learning, of mental abilities, and of the development of intelligent devices that can

augment human capabilities in important and constructive ways.

HSS 239 Korea & East Asian Political Economy

Many predict the coming years will become the "Asian Century," with the rise of China and technological

innovations led by Asian tigers. In this course, we will explore the politics and economy of East Asia in an effort

to understand the geopolitical and economic roles of our own country in the region.

HSS 240 Analysis of and Prospects for Korean Society

This course is designed to help undergraduate students understand social structure and changes in contemporary

Korean society. Based on a sociological perspective, the course covers a wide range of social institutions and

cultural aspects in Korea, such as population, urbanization, family and gender, religion, education, industrialization

and economic development, social movement, and inequality.

HSS 244 Understanding Globalization

This course introduces students to multi-faceted dynamics of globalization, one of the greatest transformative forces

defining the contemporary world. Starting with various frameworks for conceptualizing globalization, this course

will examine the contentious nature of the globalization processes and the causes and consequences of various

aspects of globalization including political, economic, social, and cultural changes. Through a combination of

theoretical readings and various hands-on assignments, the course will help students to build an analytical and

critical perspective on major social issues and problems facing the contemporary world.

HSS 245 Political Thought

This course examines the roles of selected political ideas, doctrines, and themes in the contemporary world,

emphasizing their development and relationships to diverse political interests.

HSS 246 Democracy & Economic Growth

Do democracies grow faster than non-democracies? Does the type of political regime matter for economic

development? This course offers a theoretical overview of the relationship of the political system and economic

development. Students will learn about how political regimes, institutions, and processes influence overall economic

performance as well as particular aspects of the economy.

HSS 247 International Law & International Organization

This course aims to provide a basic understanding of international organizations and international law. With
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increasing global flows of goods and services, people and information, international institutions, norms and rules

have taken a center stage in world politics and economy. Students will be introduced to contending perspectives

on the significance of international law, legal and politica debates around international organizations and their

decisions and policies.

HSS 248 Nations and Cultures

In this course, we examine the historical foundations of various collective identities such as the nation, ethnicity,

citizenship, and culture. Rather than surveying individual countries' cultural traditions, the course aims to provide

theoretical framework to analyze, appreciate, and compare different forms of identity and different modules of

identity/cultural politics so that students can identify common themes and patterns flowing through multiplicity of

apparently diverse cultural heritages.

HSS 253 Commercial Law & the Internet

This course provides a general introduction to the legal environment that affects individuals and businesses with

emphasis on online transactions. Students will learn basic legal terminology and concepts related to business law

and the significance of the Internet in contemporary business transactions.

HSS 254 Intellectual Property Law

As an introduction to intellectual property law, this course covers law and legal cases about various types of

intellectual property. A particular emphasis is placed on patents, which confer rights on any new and useful

process, machine, manufacture, or composition of nature, covering the patent filing process and rules in detail.

HSS 255 Gender and Society

This course analyzes varying social realities from the perspective of gender theory and feminism. The following

issues are examined: identity of males and females; differences in the real life of men and women that appear in

social areas such as family, economics, politics, and culture; social, cultural, and historical differences of males

and females.

HSS 265 Rereading Korean Poetry

This course helps students recognize the tradition of Korean poetry and build poetic sensibility by rereading the

works of famous Korean poets.

HSS 266 Rereading Korean Novels

This course aims to enhance students' understanding of Korean novels by instilling an appreciation of the main

works in the history of the Korean novel. During this process, texts by main Korean authors will be discussed.

The focus is on relating Korean culture with changes in the form of novels through a close examination of the

texts.

HSS 267 Understanding Korean Music Culture

The main purpose of this class is to introduce Korean music culture from the early to the present to the

undergraduate. This course begins with the introduction of Korean traditional musical instruments and a short

overview of categorisation of Korean traditional music culture. The lectures will take up a series of topics

designed to explore the various traditional musical genres in Korea and some ofAsian countries such as China and

Japan. Topics include; Musical Instruments of Korea, Traditional Notation systems, Rhythmic Patterns, Melodic

Patterns, Traditional Dance (Court Dance & Folk Dance), Confucian Ritual Music, Court Music, Korean Religious

Music, Folk Music, Korean Vocal Techniques, Folk Song, P'ansori, Tanga, & Kayagum p'yongch'ang, Theatre

Music (Ch'angguk) not only in Korea but also in East Asia, Songs for aristocratic class such as Kagok, Kasa &

Sijo, Korean Early Modern Pop Music, Contemporary Genres in Traditional Korean Music, Social and Regional

Contexts in Korean Music and so on. Students are required to read a comprehensive but not overwhelmingly

detailed text to supplement the lectures and to assist a better understanding of Korean music culture.

HSS 270 British and American Poetry

This course will give the students an opportunity to cultivate their poetic sensibility and understand the social and

cultural meaning of poetry by surveying major British and American poets and their poems, with a focus on

literary trends and themes.



| 46 |  2009~2010 General Bulletin

HSS 271 British and American Novel

This course is designed to provide an opportunity for the students to expand their interest in English literature,

and broaden their understanding of English language and culture and various life experiences, by surveying major

British and American novelists and reading their works.

HSS 272 English Drama and Film

This course provides students with an understanding of the histories, practices, contexts of drama and exploration

of representative 20th Century English and American plays written in 20th works. This is supported by a

comparison of plays with their film versions.

HSS 273 English Short Stories

This course aims at improving students' ability to interpret and analyze British and American short stories as well

as enhancing their reading skills. Students will be asked not only to do extensive reading but also to communicate

their opinions and ideas about the readings.

HSS 274 Science Fiction and Film

This is a course that focuses on analysis and discussion of science fiction texts and films. It aims to enhance

students' interests in literature as well as their critical awareness of various issues related with the topic "science

and society."

HSS 277 The world of Musicals

This lecture is a historical survey of the representative musicals from the 1940's to the present, including those of

Rodgers &Hammerstein, Leonard Bernstein, Jerry Bock, L.A. Webber, Claude-Michel Schoenberg, Stephen

Sondheim, and others. Based on the musical scores of the selected 40 best musical songs, we will learn songs in

terms of their stylistic characteristics of the music and lyrics. Plenty ofaudio-visual material will be used for

understanding various musical types, song types, dramatic situations and stage sets, and light effects. Furthermore,

students will have first-hand learning experiences by attending a couple of live musical stages. During the

semester, students are encouraged to perform a selection of musical numbers or newly created musical scenes.

HSS 278 Modern Arts

This course investigates major artistic trends and discursive issues in modern and contemporary periods from the

late 18th to the 21st century. The lectures present various key developments in visual art against a broader

backdrop of social and political transformations. The purpose of the course is threefold: to facilitate students’

understanding of art history and visual culture of our own era; to provide them an opportunity to develop and

exercisethe rhetorical skills; and to equip them with the tools to conduct a visual analysis and critical

interpretation. Students are expected to keep up the readings and actively participate in the class.

HSS 279 Art after 1945

This course investigates the artistic trends and discursive issues after the end of the World War II. The lectures

will present various key developments in visual art against the socio-historical context of the globe.

HSS 280 Understanding World Music

The main purpose of this class is to introduce various world music cultures to the undergraduate. This course

begins with the concept of world music and a short overview of categorisation of diverse traditional music and

contemporary music cultures in the world. The lectures will take up a series of topics designed to explore a

variety of musical genres in the various areas.

HSS 281 European Literature and Art

This course aims to introduce and discuss a wide range of cultures and literatures of Eastern and Western

countries excluding Britain and America. Courses such as Understanding of German Culture and Literature,

Understanding of Chinese Culture and Literature, and so on are offered.

HSS 290 Speech and Discussion

The goal of this course is to improve KAIST undergraduate students' various communication skill; presentation,

debate, discourse etc. In this course, students learn how to speak their own assertions and how to take out

creative conclusions.
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HSS 292 Business English Projects

This course is intended for undergraduate students who wish to gain business experience in order to stand out

during future job interviews. Companies ask tough questions and students need to be able to give professional

answers. This course will give students a strong advantage in a job interview by providing them with real

business experiences to discuss with recruiters.

HSS 293 Statistics in the Social Sciences

This course is designed to give the well-educated person a basic understanding of statistical concepts. It is

designed for the future professional statistician. The goal is to acquaint the student with the concepts and

terminology of statistics so that he or she can evaluate statistical claims seen or heard in the general media and

can understand results from experiments and surveys.

HSS 301 Topics in Philosophy

This course is occasionally offered depending on student need and interest. Frequently, topics are selected from the

more specialized fields in philosophy such as aesthetics, formal ontology, philosophy of Baduk, philosophy of

religion, and philosophy of mathematics. Sometimes, however, particular problems or issues in philosophy such as

causation, freedom of will, non-existent possibilities, and the ontological status of works of art are selected.

HSS 302 Special Lectures on Linguistics

This course will enhance students' understanding of language through the study of general areas related to

language, with a focus on a special subject.

HSS 303 Studies in the Problem of Korean History

This course is designated to expand and deepen the historical knowledge (focusing on Korean history) of

participating undergraduate students in a systematic way. The topics dealt with will be chosen from among critical

issues raised in current research of Korean history, based on discussion with students. Examples of topics include

"Everyday Life and Power", "Goguryeo and Foreign Relations in Ancient Korea", and "Development of the City in

Pre-modern and Modern Korea". The course consists of seminars and presentations.

HSS 304 Special Issues in History

This lecture series will present an important and current issue related to human history. This lecture is expected to

instill in students heightened concern about and interest in history. For example, the adoption of scientific methods

in the research of history and archaeology, which is currently producing significant results, is introduced to

demonstrate that these two disciplines are in a close and collaborating relationship.

HSS 305 Special lecture on world languages and cultures

This course aims at enhancing Japanese, Chinese or Spanish language skills of those students who already attained

basic Japanese, Chinese or Spanish language skills and their understanding of Japanese, Chinese or Spanish culture.

This course, thus, will meet the demand of students wishing to enhance their Japanese, Chinese or Spanish

language skills while not in want of fulfilling basic Japanese, Chinese or Spanishlanguage requirements and at the

same time will provide an opportunity for the students to better understand and form an informed and balanced

perspective of Japanese, Chinese or Spanish society and culture.

HSS 306 Seminar in Humanities

Seminar in Humanities is structured as a series of lectures on any topic broadly concerning humanities and social

sciences. In four weeks, eight lectures will be delivered by an invited scholar, and students will be required to

submit an essay and to sit on one examination reviewing the contents of the lectures given.

HSS 330 Topics in Science and Technology Studies

This course provides an in-depth study of a specific topic regarding science technology that can be related to the

aspects of humanities or social science.

HSS 331 Special Lecture in Cognitive Science

This course will deal with special topics in cognitive science. It will examine what cognition is, what it does, and

how it works under multidisciplinary scientific perspectives.
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HSS 332 Special Lecture on Social Sciences

This course will be offered with a specific subtitle as a lecture on a special subject in social sciences besides

those courses offered in the curricula of humanities and social sciences.

HSS 333 Seminar in Psychology

The story of the human lifespan helps us understand the dynamic interplay of psychological and environmental

forces. This course covers principles of human behavior including issues of development, personality, learning

social cognition, and mental illness.

HSS 334 Seminar in Cognitive Science

This course is designed to make students access to reading of representative articles in cognitive science and

presenting their comprehension of them. This experience will help students to generate research ideas in creative

and constructive ways.

HSS 335 Introduction to Bioethics

"Introduction to Bioethics" is to promote basic knowledge and understanding prior to being engaged in a variety

of human subject researches. Human subject researches encompass clinical trials on patients, biomedical researches

on human tissue and DNA, and social and behavioral researches, by interviewing particular victim groups, for

example. Students will first review the principles and current regulations implemented to protect human research

subjects. Then the students will engage in critical and proactive discussions on how to adopt and adapt the

principles and current regime to specific projects.

HSS 360 Special Lecture on Korean Literature

This course is an in-depth seminar in which students participate. A special subject in Korean literature will be

addressed, and the choice of the subject can be influenced by student interest. Possible main subjects are theories

for creating literary works, Korean literature, and folk customs.

HSS 361 Special Lecture on English Literature

This course focuses on an in-depth exploration of major themes of English Literature. The genres include Modern

Feminist Criticism, English Novel and Cinema, Science Fiction, and English Drama.

HSS 362 Special Lecture on Art

Special Lecture on Art consists of a variety of subjects that are based on student-centered and learning-by-doing

principles of education: <The World of Musicals>, <Opera and Theater Music>, <Art History>, <Theory and

Practice of Choral Music>, <Chamber Music Ensemble>, <Improvisation>. Furthermore, there are several

interdisciplinary courses on the fusion of science/engineering and art: <Computer Music(Composition)>, <Making of

String Instruments>, <Making of Percussions>.

HSS 390 Advanced English Conversation

The aim of this course is to build English communication skills through discussion and presentation of

contemporary issues and topical dialogues. The primary objective of the course is to help students increase their

confidence and skill level through discussion of a wide range of contemporary topics and issues in English.

HSS 391 Advanced English Writing

This course is intended for undergraduate students interested in developing an understanding of collegiate writing.

The students will be actively involved in developing writing skills that are required to prepare essays, articles,

correspondence, and papers.

HSS 392 English Science Writing

This course is intended for undergraduate students who need to use English for preparing documents, reports, and

papers. The students will be actively involved in developing writing skills that are required to complete reports,

theses, and research papers.

HSS 393 English Presentation

This course will primarily focus on developing basic presentation skills enabling the student to deliver an effective

presentation in his or her field of study/research. The class will introduce and develop specific presentation skills

as well as presentation practices through pair, group or class work.
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HSS 394 Internet English

The primary goal of this course is to develop English communication skills while discussing and utilizing

computers and the Internet. Students will also increase their knowledge of information technology.

HSS 395 English Reading in Current Issues

The course aims to expose students to contemporary topics related to current events. The purpose is to promote

English language acquisition as well as to introduce critical thinking. Topics include political and economic issues,

regional conflict, modern science and technology, and cultural issues.

HSS 396 English Reading in Science

This course aims to improve students' reading skills, focusing on arctic lesson science and technology. Topics

include scientific revolution, biographies of great scientists, ecology, the genome project, and the responsibility of

the scientist.

HSS 397 Advanced English Reading

This class is designed to improve both English reading skill and academic knowledge on humanities and social

sciences. English texts on literature, culture, history, philosophy, politics, sociology, psychology are closely read

and discussed in depth.

HSS 398 English Conversation

This course is to build English communication skills through the discussion and presentation of contemporary

issues and topical dialogues. The primary objective of the course is to help students increase confidence and skill

level in discussing a wide range of contemporary topics and issues in English.

HSS 399 Creative English Writing

Creative English Writing is a non-academic writing workshop intended to foster the expression of student creativity

through the medium of written English. Topics will include fiction, personal essay and memoir, magazine writing,

poetry, and playwriting. Study will begin with analysis of exemplary writings to heighten student awareness of

features common to successful creative writing. Students will adapt these features to their own work as

appropriate, using a process approach encouraging thoughtful self and peer editing for progressively effective

personal expression.

HSS 404 Human, Computer, Language

This course is the interdisciplinary study of interaction between people and computers, especially from a linguistic

point of view. In the course, students can learn the basic structure of human language and computer language,

study common features and different features between them, and investigate the possibility of human language as

applied to the computer.

HSS 405 Logic and Artificial Intelligence

We propose to study some of the most fruitful applications of logic in diverse areas of artificial intelligence

researches. This includes non-monotonic logic, belief revision, epistemic logic, and temporal logic.

HSS 409 Odyssey of pioneers in modern Korea

This course is designed to help students study the most brilliant pioneers in modern Korea such as Yoo Giljun

Suh jaephil, Lee Sungman, Ji Seokyoung, Suk joomyung, Na Hyesuk and so on, understand the properties of

science and the history of civilization in modern Korea.

HSS 412 English and Society

This course is designed to study linguistic phenomena as social activities in the American society. It helps

students understand the characteristics of English and English users by analyzing the historical background,

geographical differences, racial and social classes and behavioral patterns of American society.

HSS 433 Brain and Cognition

This course provides students an overview of cognitive processing with neuropsychological and neuroscientific

perspectives. Topics will be aspects of perception, attention, memory, language, and emotion. Knowledge of

underlying neural mechanisms of cognitive processing and brain imaging technologies like fMRI will help students

to pursue their own research interests in the future.
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HSS 434 Computational Cognitive processing

This course presents an in-depth overview of theoretical and computational approaches to cognitive dynamics and

applications with interdisciplinary perspectives. Understanding of higher-order cognitive functions would lead to

designing intelligent devices. This course will cover a wide range of research areas related to dynamics of

cognition, including experimental studies on cognitive science, dynamical modeling and interpretation of cognitive

experiments.

HSS 437 Introduction to North Korea

The aim of this course is to help students to understand North Korean Society.

This course focuses on history, literature and science of North Korea.

HSS 447 Man and War

Is war a part of human nature? Why is war? This course examines a variety of answers to such questions. Taking

an interdisciplinary approach, the course surveys various theories of human nature and war and examines diverse

social phenomena as the cause and consequences of war.

HSS 451 Sustainability: Agenda and Prospects

With the UN Bruntland Commission Report "Our Common Future" of 1987, sustainability has become one of the

most fundamental and comprehensive ideas capturing the interests of individuals, companies, and governments. This

course is a broad survey of the history and various institutions and issues of sustainability. Topices covered in the

course include: the roles of the UN for sustainable development, sustainability and frontiers in technological

development in several fields (energy, transportation, manufacturing, etc.), and political and social concerns related

to sustainability.

HSS 460 Vision, Brain and Art

This course is designed to offer an interdisciplinary approach to the principles of brain function and its process of

visual information as manifested in art works of various culture.

A comparative study of artistic representation in different principles will illustrate the human processing of visual

events and the nature of sensory systems. This course will provide an integrated understanding of cognitive process

of perception and the comprehension of art beyond intuitive and often uniformed appreciation of its aesthetic

values.

HSS 470 English Literature and History

This course tries to understand English Literature within the context of English history. It explores and discusses

successes/failures of English Literature in representing historical events. The students are supposed to read works

of professional historians as well as the representative English novels.

HSS 471 Gender and Literature

This is a course that focuses on literary analysis and discussion of texts from Korean and World literature, in

which "women" or “gender” is a main concern. It aims to enhance students' interests in literature as well as their

critical awareness of social issues including gender.

HSS 472 Art and Philosophy

This is an introductory survey of basic problems of aesthetics and philosophy of art. In addition to historically

influential theories of beauty and art, problems of aesthetic attitude, metacriticism, metaphor, representation, and

expression in art will be covered.

HSS 484 Special Topics in Policy

This course is to look into case studies about social issues of political fields and political processes by inviting

experienced experts in policies of science & technology, national defense diplomacy and economy. Through this,

students can acquire a macroscopic view of national political situation and political mind.

HSS 485 Powerful report writing

This lecture provides with not a simple composition skill but a practical way of professional planning,

writing, and presenting reports.
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HSS 490 Culture ‧Art and Image Code

This course is to investigate what the Image Code is and how to find the special meanings and forms of cultural

archetypes that have been Immanent in the cultural and artistic works through the times. Especially we will focus

on the symbolic meanings of them through the artistic and socio-cultural works of Greece, Egypt and Western

Countries at the Ancient Times. Studying the symbolic meanings of the ancient cultural Images in the Religion,

Mythology, Arts and Thoughts, we can approach to see how the Image Code have been carried on until the

Present Time.

HSS 491 Intermediate Korean Ⅰ for Foreign Students

Students review and develop their knowledge of Korean language and culture. This course will include contextual

lessons in Korean history, and values. Formal analyses, drills, reading, writing and discussions will be performed

using diverse forms of reading materials.

HSS 492 Special Topics in Humanities & Social Sciences

This course will enhance students' understanding of relevant area through the study of humanities and social

sciences, with a focus on a special subject.

HSS 493 Special Topics in Art

This course will enhance students' understanding of relevant area through the study of art, with a focus on a

special subject.

HSS 495 Individual Study

This course is a program for individual study by a student with a chosen professor. Its purpose is to help students

build the ability to raise questions independently and interpret them, and to perform creative research by

examining data or through field study in the humanities or social science.
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❒ Basic Courses and Requirements
1. Mandatory Basic Course Requirements

Year Requirements

2008 and
onward

Basic Course : at least 32 credits
◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)
② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)
③ 1 course of General Physics Lab I (1)
④ 1 course of Basic Biology (3) or General Biology (3)
⑤ 1 course of Calculus I (3) or Honor Calculus I (3)
⑥ 1 course of Calculus II (3) or Honor Calculus II (3)
⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)
⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)
⑨ 1 course of Basic Programming (3) or Advanced Programming (3)
⑩ Introduction to Design and Communication(3)

- Introduction to Design and Communication(3) was divided into two courses : Introduction to
System Design(2) and Communication for Design(1) in 2009

※ There are 3 levels (Beginner, Intermediate, Advanced) in Mandatory Basic Courses since 2000.
※ The students who major in Industrial Design should complete 20 credits and are exempt from

taking General Physics II (Basic, General, Advanced), and Calculus II (General, Advanced).
◦ Elective Basic Courses: at least 6 credits (Each department has different specific requirements.

Please refer to the departmental requirements for course completion.)

※ Students having a double major take 3 credits.

2000~
2007

Basic Course : at least 29 credits
◦ Mandatory Basic Courses: 23 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)
② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)
③ 1 course of General Physics Lab I (1)
④ 1 course of Basic Biology (3) or General Biology (3)
⑤ 1 course of Calculus I (3) or Honor Calculus I (3)
⑥ 1 course of Calculus II (3) or Honor Calculus II (3)
⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)
⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)
⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

※ There are 3 levels (Beginner, Intermediate, Advanced) in Mandatory Basic Courses since 2000.
※ The students who major in Industrial Design should complete 17 credits and are exempt from

taking General Physics II (Basic, General, Advanced), and Calculus II (General, Advanced).
◦ Elective Basic Courses: at least 6 credits (Each department has different specific requirements.

Please refer to the departmental requirements for course completion.)

※ Students having a double major take 3 credits.
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2. Elective Basic Course Requirements: at least 6 credits (Each department has different requirements. Please

refer to individual departmental requirements for course completion.)

※ The students who major in Industrial Design can take General Physics II (Beginner, Intermediate, Advanced), and

Calculus II (Intermediate, Advanced) for elective basic courses.

Dept./Div. Designated subject Remark

Physics PH152

Mathematical Sciences

6 credits or above including

at least two courses among

MAS109, MAS201 and

MAS202

Students with a double major take 3

credits or above including at least

one course between MAS201 and

MAS202

Chemistry CH103, CH104
Students with a double major take 3

credits or above including CH103

Biological Sciences CH103

Bio and Brain Engineering MAS109, MAS201

Students with a double major take 3

credits or above including at least

one course between MAS109 and

MAS201

Civil and Environmental Engineering -

Mechanical Engineering -

Aerospace Engineering
At least two courses from

MAS109, MAS201, MAS202

Students with a double major take

at least one course among MAS109,

MAS201, MAS202

Chemical and Biomolecular
Engineering -

Materials Science & Engineering -

Nuclear and Quantum Engineering -

Electrical Engineering
At least two courses from

MAS109, MAS201, MAS202

Students with a double major take

at least one course among MAS109,

MAS201, MAS202

Computer Science MAS109

Information and Communications
Engineering

-

Industrial & Systems Engineering -

Industrial Design ID202

IT Business -

Graduate School of Management

Management Engineering
MAS109, IE200
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3. Basic Courses Cur r iculum

Classif. Subject No. Subject Name
Lec: Lab:

Credit
(Assignment)

Depar tment Remark

Mandatory
Basic

Courses
(26

Credits)

PH121
PH141
PH161
PH122
PH142
PH162
PH151
BS110
BS120

MAS101
MAS103
MAS102
MAS104
CH100
CH101
CH105
CH102
CH106
CS101
CS102
ED100

Fundamental Physics I
General Physics I
Advanced Physics I
Fundamental Physics II
General Physics II
Advanced Physics II
General Physics Laboratory I
Basic Biology
General Biology
Calculus I
Honor Calculus I
Calculus II
Honor Calculus II
General Chemistry (Elementary)
General Chemistry I
General Chemistry (Advanced)
General Chemistry Experiment I
Advanced Chemistry Experiment
Introduction to Programming
Advanced Programming
Introduction to Design and Communication

3:1:3(6)
3:1:3(6)
3:1:3(6)
3:1:3(6)
3:1:3(6)
3:1:3(6)
0:3:1(3)
3:0:3(2)
3:0:3(2)
3:1:3(6)
3:1:3(6)
3:1:3(6)
3:1:3(6)
3:0:3(3)
3:0:3(3)
3:0:3(3)

0:3:1(1.5)
0:3:1(1.5)
2:3:3(5)
2:3:3(5)

3:4:3

Physics
Physics
Physics
Physics
Physics
Physics
Physics

Biological Sciences
Biological Sciences

Mathematical Sciences
Mathematical Sciences
Mathematical Sciences
Mathematical Sciences

Chemistry
Chemistry
Chemistry
Chemistry
Chemistry

Computer Science
Computer Science

Undeclared

Elective
Basic

Courses
(6 credits
or more)

AA100
PH152

MAS109
MAS201
MAS202
CH103
CH104
BiS102
CE101

MAE106
MAE208
CBE202
ID201
MS211

NQE101
EE105
IE200
IE201
ID202
EE103

MGT201

Understanding of Modern Science and Technology
General Physics Laboratory II
Introduction to Linear Algebra
Differential Equations and Applications
Applied Mathematical Analysis
General Chemistry II
General Chemistry Experiment II
Introduction to Bioengineering
Human Civilization and Construction
Human and Machine
Experiences in New Mechanical Engineering Fields
Introduction to Chemical and Biomolecular Engineering
Design and Living
Introduction to Materials Science and Engineering
Nuclear and Quantum World
Introduction to Electronic Engineering
Introduction to Operations Research
Introduction to Operations Research
Idea & Expression
Introductory Lab. for Electrical and Electronic Engineering
Management Engineering Practice

3:0:1
0:3:1(3)
3:1:3(6)
3:1:3(6)
3:1:3(6)
3:0:3(3)

0:3:1(1.5)
3:0:3(6)
3:0:3(5)
3:0:3(3)
2:3:3(3)
3:0:3(3)
3:0:3(3)
3:0:3(3)
3:0:3(6)
3:1:3(4)
2:3:3(4)
3:0:3(2)
3:1:3(3)
2:3:3(4)

Undeclared
Physics

Mathematical Sciences
Mathematical Sciences
Mathematical Sciences

Chemistry
Chemistry

Bio&Brain Eng.
Civil&Environmental. Eng.

Mechanical Eng.
Mechanical Eng.

Chemical&Biomolecular Eng.
Industrial Design

Materials Science & Eng.
Nuclear&Quantum Eng.
Electrical Engineering

Industrial&Systems Eng.
Industrial&Systems Eng.

Industrial Design
Electrical Engineering

Techno-MBA

※ Substitutes for abolished and changed courses

A. Design of Machine & Manufacture → Creative Design and Manufacturing → New Design and Experience in

Mechanical Systems

B. Course Changes (Lecture and Lab.) of General Physics I and General Chemistry I

․ General Physics I(4credits) → General Physics I(3credits) & General Physics Lab. I(1credit)

․ General Chemistry I(4credits) → General Chemistry I(3credits) & General Chemistry Experiment I(1credit)

C. Repeating courses according to the course levels(Basic, General, Advanced) of basic mandatory courses

․ possible to repeat the course without considering the course levels

D. ED100 Introduction to Design and Communication(3credits) was divided into two courses : ED100 Introduction to

System Design and ED101 Communication for Design.

․ Students having taken them in Spring 2009 : If they want to repeat ED100 Introduction to System

Design(3credits) and Communication for Design (1credits), they should take Introduction to Design and

Communication(3credits) and consider it as 4 credits

․ Students having taken them in Fall 2009 : ED100 Introduction to System Design (2credits) & ED101

Communication for Design (1credit) → Introduction to Design and Communication (3credit)
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4. Descr iptions of Basic Courses

AA100 Understanding of Modern Science and Technology

This course broadly introduces the newest R&D throughout entire science/engineering fields and contains the

promising research and prospects. This course introduces and discusses on the fields that have active research and

the fields with bright future from the entire department/major of KAIST (A grade of S or U is given).

PH121 Fundamental Physics I

This course is the first half of a two-semester sequence in non-calculus-based introductory physics intended for

students in disciplines other than science and engineering. This course emphasizes basic conceptual understanding

of physics principles, and it covers Newton's laws, rotational motion, work and energy, momentum, fluid motion,

thermodynamics, and waves and oscillations.

PH122 Fundamental Physics II

This course is the second half of a two-semester sequence in non-calculus-based introductory physics intended for

students in disciplines other than science and engineering. This course emphasizes basic conceptual understanding of

physics principles, and it covers electricity and magnetism, optics, relativity, and modern physics.

PH141 General Physics I

This is the first course of a two-semester sequence in introductory physics.  The purpose of this course is to help

students develop a fundamental and thorough knowledge of classical mechanics. It covers basic Newtonian

mechanics (work, energy, momentum, rotational motion, and fluid mechanics), thermodynamics, and waves and

oscillations. 

PH142 General Physics II

This is the second course of a two-semester sequence in introductory physics.  The purpose of the course is to

help students to develop a fundamental and thorough knowledge on electricity and magnetism, optics, relativity,

and modern physics.

PH151 General Physics Laboratory I

The aim of this course is for students to understand, by direct experience, the basic principles and laws of physics

that is taught in General Physics I. Students are to learn the aim and method of the experiment, how to process

and interpret the experimental data, and how to deal with the experimental error.

PH152 General Physics Laboratory II

The aim of this course is for students to understand, by direct experience, the basic principles and laws of physics

that is taught in General Physics II. Students learn the aims and methods of experiments, how to process and

interpret the experimental data, and how to deal with experimental error.

PH161 Advanced Physics I

Introduces classical physics at a more advanced level than in PH141. Topics include Newtonian mechanics and

thermal physics.

PH162 Advanced Physics II

Introduces classical physics at a more advanced level than in PH142. Topics include electricity and magnetism,

and waves and optics.

BS 110 Basic Biology / BS120 General Biology

This general biology class is designed to make freshmen understand concepts of biology and their connections to

their lives. Thus, students can understand the basic knowledge and appreciation for how science works in an era

when informed decisions regarding health, environmental problems and applications of new technology are

prevalent. BS110 is for the students who do not intend to major in biology and BS120 is for biology majored

students.

MAS101 Calculus I

This course deals with differentiation and integration of one variable real-valued functions, emphasizing basic

concepts and applications. The topics are: differentiation and integration of trigonometric functions, logarithmic
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functions, hyperbolic functions and their inverse functions, improper integral and its convergence tests, polar

coordinates, infinite series and their convergence tests, Taylor series, and power series.

MAS102 Calculus II

This course deals with differentiation and integration of multivariable real-valued functions, emphasizing basic

concepts and applications. The topics are: vector space, inner products, cross products, matrices, determinants,

cylindrical coordinates, spherical coordinates, quadratic surfaces, limits and continuity of multivariable vector-valued

functions, differentiability of multivariable functions, partial derivatives, directional derivatives, tangent planes,

multiple integrals, vector fields and their divergence and curl, line integrals, surface integrals, Green's theorem,

Stokes' theorem, divergence theorem, and conservative vector fields.

MAS103 Honor Calculus I

This course deals with the same topics introduced in MAS101 Calculus I with more rigor.

MAS104 Honor Calculus II

This course deals with the same topics introduced in MAS102 Calculus II with more rigor.

MAS109 Introduction to Linear Algebra

This course introduces basics of linear algebra. The topics include matrices, determinants, characteristic equations,

eigenvalues, eigenvectors, inner product spaces, orthogonalization, diagonalization of square matrices and quadratic

forms.

MAS201 Differential Equations and Applications

This course introduces the basics of differential equations. The topics include ordinary linear differential equations,

Laplace transform, systems of differential equations and some partial differential equations.

MAS202 Applied Mathematical Analysis

This course introduces Fourier series, Fourier transform, differentiation and integration of complex variable

functions, power series for complex variable functions, and residue theorem.

CH100 General Chemistry (Elementary)

This lecture course deals with both basic chemical principals and related applications in chemistry.

CH101 General Chemistry I

This lecture course emphasizes introductory chemical concepts, focusing on the physical properties of elements in

gas and condensed phases, quantum mechanics, molecular structure and thermodynamics.

CH102 General Chemistry Experiment I

This course consists of the lecture portion of CH101 including the basis for performing experiments involving

glass-working, using the chemical balance, etc.

CH103 General Chemistry II

This lecture course complements the coverage of chemical concepts discussed in CH101 and includes

electrochemistry, the quantum-mechanical description of the chemical bond and transition-metal chemistry.

CH104 General Chemistry Experiment II

This course consists of the lecture portion of CH103 including qualitative analysis and basic quantitative analysis.

CH105 General Chemistry (Advanced)

This lecture course presents concepts in quantum mechanics, chemical bonding, and thermodynamics and is

designed for students who have a strong chemistry background or those interested in entering a chemistry-related

field.

CH106 Advanced Chemistry Experiment

Through conducting experiments related to the contents of advanced chemistry, CH105 aids understanding of

advanced chemistry. Student will acquire skills in observation and analysis regarding experimentation and learn

basic experimental techniques necessary to safely and effectively conduct laboratory work.
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CE101 Human Civilization and Construction

This course introduces several construction activities during human civilization and deals with basic theories and

problems involved in important structures related with civil and environmental engineering.

MAE106 Human and Machine

This course is designed to provide freshmen with perspectives, directions and methods necessary to help them

pursue successful careers, not only as students at KAIST, but ultimately as responsible and competent

professionals. To this end, this course covers: goal-setting method for life planning, strategies for a successful

career, and time-management skills; and systematic methodologies for analysis and design. This deals with the

various attributes of mechanical civilization to identify the advanced civilization in which the scientists and

engineers drive the main stream. Cultural attitude and technical methodologies are studied to secure the leadership

of engineers.

MAE208 New Design and Experience in Mechanical Systems

The course provides fundamental principle and basic experiment experience of the new areas of mechanical

engineering such as rapid prototyping, MEMS (Micro Electro Mechanical System), and fuel cell. It also gives

opportunity of new academic experience of experiments and base for applications to other mechanical fields.

IE200 Introduction to Operations Research

Operations Research is a theory which investigates the optimal way of designing or operating a system consisting

of human, machine and resources. Various optimization methods and probability analysis are main areas of

Operations Research. This course is designed for students who may not major in Operations Research but are

rather interested in the tools of OR. Students will study optimization and probabilistic decision-making.

IE201 Applications and Laboratories of Industrial Engineering

The purpose of this course is to introduce the basic principles of industrial engineering, and offer the projects for

the applications of the theories to industrial systems. The theories include manufacturing systems, operations

research, statistics, computer applications, industrial management, human factors and the projects include the

application of the theories to the industrial systems based on an educational manufacturing system.

ID201 Design and Living

This course aims to cultivate abilities for fundamental understanding of design in its context of human living,

culture, and technology. This course covers various key topics in design such as history of design, basic attributes

of design and their principles, design and human being, and their relationships.

ID202 Creativity & Visualization

This is an introductory course to show creativity development methods and diverse presentation techniques.

Through this course, students will possess the integrated capability of visual and flexible thinking,

CBE202 Introduction to Chemical and Biomolecular Engineering

General concepts of applying physics, chemistry, biology and mathematics to chemical and biological systems. The

applications of material and energy balances, reaction engineering, viscous and potential flows, heat and mass

transfer and thermodynamics will be introduced. Special topics include heat, security, materials and energy.

NQE101 Nuclear and Quantum World

Elementary particles such as atom, proton, neutron, electron and photon are wave-particles which are governed by

quantum principles. This course introduces the basic concepts of quantum mechanics and quantum phenomena

through historical reviews and non-mathematical approach, and discusses the major fields of nuclear and quantum

engineering such as nuclear fission and fusion, quantum beam science, medical imaging, quantum imaging,

quantum computing, etc. In addition to the technical aspects, the course discusses the impacts of energy

development on international politics and environmental issues, and the role of quantum technology in the 21st

century.

MS211 Introduction to Materials Science and Engineering

This course covers atomic bonding, crystal structures, crystal defects, diffusion, phase diagrams and microstructures,

mechanical and electromagnetic properties of metals, ceramics, semiconductors and polymers.
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EE105 Introduction to Electronic Engineering

This course covers broad aspects of electrical engineering as top down manner. By using typical systems,

underlying fundamental concepts and their applications including history will be discussed. Roles and futures of

electrical engineering are also addressed in this course. This course is designed for students who have not selected

major.

CS101 Introduction to Programming

The course teaches the basic technique of computer programming and the basic knowledge in the computer

structure, and use of the elective programming language to resolve given problems in structural programming.

Based on the elective programming language, it teaches the data structure, input and output, flow control and

incidental program, and by using the systematic division of problem solution and concept of module to solve the

problems in numerical value field and non-numerical value field with the program experiment.

CS102 Advanced Programming

The course teaches the basic techniques of computer programming and the basic knowledge of computer structure,

and uses the elective programming language to learn how to solve given engineering problems in numerical value

interpretation method and structural programming method. Based on the elective programming language, data

structure, arrangement, pointer, method of use for auxiliary program are learned, and, uses the concept of

systematic division of problem solving and the concept of module to make the algorithm analysis and program

practice of problems on the numerical value field and non-numerical value field.

BiS102 Introduction to Bioengineering

As an introductory course of bioengineering field, we introduce basic concepts, tools and application in

bioengineering. This will give students a perspective on the relationship between biology, engineering, and

biotechnology.

MGT201 Management Engineering Practice

By selecting important topics with implications of management engineering field, and the basic management theory

is learned, and through the on-site research and case analysis, the problems are analyzed and formulate the

problem solving plan. The purpose of this course is to heighten the understanding on the management site and

apply management theory to enhance the capability to resolve actual problems.

ED100 Introduction to Design and Communication

This course introduces the fundamentals of conceptual design and design theory. Student work in small teams to

develop creative solution to real world problems using formal design methodologies. In addition, it also applies the

fundamentals of technical communication to real world design problems. Topics include team work, professional

communication, background research, and technical, oral, and visual communication skills. Must be taken with

ED100.
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❒ Course Requirements

1. Credits for graduation

1) Master's Program

A) Thesis Master's Degree Program: at least 33 credits

<at least 21 credits for coursework + research credits (thesis research, thesis seminar, seminar)>

B) Coursework Master's Degree Program: at least 33 credits

<at least 21 credits for coursework + at least 6 for additional coursework credits + research credits

(independent study, seminar)>

2) Doctoral program: at least 60 credits

<at least 30 credits for coursework + at least 30 research credits (dissertation research, dissertation seminar,

and, seminar)>

※ The curriculum credits acquired in the master's course may be cumulatively added to the curriculum

credits in PhD course.

3) A cumulative grade point average of 2.5 or higher out of a possible 4.3 in all coursework for graduation.

4) Mandatory general course credits : at least 3 credits from the general courses.

5) All graduate students presently studying at KAIST should pass the courses. Ethics and Saftey I(1AU) in

their first semester in order to graduate(take one time between master's program and doctoral programs)

However, if not taken in their first semester, grade "U" is not given but they must take it next semester.

6) For the master's program, the non-credit leadership course has to be completed.

7) The major course (mandatory or elective) and research course requirements are different for each department.

Refer to the course requirements of each department.

8) The departments (biological Sciences and chemistry) with self-regulated course requirements have the same

number of total required credits, but the specific major course and research course requirements may differ

from other department.

◦ Departments/Majors with self-regulated course requirements: biological Sciences department (graduate

course), Chemistry department (PhD course)

◦ There is no change in the total required credits, but the major course credits are reduced and the

research credits are increased.

2. Completion of the Coursework Master's Degree Program

1) Students in coursework master's degree program do not need to submit the master's thesis but have to

complete additional coursework (at least 6 more credits)

2) Departments/Majors which offer coursework master's degree programs:

Mathematical Sciences, Biological Sciences, Bio and Brain Engineering, Nuclear and Quantum Engineering,

Computer Science, Graduate School of Culture Technology, Graduate School of Science and Technology

Program, Graduate School of Information and Media Management, College of Business(Techno-MBA,

Executive-MBA, IMBA, Finance-MBA, Graduate School of Information & Media Management, MIS-MBA,

Telecom-MBA), Telecommunication Engineering interdisciplinary program, Graduate Program of Science and

Technology Policy, IT Technology Program

3) Coursework master's degree program in Nuclear and Quantum Engineering : Applies only to international

students (admitted in 2003 spring semester or thereafter) who wish to take this option in consultation with

his/her academic advisor.

4) Biological Sciences : Limited to the persons scheduled to advance to the PhD course.
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3. Completion of the Interdisciplinary Program

1) The interdisciplinary program is classified into two categories: the students who graduate with the name of

the department (interdisciplinary program) and students who graduate only by the name of interdisciplinary

program and complete the requirements.

2) Students to graduate with the name of the department (interdisciplinary program) shall complete the

curriculum of the department and interdisciplinary program at the same time, and students who wish to

graduate with the name of the interdisciplinary program shall complete the curriculum of the applicable

interdisciplinary program.

4. Completion of the Integrated Master's and Doctoral Degree Program

1) Students who enter the integrated master's and doctoral degree program are expected to complete their

doctoral degree. They start with the master's program and are admitted to the PhD program without the

usual requirements of submitting the mater's thesis and passing the PhD entrance exam.

2) Completion of Curriculum

- The curricula of existing master's and PhD programs are followed.

- For the course requirements for this integrated program, a total of 60 credits (including the curriculum

credits of 30 credits or more and the research credits) have to be acquired including credits acquired in

the master's program. In addition, students have to satisfy the requirements for the PhD program

separately regulated by the department (including the completion of the leadership course).

- The curriculum credits and research credits earned from the master's course may be cumulatively counted.

- Conferment of degree: the doctoral degree is conferred after the student fulfills the course requirements

and passes the comprehensive examination and the degree thesis review.

- For a detailed description of the full number of students and student selection procedures, refer to the

operation manual of the integrated course for master's and PhD and recruitment instructions for each

year's master's and PhD programs.

- Action taken for people who drop out from the course: In case that a student drops out, the master's

degree can be conferred if the requirement of master's degree is completed.

5. Renaissance Program

◦ The Renaissance Program is a system design-centric curriculum for fostering graduate students' comprehensive

thinking; it is set to be run starting from Spring 2009.

◦ Eligibility: In principle, the Renaissance Program is open to students joining KAIST in 2009 and onward, but

those who have entered KAIST before 2009 are allowed to take part in the program if they complete the

courses specified below during their years of enrollment.

◦ Benefit: Successful participants will be conferred a certificate that demonstrates their completion of the

Renaissance program.

◦ Course requirements

- Course requirements are to be set independently by individual departments, with the following Mandatory

courses (13 credits in total) being an exception:

Semester Course No. Course Credit
Course

Opening
Remark

1 CC532 Collaborative System Design and Engineering 4 Spring CC

2 Departmental Design Course 3 Fall
Refer to the

list below

3,4 Departmental Design Project 1,2 Each 3
Spring,

Fall
Opening in

2010

* Students are encouraged to take design and project courses offered by their respective departments after

completing CC532.
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- The list of the Departmental Design Course

Depar tment Course No. Course Name

Mechanical Eng. MAE590 Design of Complex Mechanical Systems

Aerospace Eng. MAE406 Aerospace System Design Ⅱ

Civil & Environmental Eng. CE420 Environmental Design

Chemical & Biomolecular Eng. CBE505 Chemical Process and Product Design

Materials Science & Eng. MS590 Design of Nanomaterials and Processing

Nuclear & Quantum Eng. NQE529 Nuclear System Design Course

Electrical Eng. EE512 System Programming

Computer Science CS554 Designs for Software and Systems

Industrial & Systems Eng. IE575
Special Topics in Industrial Engineering II

<Structuring and Pricing of Financial Products>

Mathematical Sciences MAS880B
Topics in Mathematics

<Structuring and Pricing of Financial Products>

* Students can take design courses offered by any departments (regardless of their own department); ones

not participating in Renaissance Program can also take the courses above.

- Departmental Design Project 1,2 : It is possible to replace by research credits(thesis research) of the belonging

department if the department allows

6. Completion of special courses

A total of 9 credits are allowed to be taken in master's program (The subtitles are needed for opening special

courses and they are recorded on the grade report.)

7. Action taken and other s

1) Matters on curriculum shall be determined with the entry year as the basis except the separately determined,

and in the event that the subject is closed or changed, make sure to complete the replacement course.

2) In the event of having separate matters other than the Handbook or instruction related to the curriculum, the

policy of the department shall be complied with, however, in the event of having objection or adjustment, it

shall be determined through the review of a relevant committee and others.

* Note
The confirmation of graduation requirement including the status of subject, r equirement of subject, and
other s shall be implemented under the responsibility of the student.
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❒ Mandatory General Courses and Requirements

1. Mandatory General Courses

A. General Course Requirements

1) Mandatory general courses are common courses required for graduation and designated by each

department (major). Students in the graduate course should complete at least one course or more (3 or

more credits) from the mandatory general courses chosen by each department and major.

※ The mandatory general courses may be different depending on the department.

※ If students complete the mandatory general course in the master's program, they do not need to

complete the same requirements in the PhD course.

2) Ethics and Saftey I(1AU) in their first semester should be taken for graduation. Take one time between

master's program and doctoral programs. (applicable to all graduate students presently studying at KAIST

starting in March, 2009.)

3) The master's course requires the completion of the non-credit leadership lecture.

B. Opening and operation of leadership lecture for master's course

◦ This leadership lecture is offered to students in the master's program, and has been offered from 2002

with the purpose of encouraging students to comfortably take on leadership roles after graduation.

◦ Lecturers: CEOs from industry and other well known persons.

◦ Subject number and lecture: Lab: credit : CC010(1: 0: 0).

◦ Subject classification: mandatory general course (Students can graduate only after completion of this

requirement).

◦ Target students: master's course students (This applies to new students beginning in or after 2002;

general scholarship students, foreign students, and new students at College of Business are excluded).

◦ Graduation requirement and grade: The requirement of graduation is considered fulfilled if students

attended these non-credit lectures a total of at least 5 times (from the autumn semester of 2003 the

requirement changed from: 4 times, to: 5 times or more), and receive the “S" grade. If the “U" grade

is given his requirement is not fulfilled.

C. Course of Ethics and Safety

◦ This course is for graduate students which includes Research Ethics, Lab Safety, and Leadership. It is

especially to educate prevention of research misconducts and safety regulations since academic circles at

home and abroad has recently paid greater attention to research ethics and safety.

◦ Course Number & Course Name: CC020(CC), Ethics and Safety I

◦ Target students: All graduate students should take Ethics and Safety I in their first semester in order to

graduate(take one time between master's program and doctoral programs) However, if not taken in their

first semester, grade "U" is not given but they must take it next semester.

◦ Students do not have to register for the course but go to the web-site(http://eethics.kaist.ac.kr), complete

the course.

◦ Examination : Take the test online and should get the grade "S" by satisfying the criteria below.

Year Criter ia Notes

2009 60 or higher in all of the 3subjects (Research Ethics, Lab Safety and Leadership)
Total 100 in

each subject
2010 60 or higher in all of the 3subjects (Research Ethics, Lab Safety and Leadership)

2011 60 or higher in all of the 3subjects (Research Ethics, Lab Safety and Leadership)

◦ Exam period: From the beginning of each semester through the final exam period (One may take exams

by up to ten times per each sub-course during the period)
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◦ Exam-taking process

Visit the website

http://eethics.kaist.a
c.kr

→
Log on using

your portal ID
→

Take individual

sub-courses
→

Take tests after

completing the

sub-courses

→

Find out

the test

results

→

Print out

the test

results

◦ Required Courses by Department (those marked with 'x' are not mandatory)

College Depar tment Research
Ethics Lab Safety Leadership

Natural Science

Physics 0 0 0

Mathematical Sciences 0 X 0

Chemistry 0 0 0

Graduate School of Nanoscience & Technology 0 0 0

Life Science &
Bioengineering

Biological Sciences 0 0 0

Bio and Brain Engineering 0 0 0

Graduate School of Medical Sciences &
Engineering 0 0 0

Engineering

Mechanical Aerospace & Systems Engineering

Mechanical Engineering 0 0 0

Aerospace Engineering 0 0 0

Ocean Systems Engineering 0 0 0

Civil and Environmental Engineering 0 0 0

Chemical and Biomolecular Engineering 0 0 0

Materials Science & Engineering 0 0 0

Nuclear and Quantum Engineering 0 0 0

Graduate School of EEWS 0 0 0

-

School of Innovation

Management Science 0 X 0

Graduate School of Innovation &
Technology Management 0 X 0

Master of Intellectual Property 0 X 0

Cultural
Science

Graduate School of Culture Technology 0 X 0

Graduate Program of Science and Technology
Policy 0 X 0

Master of Science Journalism 0 X 0

Information
Science &
Technology

Electrical Engineering 0 0 0

Computer Science 0 X 0

Information and Communications Engineering 0 X 0

Industrial & System Engineering 0 X 0

Knowledge Service Engineering 0 X 0

Industrial Design 0 X 0

Graduate School of Technology Management
and Innovation 0 X 0

- IT Business 0 X 0

Business

Management Engineering 0 X 0

Techno-MBA 0 X 0

Executive-MBA 0 X 0

IMBA 0 X 0

Finance-MBA X X X

Information & Media Management 0 X 0

Interdisciplinary Program 0 X 0

D. Course of Scientific Wr iting

◦ This purpose of this course is to teach students the English writing for their professional lives as

scientists and engineers. The requirements of this course are different depending on the department.

◦ Course number and Course name: CC500 Scientific Writing (mandatory general course).
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* The course name changed from "Science Writing in English" to "Scientific Writing" starting in Spring

2009.

◦ Credit and grade: Lecture: Lab: Credit (3:0:3), a grade of S/U is given only.

◦ This course is managed by the Department of Humanities and Social Sciences.

◦ The departments below have deemed this course mandatory; therefore, this course is classified as a

mandatory general course.

- Mathematical Sciences, Chemistry, Graduate School of Nanoscience & Tech., Biological Sciences, Bio

and Brain Eng., Graduate School of Medical Sciences & Eng.g, Mechanical Eng., Ocean Systems

Eng., Industrial Design, Chemical and Biomolecular Eng., Materials Science & Engineering, Nuclear

and Quantum Eng., Graduate School of EEWS, Electrical Eng., Industrial & System Eng., Knowledge

Service Eng., Graduate School of Tech. Management and Innovation, Graduate School of Culture

Tech., Interdisciplinary Program(Polymer Science and Eng.g, Nono Science and Tech.y, Robotics,

Culture Tech., Semiconductor Tech. Educational, Biomedical Science and Eng., Telecommunication

Eng., Environmental and Energy Tech., eML, Space Exploration Eng.), Graduate Program of Science

and Tech. Policy

◦ Foreign students are allowed to take HSS586 (Introductory Korean for Foreigners I) instead; students

from non-English-speaking countries are recommended to complete CC500 and HSS586.

E. Course of Entrepreneurship and Management Strategy

◦ This course was opened in 2002 and has been offered for graduate students to help the students develop

and heighten a "venture" mind, and enhance their entrepreneurial and leadership skills for starting up

their own global venture company filled with growth and success.

◦ Course classification and credit: mandatory general course (CC530), 3:0:3(3).

- If a department has deemed this course mandatory, this course is classified as a mandatory general

course.

- If the department has not designated this course as mandatory, this course is recognized as an

elective course.

- Departments deeming it mandatory : Mathematical Sciences, Chemistry, Graduate School of

Nanoscience & Tech., Biological Sciences, Bio & Brain Eng.. Graduate School of Medical Sciences

& Eng.g, Mechanical Eng., Aerospace Eng., Ocean Systems Eng., Chemical and Biomolecular Eng.,

Materials Science & Engineering, Nuclear and Quantum Eng., Graduate School of EEWS, Electrical

Eng., Computer Science, Industrial & System Eng., Knowledge Service Eng., Graduate School of

Tech. Management and Innovation, Graduate School of Culture Tech., Interdisciplinary

Program(Biomedical Science and Eng., Polymer Science and Eng.g, Nono Science and Tech.,

Robotics, Culture Tech., Semiconductor Tech. Educational, Biomedical Science and Eng.,

Telecommunication Eng., Environmental and Energy Tech., eML, Space Exploration Eng.), Graduate

Program of Science and Tech. Policy

◦ This course is applicable to students enrolled in graduate course in the year 2002 or after.

F. Course of Patent Analysis and Invention Disclosure

◦ This Course aimed at providing students in the master’s/doctoral program with opportunities for theory

and practice related to the investigation, analysis, and use of patent information necessary for scientists

and engineers will be offered from spring 2007.

◦ Course classification and credit: mandatory general course (CC531), 3:0:3(6).

- If a department has deemed this course mandatory, this course is classified as a mandatory general

course.

- If the department has not designated this course as mandatory, this course is recognized as an

elective course.
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- Departments deeming it mandatory : Chemistry, Graduate School of Nanoscience & Tech.,

Biological Sciences, Graduate School of Medical Sciences & Eng.g, Bio and Brain Eng., Industrial

Design, Chemical and Biomolecular Eng., Materials Science & Engineering, Nuclear and Quantum

Eng., Graduate School of EEWS, Electrical Eng., Industrial & System Eng., Knowledge Service

Eng., Graduate School of Tech. Management and Innovation, Graduate School of Culture Tech.,

Interdisciplinary Program(Culture Tech., Biomedical Science and Eng., eML), Graduate Program of

Science and Tech. Policy

G. Course of Collaborative System Design and Engineer ing

◦ This Course aimed at providing students in the master’s/doctoral program with opportunities for

systematic design-thinking, offering from spring 2009 as a mandatory course of Renaissance Program.

◦ Course classification and credit: mandatory general course (CC532), 4:0:4.

- If a department has deemed this course mandatory, this course is classified as a mandatory general

course.

- If the department has not designated this course as mandatory, this course is recognized as an elective

course.

- Departments deeming it mandatory: Mathematical Sciences, Graduate School of Nanoscience & Technology,

Biological Sciences, Aerospace Eng., Ocean Systems Eng., Civil & Environmental Eng., Industrial

Design, Chemical & Biomolecular Eng., Materials Science & Eng., Nuclear & Quantum Eng.,

Electrical & Electronic Eng., Computer Science, Industrial & Systems Eng., Knowledge Service Eng.

* Mechanical Eng., deemed this course mandatory only to the students in Renaissance Program.

◦ All students in Renaissance Program should take this course.

2. Required Common Courses Lists

Classification Course No. Subject Name
Lec:Lab.:Credit

(Homework)
Department

Mandatory

General Courses

CC010

CC020

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

CC532

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

Collaborative System Design and Engineering

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(3)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

4:0:4

Counseling & Students Dev. Ctr.

Education Innovation Team)

Humanities & Social Sciences

Computer Science

Mathematical Sciences

Material Science & Eng.

Industrial & Systems Eng.

Electrical Eng.

Industrial & Systems Eng.

Bio and Brain Eng.

Mechanical Eng.
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3. Descr iptions of Mandatory Courses

CC010 Special Lecture on Leadership

This leadership lecture is given by invited CEOs of businesses and well-known people in the community to

develop the students' leadership so that they can have the capacity for leadership after graduation, and serve as

leaders in science and technology.

CC202 Ethics and Safety I

It is more highlighted than ever to educate prevention of research misconducts and safety regulations since

academic circles at home and abroad has recently paid greater attention to research ethics and safety. This course

broadly introduces and encompasses research ethics, safety management and leadership to educate students to be an

excellent leader in the future.

CC500 Scientific Writing

This is the course to discuss English presentation required for the professional activities of scientist or engineer.

Topics include writing manuscript for international academic publication, presentation at an international academic

conference, major seminar presentation, writing English research plan, preparation of a thesis or report and

presentation skills.

CC510 Introduction to Computer Application

This course is designed to introduce the concept of programming and advanced programming languages such as

FORTRAN, PASCAL and others, and to teach the basic knowledge of computer hardware and software. Through

the conversation-type terminal practice, the method of file manipulation, text editor and others, students make their

own programs to solve the problems in several fields to acquire the basis of using computers.

CC511 Probability and Statistics

This course is a basic course for science and engineering and discusses the probability and statistical bases

required in research. Topics include experimental data analysis and processing, parameter estimation, hypothesis

verification, regression analysis and others.

CC512 Introduction to Materials and Engineering

This course introduces industrial materials, principles of mechanical, chemical, electric and electronic properties of

metals, polymer materials with its equity, status, dispersion and phase change theories, relationship of organization

and property, practical use of several materials and the status of material engineering in Korea.

CC513 Engineering Economy and Cost Analysis

In this course about the industrial system, overall economic issues are addressed based on theories and techniques

developed for analysis and evaluation, and this course handles the basic knowledge of economics, characteristics of

industrial economic issues, time value of fund, current value and annual equivalent value analysis, depreciation,

economics of public projects, facility replacement and others.

CC522 Introduction to Instruments

In this course, the basic experimental technique required for electric and electronic engineering is implemented.

The topics include the experiment using the passive elements such as R,L,C. and the motion principle of the

oscilloscope. Building on this experiment, basic analog experiment (an AC/DC power device, amplitude of a

transistor, and an operation amplifier), a digital experiment (combinational sequential logic) and motion principle of

the computer are taught in addition to a few application experiments (dimmer, motor position control and others).

CC530 Entrepreneurship and Business Strategies

Centering on the start up and management of global market oriented venture companies, entrepreneurship and

management strategies are discussed and business case studies are introduced.
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CC531 Patent Analysis and Invention Disclosure

This course deals with tools and methods for patent analysis and invention disclosure. Topics include patent

classification, intellectual properties and protection, patent database and search engines, analysis tools and

methodology, quantitative and qualitative analysis, invention disclosure and patent application, and patent portfolio

strategy.

CC532 Collaborative System Design and Engineering

The course aims to integrate Systems engineering and Design theory so as to be executable in knowledge creation

cycles with the aid of collaborative creativity in teamwork based on systems thinking. In order to achieve this

goal, the course will deal with three major areas: 1) Fundamentals of Systems Engineering, 2) Collaborative

Creativity and Knowledge Creation, and 3) Design Principles and Design Methods.
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❒ Elective General Courses and Requirements

1. List of Elective General Courses

If students complete the following courses in the graduate program, credits are given as elective general courses.

Classification Subject No. Subject Code Subject Name
Lecture:Lab.:Credit

(Homework)
Remark

Elective

General Courses

HSS585 10.585 Principles and Application of Vision 3:0:3(6)

HSS586 10.586 Introductory Korean for Foreigners I 3:1:3(6)

HSS587 10.587 Introductory Korean for Foreigners II 3:1:3(6)

※ Foreign students are allowed to take HSS586 (Introductory Korean for Foreigners I) instead of taking CC500

Scientific Writing.

2. Descr iptions of Elective common courses

HSS585 Principles and Application of Vision

Central to this course is understanding of the principles of human vision in form, color, and depth perception.

Knowledge of human visual information processing will be incorporated into structuring artificial visual objects in

an ergonomic way. In addition, this course covers issues of psychological processing in aesthetic appreciation of

visual objects.

HSS586 Introductory Korean for Foreigners I

This course is designed to provide systematic Korean language instruction to enable the student to speak Korean

and to understand Korean culture. In this class, students will learn how to read and write Hangul (Korean writing

system) and become familiar with Korean pronunciation. After finishing this class, students will be able to

understand fundamental sentence structure and develop a strong command of basic and daily use of Korean.

HSS587 Introductory Korean for Foreigners II

Introductory Korean for Foreigners II is the continuation of Korean I. This course is designed for students who

have a basic knowledge in Korean or who have completed Korean I. The class will continue to practice the four

language skills acquired in Korean 1: reading, writing, listening, and communicative skills. Students will complete

the study of basic Korean grammar.
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❒ The College of Natural Sciences

  ✦ Department of Physics

✦ Department of Mathematical Sciences

✦ Department of Chemistry

✦ Graduate School of Nanoscience & Technology

  ✧ Nano Science and Technology Program

❒ The College of Life Science & Bioengineer ing

✦ Department of Biological Sciences

  ✦ Department of Bio and Brain Engineering

✦ Graduate School of Medical Science & Engineering

  ✧ Biomedical Science and Engineering Program

❒ The College of Engineer ing

✦ Department of Civil and Environmental Engineering

  ✦ Division of Mechanical Engineering

  ✦ Division of Aerospace Engineering

  ✦ Division of Ocean Systems Engineering

  ✦ Department of Chemical & Biomolecular Engineering

✦ Department of Materials Science & Engineering

  ✦ Department of Nuclear and Quantum Engineering

  ✦ Graduate School of EEWS

  ✧ Polymer Science and Engineering Program

  ✧ Space Exploration Engineering Program

  ✧ Environmental and Energy Technology Program

❒ The School of Innovation

✦ Department of Management Science

 ✦ Graduate School of Innovation & Technology

Management

✧ Master of Intellectual Property

Introductions and 
Curriculums of Colleges,    
Departments (Divisions) and 
Interdisciplinary programs



| 72 |  2009~2010 General Bulletin

❒ The College of Cultural Science

  ✦ Graduate School of Culture Technology

✦ Graduate Program of Science and Technology Policy

  ✧ Master of Science Journalism

  ✧ Culture Technology Program

❒ The College of Information Science & Technology

  ✦ Department of Electrical Engineering

     ┖ KAIST Education Program for Semiconductor

Industry

  ✦ Department of Computer Science

✦ Department of Information and Communications

Engineering

┖ Software Engineering Program

┖ Digital Media Program

  ✦ Department of Industrial & Systems Engineering

  ✦ Department of Knowledge Service Engineering

  ✦ Department of Industrial Design

  ✧ Financial Engineering Program

  ✧ Robotics Program

  ✧ Semiconductor Technology Educational Program

  ✧ Software Graduate Program

  ✧ Telecommunication Engineering Program

  ✧ e-Manufacturing Leadership Program

✦ Department of IT Business

┖ Global IT MBA

┖ IT Technology Program(ITTP)

❒ The College of Business

  ✦ The Graduate School of Management

     ┖ Department of Management Engineering

┖ MBA Programs

✦ Graduate School of Finance

✦ The Graduate School of Information and Media

Management
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The College of Natural Sciences is composed of 4 Departments :

Department of Physics, Mathematical Sciences, Chemistry, and

Graduate School of Nanoscience and Technology. The College

strives to produce graduates in science and engineering with the

depth of knowledge and practical skills which will enable them to

take key roles in society. Each Department also aims to provide an

environment which nurtures its staff by providing support for and

encouraging excellence in teaching and research.

Each Department is responsible not only for the teaching of its own

discipline, but also for providing broad essential scientific foundations

at various levels to all students within KAIST. Furthermore, a wide

and systematic relationship is maintained within the College to

assist in the development of research activities of an interdisciplinary

nature.

The College has received national and international recognition for

its contributions to research-oriented education at both graduate and

undergraduate levels and for its active participation in the

development of new industrial technologies.

The Natural Science Research Institute is an integral part of the

College. The Institute provides the points of contact for academic

staff with government research institutes and private companies. The

Institute also makes available a basis for members of the College to

engage in international cooperative projects through academic

exchange programs.
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Depar tment of Physics
URL : physics.kaist.ac.kr

Dept. Phone : +82-042-350-2502 ~ 4

1. Introduction

The theme of Physics is to understand the fundamental principles of nature, from elementary particles to the

massive universe, and to predict phenomena that can be derived from fundamental principles. The goal of the

Department of Physics here at KAIST is to instill into students deep physical insights and the ability to use such

insights in creative ways through thorough and wide-ranging education in both theoretical and experimental

subjects. Presently, the department consists of 29 full-time faculties with additional 5 professors emeritus, about

228 graduate students and 77 undergraduate students. Over 2,020 alumni who have graduated from the Department

of Physics with a graduate degree have succeeded in playing leading roles in many educational and research

institutes as well as in industry. Currently, the demands for well-trained graduates continue to grow.

The undergraduate program begins with an introductory phase which emphasizes a basic understanding of the

fundamentals of classical mechanics, electrodynamics, thermodynamics and statistical mechanics, quantum

mechanics, and mathematical physics. After the completion of introductory courses, the students are introduced to

more specialized fields such as solid state physics, optics, atomic and molecular physics, semiconductor physics,

plasma physics, particle physics, astrophysics, biophysics and computational physics. In parallel with lecture,

students are also encouraged to develop new skills and interests through independent research under the

supervision of a chosen professor.

The graduate program focuses on the fields of condensed matter physics, optics, plasma physics, and particle

and theoretical physics in both education and research. After the completion of the required courses in advanced

classical mechanics, electrodynamics, quantum mechanics, statistical mechanics, and laboratory experiments, students

are expected to choose a thesis advisor to start their own research and thesis program. In pursuit of excellence,

the research program at the Department of Physics at KAIST covers many diverse topics, frequently in close

collaboration with other universities, research institutes, and industry as well as other departments here at KAIST.

The Department of Physics at KAIST is also expanding into newly emerging fields such as nonlinear dynamics,

soft matter physics, complex systems, biophysics, etc.
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2. Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in each

of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each of

2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy; Social

Science; Foreign Language and Linguistics) or at least 1 course in each 2 divisions among 3

divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English lectures

among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits

1. Required: PH152 General Physics Laboratory II (applicable to students entering KAIST in 2005)
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2. Recommended: CH103 General Chemistry II, MAS109 Introduction to Linear Algebra, MAS201

Differential Equations and Applications, MAS202 Applied Mathematical Analysis

※ Students having a double major take 3 credits.

D. Major Course: at least 40 credits

◦ Mandatory Major Courses : at least 19 credits

◦ Elective Major Courses : at least 21 credits

E. Elective Course: at least 26 credits

F. Research Course: at least 5 credits

◦ Required: PH490 B.S. Thesis Research (3), PH496 Seminar (2)

◦ Optional: PH495 Individual Study (maximum 4 credits)

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on

March 1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February

28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major: 40 credits including mandatory major courses

※ Requirements for a minor in physics: minimum 19 credits in physics courses including PH301

Quantum Mechanics I, and PH351 Physics Laboratory III (or PH352 Physics Laboratory IV).

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❐ Master's Program

A. Graduation Credits: minimum 33 credits

B. Mandatory General Course: 3 credits and 1AU

- One of the following courses: CC510, CC511, CC512, CC522

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course: 9credits (Applied Physics Laboratory I, Quantum Mechanics I, Advanced

Electrodynamics I)

D. Elective Course: minimum 9 credits (minimum 6 credits from physics)

E. Research Credits: at least 12 credits (2 semesters of PH990 required, Not required for recipients of general

scholarship and foreign students)
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❐ Doctoral Program

A. Required number of credits for graduation: minimum 60 credits.

B. General Course Requirements: the same as those for the Master's degree (not required if taken during the

Master's degree program).

C. Mandatory Major Course Requirements: 9credits (Applied Physics Laboratory I, Quantum Mechanics I,

Advanced Electrodynamics I)

D. Elective Course Requirements: minimum 18 credits (minimum 12 credits from physics).

E. Research Credits: minimum 30 credits

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).

* Graduate students are strongly recommended to take CC500.
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3. Curr iculum

❐ Undergraduate Course

Classification Subject No. Subject Name
Lecture:Lab.:Credit

(Assignment)
Semester Remark

Mandatory Major PH221 Classical Mechanics I 3:0:3(6) spring

Course PH231 Electromagnetism I 3:0:3(6) spring

PH252 Physics Laboratory II 1:4:2(3) spring

PH301 Quantum Mechanics I 3:0:3(6) spring

PH302 Quantum Mechanics II 3:0:3(6) fall

PH311 Thermal Physics 3:0:3(4.5) spring

PH351 Physics Laboratory III 1:3:2(3) spring

Elective Major PH211 Mathematical Methods in Physics I 3:0:3(6) fall

Course PH212 Mathematical Methods in Physics II 3:0:3(6) spring

PH222 Classical Mechanics II 3:0:3(6) fall

PH232 Electromagnetism II 3:0:3(6) fall

PH241 Modern Physics 3:0:3(4.5) spring

PH243 Introductory Modern Physics 3:0:3(4.5) fall *

PH251 Physics Laboratory I 1:4:2(3) fall

PH312 Statistical Physics 3:0:3(6) fall

PH352 Physics Laboratory IV 1:3:2(3) fall

PH361 Solid State Physics I 3:0:3(4.5) fall

PH391 Optics 3:0:3(4.5) spring/fall

PH401 Atomic and Molecular Physics 3:0:3(4.5) spring/fall **

PH402 Laser Optics 3:0:3(4.5) spring/fall **

PH413 Computational Physics 2:3:3(4.5) spring/fall **

PH421 Nonlinear Dynamics 3:0:3(4.5) fall **

PH441 Introduction to Plasma Physics 3:0:3(4.5) fall **

PH450 Nuclear and Elementary Particle Physics 3:0:3(4.5) fall

PH451 Special Topics in Experimental Physics 2:3:3(4.5) fall

PH462 Solid State Physics II 3:0:3(4.5) spring

PH471 Theory of Relativity and Cosmology 3:0:3(4.5) spring **

PH481 Astrophysics 3:0:3(4.5) fall **

PH487 Lecture on current topics of physics research I 1:0:1(1.5) summer

PH488 Lecture on current topics of physics research II 2:0:2(3) summer

PH489 Special Topics in Physics 3:0:3(4.5) spring/fall **

Research PH490 B.S. Thesis Research 0:6:3 spring/fall

PH495 Individual Study 0:6:1 spring/fall

PH496 Seminar 1:0:1 spring/fall

* Courses for majors other than physics.

** Courses mutually recognized in the bachelor's and master's programs.
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❐ Graduate Course

Classification Subject No. Subject Name
Lecture:Lab.:Credit

(Assignment)
Semester Remark

Mandatory General
Course

CC510 Introduction to Computer Application 2:3:3(10) spring/fall

CC511 Probability and Statistics 2:3:3(6) spring/fall

CC512
Introduction to Materials and
Engineering

3:0:3(3) spring/fall

CC522 Introduction to Instruments 2:3:3(8) fall

Mandatory PH503 Quantum Mechanics I 3:0:3(4.5) spring **

Major Course PH507 Advanced Electrodynamics I 3:0:3(4.5) fall **

PH601 Applied Physics Laboratory I 0:9:3(4.5) spring

PH504 Quantum Mechanics II 3:0:3(4.5) fall **

PH505 Advanced Mechanics 3:0:3(4.5) spring **

PH508 Advanced Electrodynamics II 3:0:3(4.5) spring **

PH509 Statistical Mechanics 3:0:3(4.5) spring **

PH602 Applied Physics Laboratory II 0:9:3(4.5) fall

PH611 Advanced Solid State Physics I 3:0:3(4.5) spring/fall

PH612 Advanced Solid State Physics II 3:0:3(4.5) spring/fall

PH613 Semiconductor Physics 3:0:3(4.5) spring/fall

PH614 Light Scattering Spectroscopy 3:0:3(4.5) spring/fall

PH615 Introduction to Phase Transition 3:0:3(4.5) spring/fall

PH621 Advanced Wave Optics 3:0:3(4.5) spring/fall

PH622 Geometrical Optics 3:0:3(4.5) spring/fall

PH624 Quantum Optics 3:0:3(4.5) spring/fall

PH625 Advanced Spectroscopy 3:0:3(4.5) spring/fall

PH627 Fiber Optics 3:0:3(4.5) spring/fall

PH641 Advanced Plasma Physics 3:0:3(4.5) spring/fall

PH642 Plasma Waves 3:0:3(4.5) spring/fall

PH643 Applied Plasma Physics 3:0:3(4.5) spring/fall

Elective PH653 Advanced Quantum Mechanics I 3:0:3(4.5) spring/fall

Major Course PH654 Advanced Quantum Mechanics II 3:0:3(4.5) spring/fall

PH711 Physics of Magnetism 3:0:3(4.5) spring/fall

PH713 Physics of Superconductivity 3:0:3(4.5) spring/fall

PH716 Topics in Solid State Physics I 3:0:3(4.5) spring/fall

PH717 Topics in Solid State Physics II 3:0:3(4.5) spring/fall

PH721 Nonlinear Optics 3:0:3(4.5) spring/fall

PH724 Laser Plasma Interactions 3:0:3(4.5) spring/fall

PH726 Semiconductor Optics 3:0:3(4.5) spring/fall

PH741 Topics in Plasma Physics 3:0:3(4.5) spring/fall

PH742 Plasma Confinement Theory 3:0:3(4.5) spring/fall

PH754 Advanced Particle Physics 3:0:3(4.5) spring/fall

PH757 Topics in Particle Physics 3:0:3(4.5) spring/fall

PH878
Advanced lecture on current topics
of physics research I 1:0:1(1.5) summer

PH879
Advanced lecture on current topics
of physics research II 2:0:2(3) summer

PH880 Topics in Physics 3:0:3(4.5) spring/fall

PH960 M.S. Thesis spring/fall

PH965 Independent Study in M.S. spring/fall

PH966 M.S. Seminar 1:0:1 spring/fall

Research PH980 Ph.D. Thesis spring/fall

PH986 Ph.D. Seminar 1:0:1 spring/fall

PH990 Physics Colloquium 1:0:0 spring/fall

** Courses mutually recognized in bachelor and master programs.
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4. Descr iptions of Courses

PH101 Introduction to College Physics

One-semester basic elective course for freshmen with a limited knowledge of physics who wish to prepare

themselves for PH141 and 142 (General Physics I and II). Students learn basic concepts and problem solving

techniques in all areas of classical physics including mechanics, thermal physics, electricity and magnetism, and

optics.

PH211 Mathematical Methods in Physics I

This course is intended to give the necessary mathematical foundations to sophomores for majoring in the physical

sciences. Topics include: Vector analysis, Coordinate systems, Tensor analysis, Matrices, infinite series, Functions

of a complex variable, Differential equations, Prerequisite calculus.

PH212 Mathematical Methods in Physics II

This course is intended to give necessary mathematical foundations to sophomores who will major in the physical

sciences and engineering. Topics include: Fourier series, Integral transforms, Integral equations, Calculus of

variation, Bessel functions, Legendre functions, Special functions.

Topical Prerequisites : Calculus

PH221 Classical Mechanics I

The aim of this course is to prepare students for advanced mechanics. Newtonian mechanics, Motion of a particle

in one, two and three dimensions, Simple harmonic motion and nonlinear oscillation, Gravitation, Central force

motion, and Lagrangian and Hamiltonian formalism are the principal subjects to be taught.

PH222 Classical Mechanics II

The aim of this course is to prepare students for advanced mechanics. Themes such as dynamics of system of

particles, motion in a moving reference frame, dynamics of rigid bodies, coupled oscillations, wave mechanics, and

special theory of relativity are treated.

PH231 Electromagnetism I

Principles of electricity and magnetism as well as their applications are taught in this course. Electrostatics,

Boundary value problems of electrostatics, Electric current and magnetic field, Electromagnetic induction, and

Maxwell's equations are the topics for the study. These basic concepts will be the first step to mathematically

formulate the basic knowledge of the phenomenological information learned in General Physics at the freshmen

level. Topics include: Electrostatics, Solution of electrostatic problems, Electrostatic field in Dielectric media,

Microscopic theory of dielectrics, Electrostatic energy, Electric current, Magnetic field of steady currents,

Electromagnetic induction, Maxwell's equations.

Recommended topical prerequisites: Advanced calculus, Vector analysis, Differential equations, Boundary value

problems.

PH232 Electromagnetism II

This course is to help junior level students more fully understand the phenomena of the propagation of

electromagnetic fields in free space and inside matter, of the radiation emission by moving charges, and of

representations of the electromagnetic field in a moving reference frame at the intermediate level. Topics include:

Electromagnetic wave propagation and boundary conditions on the field vectors, Radiation emission,

Electrodynamics, Special theory of relativity.

Recommended Topical Prerequisites: Advanced calculus, Vector analysis, Differential equations, Boundary value

problems.

PH241 Modern Physics

This course is to provide students majoring in physics with various basic concepts and subjects of modern physics.

Topics include: Special relativity, Elementary quantum mechanics, Atoms and molecules, Solids and plasma,

Atomic radiation, Atomic nuclei, Elementary particles, and the Universe.

Topical Prerequisites: Elementary differential and integral calculus. Elementary classical physics.
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PH243 Introductory Modern Physics

This course is designed to help undergraduate engineering majors understand concepts of modern physics. First,

relativity and quantum theory are taught to provide a framework for understanding the physics of atoms and

nuclei. The theory of the atom is then discussed with emphasis on quantum mechanical notions. The atomic nuclei

and elementary particles will also be examined.

PH251, PH252 Physics Laboratory I, II

This course provides basic theory and experimentation of analog-digital electronic circuits and devices for physics

majors. Analysis and design of electronic circuits, vacuum, high/low temperature devices, high voltage, low signal,

noise will be explored.

PH301 Quantum Mechanics I

This course serves as an introduction to the basic principles of quantum mechanics. Topics include the uncertainty

principle, the mathematical basis for quantum mechanics, the properties of operators, problems in 1-D and central

field, and orbital angular momentum and spin.

PH302 Quantum Mechanics II

This course introduces many aspects of real atoms. Topics include: Matrix formalism of Q.M., Addition rules of

angular momentum, Time independent and dependent perturbation theory, and Collisions.

Topical Prerequisites: Basic philosophy of quantum physics and eigenstates of the ideal hydrogen atom.

PH311 Thermal Physics

This course is intended to provide students in physics with the concepts and methods of the thermal properties of

systems consisting of many particles.

Topics include: Entropy, temperature, heat, thermodynamic principles, ensembles, ideal gas, and phase equilibrium.

Topical Prerequisites: College level physics, Elementary differential and integral calculus.

PH312 Statistical Physics

This course is designed to provide senior physics majors the basic physical concepts and methods appropriate for

the description of systems involving many particles such as the gas, liquid, solid and plasma states.

Topics include: Statistical Physics, Quantum Statistics, Elementary Kinetic Theory, Transport Theory, and

Irreversible Processes.

Topical Prerequisites: Random walk and binomial distribution, Probability distribution and statistical ensemble,

Temperature and entropy, Thermodynamics of ideal gases.

PH351 Physics Laboratory III

This course is intended to teach experimental techniques of modern physics to junior physics majors. Topics

include: Fine structure and the one-electron system, Field emission microscope, Measuring the speed of light, the

Zeeman effect, Radioactive decay, Electron spin resonance, Compton effect and X-ray fluorescence, Extinction of

beta and gamma rays, Frank-Hertz experiment, Interferometer.

Topical Prerequisite: Modern Physics

PH352 Physics Laboratory IV

This course is intended to teach experimental techniques of modern physics to junior physics majors. Topics include:

Atomic spectra of two-electron systems, Millikan experiment, Planck's constant (Photoelectric effect), Electron

diffraction, Faraday effect, Kirchhoff's law, Rutherford scattering, Alpha-spectroscopy, Coincidence of events.

Topical Prerequisite: Modern Physics.

PH361 Solid State Physics I

This course is intended to provide students with basic concepts of solid state physics.  Topics include: Crystal

structure and symmetry, Crystal binding, Lattice vibration, Electrons states, Energy bands, and semiconducting

properties.  More advanced topics are covered in the sequel to this course: Solid State Physics II.

Prerequisites: PH301 Quantum Mechanics I.

PH391 Optics

This course is designed to give junior and senior physics majors the basic understanding of modern optics,

providing them with the ability to study advanced subjects. Topics include: Waves, Propagation of light, Geometric
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optics, and Polarization.

Topical Prerequisites: Electromagnetism (College Physics Level), Fourier Transformations, Special Functions.

PH401 Atomic and Molecular Physics

Recent advances in atomic and molecular physics, such as optical cooling and trapping of atoms, Bose-Einstein

condensation, and femtosecond and attosecond physics, push forward physics frontier, as enlisted in recent Nobel

physics prizes. The Atomic and Molecular Physics course covers fundamental physics of atoms and molecules -

basic constituents of matter - in quantum mechanical perspectives for the understanding of various properties of

matter, such as the interaction with radiation. It is designed mainly for undergraduate students with quantum

mechanics background, but entering graduate students can take as well. Topics include hydrogen atoms, atoms with

more than one electron, emission and absorption of electromagnetic radiation by atoms, diatomic molecules,

polyatomic molecules, experimental techniques in atomic and molecular physics, modern developments in atomic

and molecular physics.

Topical Prerequisites: quantum mechanics PH301, PH302

PH402 Laser Optics

This course is designed to give junior and senior physics majors the basic understanding of modern optics,

providing them with an ability to study advanced subjects in optics and optoelectronics. Topics include:

Interference, Diffraction, Fourier optics, Coherence theory, Quantum nature of light, Contemporary optics (Lasers,

Holography, and Nonlinear Optics).

Topical Prerequisites: Electromagnetism (College Level Physics), Fourier Transformations, Special Functions.

PH413 Computational Physics

The main topic of this course is an introduction to the basic methods in computational physics and an overview

of the recent progress in scientific computing. Many examples from recent research in physics and related areas

including bio-informatics are introduced. Basic computational tools including the random numbers, differential

equations, spectral analysis, and matrix operations, are dealt with through relevant examples, and more advanced

topics, such as Monte Carlo simulations, molecular dynamics, and parallel computing will also be treated and

trained. The purpose of this course is to understand how to utilize this knowledge for research and teaching in

physics through studying various practical examples.

Topical Prerequisites: Programming language (any kinds)

PH421 Nonlinear Dynamics

Motions in Nature are basically nonlinear. In this course we learn the updated understanding of nonlinear dynamics

acquired in the past 30 years.

PH441 Introduction to Plasma Physics

This course is designed to help students build their ability to understand basic plasma concepts. Topics include

discharge processes and application of plasmas, motion of charged particles in electric and magnetic fields, plasmas

as fluids (magnetohydrodynamics), diffusion in weakly and fully ionized plasmas, waves in fluid plasmas, and

kinetic theory and nonlinear effects.

Topical Prerequisite: Electromagnetism

PH450 Nuclear and Elementary Particle Physics

This course serves to introduce the basic concepts of elementary particle physics. Topics includes quarks and

leptons as the basic building blocks of matter, phenomenology of the electroweak and strong interactions, the

standard model, physics beyond the standard model such as grand unification, super-symmetry and neutrino masses.

Topical Prerequisites: Quantum Mechanics I and II

PH451 Special Topics in Experimental Physics

This course introduces learning various experimental techniques and performing basic experiments for research.

More than ten professors in experimental physics will participate in this course. Two hours of lecture and three

hours of experimental instruction are provided each week. Topics include: Vacuum techniques and surface analysis

of thin film, High power laser and power amplification experiments, Semiconducting multilayered laser devices,

Fabrication and characterization of magnetic superlattice films, Magnetic resonance and nuclear magnetic resonance

measurements, Amorphous semiconducting thin film deposition techniques. Principles and applications of optical
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fibers, Generation and characterization of plasma, Remote sensing, High power pulsed laser and laser-plasma

interactions, Ultrasonics and magnetism, Crystal growth and X-ray diffraction, Raman spectroscopy, and Optical

property measurements of semiconductors.

Topical Prerequisites: Completion of 1st, 2nd, and 3rd year experimental physics courses.

PH462 Solid State Physics II

This course follows Solid State Physics I, and is intended to introduce students in physics, chemistry, electrical

engineering, and materials science to advanced topics in solid state physics.  Particular emphasis will be placed on

making strong connections between the basic laws of quantum mechanics, electromagnetism, and thermodynamics

and solid state phenomena.  Topics include: thermal and optical properties of solids, advanced band-structure

theory, ferroelectricity, magnetism, superconductivity, surface phenomena, and some applications.

Topical Prerequisites: one‐dimensional Schrödinger equation, the hydrogen atom, angular momentum operators,

Maxwell’s equations, Fermi‐Dirac and Einstein‐Bose distribution functions.

PH471 Theory of Relativity and Cosmology

This course is intended to provide an introduction to general theory of relativity and its application to cosmology.

Topics includes special relativity and flat spacetime, gravity as spacetime geometry, black holes and gravitational

radiation, Friedmann-Robertson-Walker Universe, physics of early universe such as nucleosynthesis, baryogenesis

and inflation.

Prerequisites: Modern Physics

PH481 Astrophysics

This course is designed to help students understand the astronomical phenomena in terms of basic physical

principles. Topics include the physical properties of interstellar medium, stellar structure and evolution, structure

and dynamical evolution of galaxies, and theories of cosmological evolution.

PH487 Lecture on current topics of physics research I

This course is intended to provide brief lectures on current topics of physics research and is designed for

undergraduate students in summer class. The lectures will be given by invited distinguished scholars. The

subtitle of the lectures will be announced at the beginning of the class. Up to 9 course credits may be obtained

by taking the course repetitively on different topics.

PH488 Lecture on current topics of physics research II

This course is intended to provide brief lectures on current topics of physics research and is designed for

undergraduate students in summer class. The lectures will be given by invited distinguished scholars. The

subtitle of the lectures will be announced at the beginning of the class. Up to 9 course credits may be obtained

by taking the course repetitively on different topics.

PH489 Special Topics in Physics

Up to 9 course credits may be obtained by taking the course repetitively on different topics.

PH490 B.S. Thesis Research

PH495 Individual Study

PH496 Seminar

Seminars are given by faculty members or outside experts on current research topics. The level of these talks is

intended for undergraduate students in physics.

PH503 Quantum Mechanics I

This course introduces the mathematical foundation of quantum mechanics to the first year physics graduate

students. Topics include: Hilbert space, Measurement theory, Theory of rotation and Angular momentum, Group

theory and application to quantum mechanics, Wigner Eckart theorem, Clebsch Gordon coefficients, Stationary

perturbation, Time dependent perturbation, Applications to atoms, molecules and solids.

Topical Prerequisites: One year of undergraduate Quantum Mechanics, Mathematical Physics, Mechanics,

Electromagnetism.
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PH504 Quantum Mechanics II

This course is designed to help the first year physics graduate students understand complicated phenomena of

scattering and to give an introduction to the second quantization and Dirac equation for future use in solid state

physics and particle physics. Topics include: Scattering, Nonrelativistic Second Quantization, Fermion Systems and

Boson Systems, Dirac Equation.

Prerequisites: PH503 Quantum Mechanics I.

PH505 Advanced Mechanics

This course is intended to provide its formulations as a springboard for the various branches of modern physics,

such as action-angle variables, Hamilton-Jacoby theory, principle of least action. Poisson brackets, and canonical

transformation.

Topical Prerequisites: Intermediate classical mechanics and electromagnetism, Calculus, Differential equations.

PH507 Advanced Electrodynamics I

This course provides graduate students in physics with an understanding of electricity and magnetism. Topics

include: Electrostatics, Magnetostatics, Maxwell's equations, Wave propagation, Wave guides, Radiating systems.

PH508 Advanced Electrodynamics II

This course gives students the knowledge of electromagnetic theory accessed in the first course to specific

problems, such as relativity, plasma physics, scattering, and moving charges. Topics include: MHD and Plasma

physics, Relativity, Collisions and scattering, Radiation by moving charges, and Mutipole fields.

Prerequisite: PH507

PH509 Statistical Mechanics

This course familiarizes graduate students with the concepts and methodologies of statistical mechanics in order for

them to be able to utilize skills in the studies of other subjects as well as further research in statistical mechanics.

Topics include: Kinetic theory, Ensembles, Classical and quantum statistics, Phase transitions.

PH601 Applied Physics Laboratory I

The main objective of the course is to give students laboratory experiences in condensed matter and plasma

physics that form a broad background. Each group of two or three students chooses five experimental themes for

a semester. After completion of three-week experimental work on each theme, students are required to submit a

report for assessment. The course offers a variety of themes on experimental techniques such as vacuum coating,

dielectric and magnetic measurements, NMR spectroscopy, X-ray diffraction, low temperature measurements,

photoemission and modulation spectroscopy, nonlinear dynamics measurements, ECR plasma generation and

Tokamak operation.

PH602 Applied Physics Laboratory II

The main objective of the course is to give students laboratory experience regarding experimental optics. Groups

of three or four students are assigned to projects chosen from various essential topics in optics. The course

offers good practice in Optical workshop, Multiple quantum well modulator, Laser beam quality evaluation,

Twyman-Green interferometer, Femtosecond Ti: Sapphire laser, All-fiber ring resonator, White light interferometer,

OTF (Optical Transfer Function), VCSEL and SBS phase conjugation.

PH611 Advanced Solid State Physics I

This course is intended to provide graduate students in physics, chemistry, electrical engineering, and materials

science with a graduate‐level understanding of topics in solid state physics. Topics include: Brillouin zone, Crystal

symmetry, Phonons, Electron energy band theory, Electron‐electron and electron‐phonon interactions, Electron

dynamics, and Transport properties.

Prerequisites: PH503 and PH504

PH612 Advanced Solid State Physics II

This course follows the course Advanced Solid State Physics I, and is intended to provide graduate students in

physics, chemistry, electrical engineering, and materials science with a graduate‐level understanding of advanced

topics in solid state physics. Topics include: Optical properties, Elementary excitations, Electron correlations,

Many body effects, Green’s functions, Density functional theory, Magnetism, Superconductivity, and Nonlinear

phenomena.

Prerequisites: PH503 and PH504.
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PH613 Semiconductor Physics

This course is designed to provide graduate students in physics, chemistry, electrical engineering, and materials

science with an ability to understand the scientific and technological backgrounds of semiconductors and related

devices. Topics include: electronic structure and optical properties of semiconducting materials, defects and

impurities, electron transport, electron/optical devices and device structures.

Topical Prerequisites: Schrödinger equation and Hamiltonian, crystal structure and lattices, Boltzman and Fermi‐
Dirac distributions, Bloch theorem.

Prerequisites: PH611 and PH612

PH614 Light Scattering Spectroscopy

This course is designed to give students in Physics, Chemistry, and Chemical Engineering a guide to the current

status of light scattering research activities in science and engineering applications. Topics include: Scattering

cross sections, Rayleigh, Brillouin and Raman Scattering, Instrumentation, Raman spectroscopy and Molecular

structure, Raman scattering from phonons, plasmons and magnons.

Topical Prerequisites: Quantum mechanics of time dependent perturbation theory, Statistical physics of fluctuations,

Correlation functions and phase transitions, Classical electrodynamics of radiation.

PH615 Introduction to Phase Transition

This course introduces both classical theories of phase transition and modern theories of critical phenomena so that

students can read most experimental and theoretical papers in the field. It will cover experimental examples of

Phase transition, Phase transition anomalies and critical exponents, Landau's classical theory, Critical phenomena

and fluctuations, Scaling law and universality, Renormalization group theory, Experimental measurements, Random

systems, and Impurity effects.

Topical Prerequisites: Thermodynamics, Statistical Physics

PH621 Advanced Wave Optics

This course is designed to convey basic and advanced ideas concerning wave optics including Interference and

diffraction theory, Temporal and spatial coherence, Fourier optics, Statistical optics, and the Theory of image

formation. Application of electromagnetic theory on thin film technology, Laser oscillator and crystal optics are

also dealt with.

Recommended Prerequisites: PH391 and PH392 (Optics I, II)

PH622 Geometrical Optics

This course is designed to teach general concepts on Gaussian optics, Seidel first order aberration theory, and

optical design method. Methods of optical testing are also reviewed.

Recommended Topical Prerequisites: Introductory of optics, Introductory on wave optics.

PH624 Quantum Optics

Laser resonator, Laser rate equations, Q-switching, Mode-locking, and Laser amplifiers are covered. Various

electro-optic modulators, Laser optic components, Laser applications are also discussed. Introductory quantum optics

is treated.

Recommended Topical Prerequisites: Electromagnetic theory, Optics, and Quantum mechanics.

PH625 Advanced Spectroscopy

This course is designed to examine basics and advanced ideas on using lasers for high resolution spectroscopy of

atoms and molecules. Topics include: Absorption and emission of light by atoms and molecules, Transition

probability and line profiles, Classical spectroscopic technique, Doppler-limited absorption and fluorescence

spectroscopy, laser Raman spectroscopy, High resolution sub-Doppler Laser spectroscopy, Time resolved

spectroscopy.

Recommended Topical Prerequisites: Introduction to laser physics, Quantum Mechanics, Optics

PH627 Fiber Optics

This course is designed to provide basic and advanced knowledge of Optical waveguides, Device physics, and

Application of optical fibers and Components to telecommunications and sensors. Topics include: Propagation mode

in fibers, Basic components, Interferometry, Fiber-optic sensors, Non-linear optics in fibers, Fiber lasers and

amplifiers.

Recommended Topical Prerequisites: Electromagnetism, Special Functions, Optics (College Level).
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PH641 Advanced Plasma Physics

Basic knowledge of plasma kinetic theory, electron and ion fluid equations, and MHD equations will be covered.

The Fokker-Planck equation will be derived and the properties of the Vlasov equation and Coulomb collision

operator will be studied. Fluid and MHD equations will be derived from the Fokker-Planck equation (and the

Maxwell's equations). The MHD property, drift-kinetic equation, gyrokinetic equation, and the quasi-linear RF

heating operator will be introduced.

PH642 Plasma Waves

Various plasma waves will be studied in detail. MHD waves, fluid waves, and kinetic waves will be compared in

unmagnetized and magnetized plasmas. Linear and non-linear Landau damping physics will be studied, together

with the Nyquist's method and Gardener's theorem. Drift waves, eta-i mode, trapped particle mode and other

waves of current interest will be discussed.

PH643 Applied Plasma Physics

This course is intended for graduate students in Physics and other Engineering Departments. This course will start

with six chapters of background information on plasma science relevant to industrial plasmas, followed by three

chapters on ion, electron, and plasma sources which are common to many industrial applications. We will cover

chapters on plasma processing of materials, and on plasma related applications and devices of industrial interest.

PH653 Advanced Quantum Mechanics I (Quantum Field Theory I)

This course is designed to introduce quantum theory of fields and its application to particle and condensed matter

physics. Topics includes Path integral quantization, Symmetry and symmetry breaking, Collective phenomena and

Condensed matter physics in field theory.

PH654 Advanced Quantum Mechanics II (Quantum Field Theory II)

This course is designed to introduce the relativistic theory of quantized fields and its application to the high

energy physics of elementary particles. Topics include the Theory of quantized gauge fields, Renormalization and

renormalization groups, Effective quantum field theory, Supersymmetric field theory.

PH692 Nonlinear Dynamics

This course is intended to introduce the basic principles and concept of nonlinear phenomena and dynamics.

Topics include 1-dim. map, Periodic doubling, Poincare map, Strange attractor, Lorenz attractor, Soliton turbulence.

PH711 Physics of Magnetism

This course introduces from the physics of macroscopic magnetic properties of magnetic materials to the

spintronics that handles individual spins quantum mechanically. Topics include the Origin of magnetism, Magnetic

domain, Magnetic anisotropy, Magnetoresistance and spin tunneling.

PH713 Physics of Superconductivity

Lectures will be given on the physical theories and applications of superconducting phenomena. The BCS theory,

Ginsberg‐Landau theory, Vortex theory in type II semiconductors, and the Theory of Josephson tunneling will be

discussed. The physical principles and fabrication methods of superconducting electronic devices will also be

discussed. Recent developments in the field of high‐Tc superconductors and their technological applications will

also be included.

PH716 Topics in Solid State Physics I

Recent developments in the fields of magnetism, metals, superconductivity, and ferroelectricity will be selected to

be introduced at a graduate level. Up to 15 course credits may be obtained by taking the course repetitively on

different topics.

PH717 Topics in Solid State Physics II

Recent developments in the fields of semiconductors, low‐dimensional quantum structures, crystal structure, crystal

growth, surface/interface phenomena, and theoretical solid state physics such as many‐body theory and group theory

will be selected to be introduced at a graduate level. Up to 15 course credits may be obtained by taking the

course repetitively on different topics.
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PH721 Nonlinear Optics

Light-matter interactions, especially nonlinear optical interactions and their applications are discussed. Nonlinear

susceptibility, Harmonic generation, Four-wave mixing, Raman scattering, Nonlinear propagation of light, Coherence

theory and Nonclassical light are topics of interest in this course.

PH724 Laser Plasma Interactions

This course is intended to introduce physics graduate students to current research topics in laser-plasma interactions

and provide them with concepts and methods to understand the physical processes in high power laser produced

plasma. Topics include: Inertial confinement fusion, EM wave propagation in plasmas, Absorption of laser light,

Atomic Physics in high-density plasmas, X-ray lasers, High harmonic generation.

Recommended Prerequisites by topic: Advanced Electrodynamics and Introduction to Plasma Physics

PH726 Semiconductor Optics

This course introduces optical processes occurring at semiconductor band edges, and their applications to various

opto‐electronic devices. Topics include: Band edge absorption, Non‐linear absorption, Semiconductor quantum

wells/dots, Semiconductor lasers , Photonic crystals and Photonic devices.

Prerequisite: Solid State Physics and Quantum Mechanics.

PH741 Topics in Plasma Physics

A detailed study of one or more selected aspects of plasma physics is intended in this course. Topics may

include plasma diagnostics, space plasma physics, and computational plasma physics. Up to 15 course credits may

be obtained by taking the course repetitively on different topics.

PH742 Plasma Confinement Theory

This course covers problems associated with magnetic confinement in fusion devices. Topics to be discussed

include Kinetic equations, Collision operators, Toroidal currents, Transport theories, Alpha particle behavior, and

Caucy's linear phenomena.

PH754 Advanced Particle Physics

This course is intended to deal with the research-related topics in particle physics and the exact course content

may vary from year to year. However, the main topics include the Standard model and related particle

phenomenology, Physics beyond the standard model, String theory and compactification, Nonperturbative aspects of

quantum field theory. Up to 15 course credits may be obtained by taking the course repetitively on different

topics.

PH757 Topics in Particle Physics

This course is intended to introduce the most recent research topics in particle physics. Some of the recent

topics include String duality, Supersymmetry breaking and the Phenomenology of superparticles, Extra dimension,

flavor and CP violations, Flux compactification in string theory. Up to 15 course credits may be obtained by

taking the course repetitively on different topics.

PH878 Advanced lecture on current topics of physics research I

This course is intended to provide brief lectures on current topics of physics research and is designed for graduate

students in summer class. The lectures will be given by invited distinguished scholars. The subtitle of the

lectures will be announced at the beginning of the class. Up to 9 course credits may be obtained by taking the

course repetitively on different topics.

PH879 Advanced lecture on current topics of physics research II

This course is intended to provide brief lectures on current topics of physics research and is designed for graduate

students in summer class. The lectures will be given by invited distinguished scholars. The subtitle of the

lectures will be announced at the beginning of the class.

PH880 Topics in Physics

This course is intended to introduce the recent research topics in physics.

PH960 M.S. Thesis
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PH965 Independent Study in M.S.

PH966 M.S. Seminar

PH980 Ph.D. Thesis

PH986 Ph.D. Seminar

PH990 Physics Colloquium

Colloquia are given by faculty members or outside experts on current research topics. The level of these talks is

intended for graduate students in physics.
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Depar tment of Mathematical Sciences
URL : http://mathsci.kaist.ac.kr/

Dept. Phone : +82-42-350-2702~4

1. Introduction

Mathematics is the study on numbers, spaces, sets and functions with the basic human mental abilities such as

classification, calculation, estimation and proof. It is used to abstract and quantify the natural phenomena, and

serves as the language of science, essential to understand the law of nature.

As human civilization develops and matures, the role of mathematics continues to increase in its use and

importance, not only in the development of the natural science and engineering but also in the study of

humanities, social studies, economics and related disciplines. In our current information society advanced

mathematics is essential in many areas such as communication, computer science, information security and finance.

The Department of Mathematical Sciences has two objectives, research and education. It does research on algebra,

analysis, geometry, probability, statistics, topology, bio-mathematics, computational mathematics, financial

mathematics, etc. It also emphasizes contribution to the society by producing leading experts in mathematical

sciences. To achieve the goal, the Department maintains the highest level of education and research, expands

interdisciplinary studies with science, engineering and business administration, and stimulates interaction with other

universities, research institutes and industry to induce synergy effects. To contribute to the development of new

technology, the Department encourages students to pursue a minor or double major so that they can be ready for

future cooperation with experts from other fields. The Department wishes, by establishing close ties between

energetic faculty and creative students, to lead 21st century mathematics of Korea with an effective transfer of

mathematical knowledge from faculty to students.

Recently the demand for KAIST graduates majoring mathematical sciences is increasing. Graduates with bachelor's

degree find various career paths, those with master's degree go mostly into research institutes or areas related to

finance, computer science and information, and those with Ph. D. take positions in universities, research institutes

and industry.

❐ Undergraduate Program

In the undergraduate program, students take various courses chosen from a variety of courses offered by the

Department, according to their interests and career plan, to learn a broad foundation of mathematical knowledge.

Every student has an academic advisor who helps in planning coursework, and one can do an individual study to

build research experience under the direction of a professor specializing on the subject of one's choice.

The graduates of the Department of Mathematical Sciences find diverse career paths. Some go on to graduate

schools to study and research more mathematics, some take the advantage of applicability of mathematics and

enter graduate schools in other fields such as physics, biology, engineering, computer science, finance, business

administration and economics, and others begin a career in industry related to communication, information security,

computers, securities, insurance, finance and banking.
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❐  Graduate Program

In the master's program, students go through advanced level mathematical training in preparation to use

mathematics after graduation, or they concentrate on the fundamental mathematics required for more advanced

study in the doctoral program. Currently about half of the students in the master's program continue to study

mathematics in the doctoral program, while the rest play an active role in industry or government research

institutes.

Students learn basics to be experts in mathematical sciences and make plan for coursework or research according

to their own interests. They have opportunities to experience other areas through the various extracurricular

activities such as colloquia and exchange programs with foreign universities.

The Department encourages interdisciplinary research with other academic fields. In the master's program there are

many students who have not majored in mathematical sciences for bachelor's degree. In fact, students with various

backgrounds make valuable and creative research environments.

In the doctoral program, students study more advanced mathematics and produce their own new research results.

They are well-trained to be competent mathematicians or researchers in industry and government research institutes.

Until now, about 70% of Ph.D. produced in the Department have become professors of mathematics, computer

science, or related fields, while the rest have been employed in government research institutes or industry.

❐ Research Areas

➣ Analysis and Applied Mathematics

In this area, real analysis, harmonic analysis, complex variables, ordinary differential equations, partial differential

equations, integral equations, operator theory and all analytical problems originating from applied science are

studied. Applications of the research results are employed to solve concrete problems that arise in natural science,

engineering, and financial mathematics. Computerized tomography(CT) using the Radon transform and image

processing using the wavelets are conspicuous applications of analysis.

➣ Topology

Here, the structures and the properties of manifolds are studied using algebraic, geometric, and combinatorial

methods. Active research areas include (i) knots, links, braids, and 3-manifolds (ii) the geometric structures on

low-dimensional manifolds including hyperbolic and discrete group theory (iii) 4-manifolds through Seiberg-Witten

theory, symplectic and contact structures, and (iv) symmetries of manifolds in terms of group actions on

differential manifolds, algebraic varieties, and semi-algebraic sets. In addition applications are effectively being

made to computer graphics and non-commutative cryptography, in which braid groups are used.

➣ Algebra and Number Theory

Work in these areas often involves theoretical problems in algebraic number theory and algebraic geometry, class

field theory, modular forms, and representations. Applicable problems in cryptography, coding theory and game

theory are also studied using methods in algebraic geometry, number theory and linear algebra.

➣ Geometry

Using differential manifold theory and Riemannian manifolds, those working in geometry study such topics as

curvature pinching problems, curvature and group actions, closed geodesics, finiteness theorems, comparison

theorems, geometric structure and isometric immersions, harmonic maps and non-linear problems.
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➣ Computational Mathematics and Scientific Computing

Computational mathematics involves the study of methods of expressing complex phenomena as mathematical

models and discovering techniques of numerically solving the models. Research is also directed towards theoretical

studies based on the analysis and developments of new techniques applicable to science and engineering.

➣ Combinatorics

Combinatorics is an area of mathematics that studies mathematical objects having discrete or combinatorial

structures. It involves combinatorial problems from various fields of mathematics and allows for the development

of theories about diverse combinatorial objects. Emphasis is put on enumerative combinatorics, graph theory,

algebraic combinatorics and combinatorial/discrete geometry.

➣ Information Mathematics

Topics studied in this field include Shannon's information theory, computation theory, complexity theory, Hoffman

code, entropy, data compression, error correcting codes, cryptography, and information security.

➣ Financial Mathematics

The area of financial mathematics involves the study and design of mathematical models of financial derivatives

and markets using stochastic integral equations or stochastic differential equations. Real data from the markets are

used to test mathematical models and the techniques to predict the market movements are studied.

➣ Probability and Statistics

In probability, random phenomena in nature and society are studied rigorously in terms of measure theory.

Research emphasis is on stochastic process, martingale, Markov chain, stochastic differential equations, queueing

theory for the analysis of telecommunication systems, stochastic control theory and optimization. In statistics,

emphasis is on multivariate statistical analysis, data analysis, learning theory, neural network models, graphic

models, time series analysis, Bayesian analysis, parameter estimation, hypothesis verification, regression analysis,

etc.

2. Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English
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◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions among

3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits (including at least two courses among MAS109, MAS201 and

MAS202)

※ Students with a double major take 3 credits or above including at least one course between

MAS201 and MAS202

D. Major Course Requirements : At least 40 credits.

◦ Must include 4 courses selected from the following courses:

Linear Algebra (3), Analysis I (4), Modern Algebra I (4), Introduction to Differential Geometry (4),

Topology (4), Complex Variables (3), Probability and Statistics (3)

◦ A maximum of 12 credits may be taken in major courses from other departments.

(In the event that major courses and double-major/minor courses overlap, up to 9 credits can be applied

to both courses of study.)

◦ Certificates (Optional)

- If at least four courses on the list below are completed, `Certificate in Financial Mathematics' is

written in the transcript:

Mathematical Statistics, Introduction to Numerical Analysis, Introduction to Financial Mathematics,

Lebesgue Integral Theory, Financial Mathematics and Stochastic Models, Computer Simulations in Financial

Mathematics

- If at least four courses on the list below are completed, `Certificate in Applied Mathematics' is written

in the transcript:

Applied Mathematics and Modeling, Elementary Probability Theory, Mathematical Statistics, Introduction

to Numerical Analysis, Optimization Theory, Introduction to Partial Differential Equations
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- If at least four courses on the list below are completed, `Certificate in Information Mathematics' is

written in the transcript:

Discrete Mathematics, Modern Algebra II, Mathematical Statistics, Information Mathematics, Introduction

to Cryptography

- If Certificate requirements are met for more than one, then only one Certificate of the student's choice

is written in the transcript.

E. Research Courses: At least 3 credits including 3 credit hours of graduation research

※ Students having a double major are exempt.

F. Elective Courses :

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March

1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28,

2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ A student who is pursuing a major in another department may complete 40 credits including mandatory

major courses

※ A minor may be completed by a student with a major in another department by earning at least 18 credits

among the courses offered by the Department.

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❐ Master's Programs

1) Thesis Master's Degree

General Course
Major Course

Research Total
Mandatory Elective

3 0 21 12 36

A. Graduation Credits: at least 36 credits

B. Mandatory General Course : 3 credits and 1AU

◦ One course (3 credits) from CC500, CC510, CC511, CC513, CC530, CC532

◦ CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

◦ CC020 Ethics and Safety I(1AU)

C. Major Course Requirements (Elective): at least 21 credits

Must include 4 courses selected from the following 8 courses:

Algebra I, Differential Geometry I, Algebraic Topology I, Real Analysis, Complex Function Theory,

Probability Theory, Advanced Statistics, Numerical Analysis

D. Research Course Requirements: at most 12 credits, including 1 credit for MAS966 seminar and 1 credit for

MAS967 `How to Teach Mathematics I. (M.S.)'. Foreign students are exempt from MAS967

requirement.
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2) Coursework Master's Degree

General Course
Major Course

Research Total
Mandatory Elective

3 0 30 3 36

A. Graduation Credits: at least 36 credits

B. Mandatory General Course : at least 3 credits and 1AU

◦ One course (3 credits) from CC500, CC510, CC511, CC513, CC530, CC532

◦ CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

◦ CC020 Ethics and Safety I(1AU)

C. Major Course Requirements (Elective): at least 30 credits

Must include 4 courses selected from the following 8 courses:

Algebra I, Differential Geometry I, Algebraic Topology I, Real Analysis, Complex Function Theory,

Probability Theory, Advanced Statistics, Numerical Analysis

D. Research Course Requirements: at most 3 credits, including 1 credit for MAS966 seminar and 1 credit

for MAS967 `How to Teach Mathematics I (M.S.)'. Foreign students are exempt from MAS967

requirement.

❐ Doctoral Program

General Course
Major Course

Research Total
Mandatory Elective

3 0 33 30 66

A. Graduation Credits: at least 66 credits

B. Mandatory general Course : 3 credits (those students who completed the required common courses in the

master's program do not need to repeat them)

◦ One course (3 credits) from CC500, CC510, CC511, CC513, CC530, CC532

◦ CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

◦ CC020 Ethics and Safety I(1AU) (If having taken "CC020 Ethics and Safety I" in Master's Program, it

is not necessary to take it again.)

C. Major Course Requirements (Elective): at least 33 credits

Must include 4 courses selected from the following 8 courses:

Algebra I, Differential Geometry I, Algebraic Topology I, Real Analysis, Complex Function Theory,

Probability Theory, Advanced Statistics, Numerical Analysis

D. Research Course Requirements: at least 30 credits, including 2 credits for MAS986 seminar and 1 credit for

MAS987 `How to Teach Mathematics I.(Ph.D.)'. Foreign students are exempt from MAS967 requirement.

- Students who have taken MAS967 in the master's program may omit it in the Ph.D. program.

※ Credits(for general courses and major courses) earned in the master's program can be included in the

doctoral program.

※ If course A can be replaced by course B, then only one of A and B should be taken.

❐ Inter im Accommodations

A. Undergraduate Course

◦ These requirements apply to all students of Department of Mathematical Sciences from 2007 academic

year. Those who are students of Division of Mathematics or Division of Applied Mathematics before

2006 may choose to follow the then requirements.
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◦ Those who are students of Division of Applied Mathematics in December 2006 and are graduating by

February 2008 may have `Certificate in Applied Mathematics' written on their transcript.

◦ If more than one mutually replaceable courses of Mathematical Sciences are taken before 2006, then

only one of them is counted in major course requirements and the rest are counted as elective courses.

◦ Students entering during the 2001 academic year or later must fulfill the research course requirement by

taking graduation, seminar, or individual research. Those entering during the 2000 academic year or

earlier may substitute credits from major courses for the research course requirement.

◦ Certain courses existing prior to the 2007 academic year may be substituted for courses in the current

curriculum as described below:

AM320 → MAS364

AM222 → CS202

AM451 → IE332

AM453 → EE321

AM455 → MAS455

◦ Certain courses existing prior to the 1999 academic year may be substituted for courses in the current

curriculum as described below:

MA201 Applied Mathematics I → MAS201 Differential Equations and Applications

MA202 Applied Mathematics II → MAS202 Applied Mathematical Analysis

MA241 Advanced Calculus I → MAS241 Analysis I

MA242 Advanced Calculus II → MAS242 Analysis II

MA441 Real Analysis I → MAS441 Lebesgue Integral Theory

◦ MA240 Differential Equations may be substituted for MAS201 Differential Equations and Applications

for those students who entered school prior to the 1999 academic year.

B. Master's and Doctoral Programs

◦ Graduation credit reduction (from 72 credits to 66 credits in the doctoral program) applies to those who

entered the program in 2009 or thereafter.

◦ These requirements apply to all students of Department of Mathematical Sciences from 2007 academic

year. Those who are students of Division of Mathematics or Division of Applied Mathematics before

2006 may choose to follow the then requirements.

◦ Those who are PhD students of Division of Mathematics in December 2006 and have earned 2 credits

for MA966 may omit MA986.

※ Request for other changes and accommodations must be approved by the department.
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3. Curr iculum

❐ Undergraduate Course

Classification Subject No. Subject Name
Lecture:Lab.:Credit

(Homework)
Semester Remark

Mandatory Basic
Courses

MAS101 Calculus I 3:1:3(6) *MA101

MAS103 Honor Calculus I 3:1:3(6) *MA102

MAS102 Calculus II 3:1:3(6) *MA103

MAS104 Honor Calculus II 3:1:3(6) *MA104

Elective
Basic

Courses

MAS109 Introduction to Linear Algebra 3:1:3(6) *MA111

MAS201 Differential Equations and Applications 3:1:3(6) *MA201

MAS202 Applied Mathematical Analysis 3:1:3(6) *MA202

Elective
Major

Courses

MAS210 Introduction to Number Theory 3:0:3(6) *MA210

MAS212 Linear Algebra 3:0:3(6)
*MA212,
*AM220

MAS241 Analysis I 3:2:4(6)
*MA241
*AM241

MAS242 Analysis II 3:2:4(6)
*MA242
*AM242

MAS250 Probability and Statistics 3:1:3(6)
*MA250
*AM250

MAS260 Applied Mathematics and Modeling 3:2:3(6) *AM210

MAS261
Computational Geometry and Computer
Graphics

3:0:3(6) *MA271

MAS270 Logic and Set Theory 3:0:3(6)
*MA270
*AM311

MAS275 Discrete Mathematics 3:0:3(6) *MA260

MAS311 Modern Algebra I 3:2:4(6) *MA311

MAS312 Modern Algebra II 3:0:3(6) *MA312

MAS321 Introduction to Differential Geometry 3:2:4(6) *MA321

MAS331 Topology 3:2:4(6) *MA331

MAS341 Complex Variables 3:0:3(6)
*MA341
*AM343

MAS343
Ordinary Differential Equations and
Dynamical systems

3:0:3(6) *AM331

MAS350 Elementary Probability Theory 3:0:3(6)
*MA450
*AM350

MAS355 Mathematical Statistics 3:0:3(6)
*MA455
*AM360

MAS364 Matrix Computation and Application 3:2:4(6)
*MA465
*AM320

MAS365 Introduction to Numerical Analysis 3:2:4(6)
*MA365
*AM321

MAS370 Information Mathematics 3:0:3(6) *MA370

MAS371 Introduction to Financial Mathematics 3:1:3(6) *AM465

MAS374 Optimization Theory 3:0:3(6) *AM347

MAS410 Introduction to Cryptography 3:0:3(6) *MA411

MAS411 Introduction to Algebraic Geometry 3:0:3(6)

MAS420 Analysis on Manifolds 3:0:3(6)
*MA420
*AM441

MAS430 Combinatorial Topology 3:0:3(6) *MA430

※ Course of 400 and 500 level can be taken by students in either undergraduate or master's program

* These courses are replaceable with the one in the second column of the corresponding row.



| 98 |  2009~2010 General Bulletin

❐ Undergraduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:Credit
(Homework)

Semester Remark

Elective
Major

Courses

MAS435 Matrix Groups 3:0:3(6) *MA470

MAS440
Introduction to Partial Differential
Equations

3:0:3(6) *MA440 *AM432

MAS441 Lebesgue Integral Theory 3:0:3(6) *MA441 *AM445

MAS442 Fourier Analysis and Applications 3:2:3(6) *AM442

MAS455 Linear Models 3:0:3(6) *AM461

MAS456 Statistical Methods with Computer 2:3:3(6) *AM462

MAS457
Random Process and Signal
Processing

3:0:3(6) *AM452

MAS458
Theory and Application of
Transforms

3:0:3(6) *AM448

MAS464 Mathematical Mechanics 3:0:3(6) *AM434

MAS470 Mathematical Modeling 3:2:3(6) *AM470

MAS471
Financial Mathematics and
Stochastic Models

3:0:3(6)

MAS472
Computer Simulations in
Financial Mathematics

3:0:3(6) *MA471

MAS475 Combinatorial Theory 3:0:3(6) *MA460

MAS476 Game Theory 3:0:3(6)

MAS477 Introduction to Graph Theory 3:0:3(6)

MAS480 Topics in Mathematics 3:0:3(6) *MA480 *AM480

MAS481 Topics in Mathematics I 1:0:1

MAS482 Topics in Mathematics II 2:0:2

Research

MAS490 Research in Mathematics 0:6:3 Spring, Fall *MA490 *AM490

MAS495 Individual Study 0:6:1 Spring, Fall *MA495 *AM495

MAS496 Mathematics Seminar 1:0:1 Spring, Fall *MA496 *AM496

※ Course of 400 and 500 level can be taken by students in either undergraduate or master's program

* These courses are replaceable with the one in the second column of the corresponding row.
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❐ Graduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.
:Credit

(Homework)
Semester Remark

Mandatory
General Courses

CC500 Scientific Writing 3:0:3 (4) Spring, Fall

CC510 Introduction to Computer Application 2:3:3 (10) Spring, Fall

CC511 Probability and Statistics 2:3:3 (6) Spring, Fall

CC513
Engineering Economy and Cost
Analysis

3:0:3 (6) Spring, Fall

CC530
Entrepreneurship and Business
Strategies

3:0:3 (6) Spring, Fall

Elective
Courses

MAS501 Analysis for Engineers 3:0:3(6) *AM501

MAS502 Functional Analysis for Engineers 3:0:3(6) *AM502

MAS503 Algebra for Engineers 3:0:3(6) *MA500

MAS504 Applied Matrix Computation 3:0:3(6) *AM504

MAS510 Number Theory 3:0:3(6) *MA510

MAS511 Algebra I 3:0:3(6) *MA511

MAS512 Algebra II 3:0:3(6) *MA512

MAS520 Differential Geometry 3:0:3(6) *MA520

MAS530 Differential Topology 3:0:3(6) *MA530

MAS531 Algebraic Topology I 3:0:3(6) *MA531

MAS532 Algebraic Topology II 3:0:3(6) *MA532

MAS540 Real Analysis 3:0:3(6) *MA540 *AM541

MAS541 Complex Function Theory 3:0:3(6) *MA541 *AM542

MAS546 Wavelets and Applications 3:0:3(6) *AM546

MAS547 Approximation Theory 3:0:3(6) *MA567 *AM547

MAS548 Symbolic Dynamics 3:0:3(6) *MA568

MAS550 Probability Theory 3:0:3(6) *MA650 *AM550

MAS552 Queueing Theory with Applications 3:0:3(6) *AM552

MAS555 Advanced Statistics 3:0:3(6) *AM560

MAS556 Time Series Analysis 3:0:3(6)

MAS557
Theory and Application of Machine
Learning

3:0:3(6) *AM521

MAS560 Methods of Applied Mathematics 3:0:3(6) *AM511

MAS565 Numerical Analysis 3:0:3(6) *MA565 *AM520

MAS571
Stochastic Methods in Financial
Mathematics

3:0:3(6) *MA569

MAS575 Combinatorics 3:0:3(6) *MA513

MAS580
Recent Progress in Applied
Mathematics

2:0:2(6) *AM580

MAS581 Topics in Mathematics I 1:0:1

MAS582 Topics in Mathematics II 2:0:2

MAS583 Topics in Mathematics 3:0:3

MAS611 Algebraic Geometry I 3:0:3(6) *MA611

MAS612 Algebraic Geometry II 3:0:3(6) *MA612

MAS613 Lie Algebra 3:0:3(6) *MA613

MAS620 Lie Groups 3:0:3(6) *MA620

MAS621 Riemannian Geometry 3:0:3(6) *MA621

MAS622 Symplectic Geometry 3:0:3(6)

MAS623 Complex Geometry 3:0:3(6)

MAS630 Geometric Topology 3:0:3(6) *MA630

MAS631 Homotopy Theory 3:0:3(6) *MA631

MAS640 Harmonic Analysis 3:0:3(6) *MA640 *AM643

※ Course of 400 and 500 level can be taken by students in either undergraduate or master's program

* These courses are replaceable with the one in the second column of the corresponding row.
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Classification Subject No. Subject Name
Lecture:Lab

.:Credit
(Homework)

Semester Remark

Elective
Courses

MAS641 Functional Analysis 3:0:3(6) *MA641 *AM641

MAS642 Generalized Functions 3:0:3(6) *MA643 *AM644

MAS645 Partial Differential Equations 3:0:3(6) *MA743 *AM530

MAS646 Nonlinear Differential Equations 3:0:3(6) *MA744

MAS647 Ordinary Differential Equations 3:0:3(6) *MA745

MAS650 Stochastic Differential Equations 3:0:3(6) *AM650

MAS651 Stochastic Processes 3:0:3(6) *MA750 *AM551

MAS655 Graphic Models in Statistics 3:0:3(6) *AM662

MAS656 Multivariate Statistical Analysis 3:0:3(6) *AM664

MAS657
Computational Models of Neural
Networks

3:0:3(6) *AM621

MAS660 Numerical Fluid Mechanics 3:0:3(6)
*AM670
*MAE613

MAS661 Mathematical Fluid Mechanics 3:0:3(6)
*AM531
*MAE510

MAS665
Numerical Partial Differential
Equations

3:0:3(6) *MA665 *AM620

MAS667 High Speed Computation 3:0:3(6) *AM675

MAS671
Computational Methods in Financial
Mathematics

3:0:3(6)

MAS710 Representation Theory 3:0:3(6) *MA710

MAS711 Cryptology and Coding Theory 3:0:3(6) *MA711

MAS712 Algebraic Number Theory 3:0:3(6) *MA712

MAS730 Knot Theory 3:0:3(6) *MA730

MAS731 Transformation Group Theory 3:0:3(6) *MA731

MAS740 Ergodic Theory 3:0:3(6) *MA740

MAS760 Mathematical Methods for Mechanics 3:0:3(6) *AM730

MAS765 Finite Element Method 3:0:3(6) *MA765

MAS771
Statistical Methods in Financial
Mathematics

3:0:3(6)

MAS880 Topics in Mathematics 3:0:3(6) *MA880 *AM801

MAS881 Topics in Mathematics (Ph.D.) 1:0:1

MAS882 Topics in Mathematics (Ph.D.) 2:0:2

Research

MAS960 M.S. Thesis Spring, Fall *MA960 *AM960

MAS965 Independent Study in M.S. Spring, Fall *MA965 *AM965

MAS966 M.S. Seminar 1:0:1 Spring, Fall *MA966 *AM966

MAS967 How to teach mathematics I (M.S.) 1:0:1 Spring, Fall

MAS968 How to teach mathematics II (M.S.) 1:0:1 Spring, Fall

MAS980 Ph.D. Thesis Spring, Fall *MA980 *AM980

MAS986 Ph.D. Seminar 1:0:1 Spring, Fall *MA986 *AM986

MAS987 How to teach mathematics I (Ph.D.) 1:0:1

MAS988 How to teach mathematics II (Ph.D.) 1:0:1

※ Course of 400 and 500 level can be taken by students in either undergraduate or master's program.

* These courses are replaceable with the one in the second column of the corresponding row.
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4. Undergraduate Program

MAS101 Calculus I

This course deals with differentiation and integration of one variable real-valued functions, emphasizing basic

concepts and applications. The topics are: differentiation and integration of trigonometric functions, logarithmic

functions, hyperbolic functions and their inverse functions, improper integral and its convergence tests, polar

coordinates, infinite series and their convergence tests, Taylor series, and power series.

MAS102 Calculus II

This course deals with differentiation and integration of multivariable real-valued functions, emphasizing basic

concepts and applications. The topics are: vector space, inner products, cross products, matrices, determinants,

cylindrical coordinates, spherical coordinates, quadratic surfaces, limits and continuity of multivariable vector-valued

functions, differentiability of multivariable functions, partial derivatives, directional derivatives, tangent planes,

multiple integrals, vector fields and their divergence and curl, line integrals, surface integrals, Green's theorem,

Stokes' theorem, divergence theorem, and conservative vector fields.

MAS103 Honor Calculus I

This course deals with the same topics introduced in MAS101 Calculus I with more rigor.

MAS104 Honor Calculus II

This course deals with the same topics introduced in MAS102 Calculus II with more rigor.

MAS105 College Mathematics

Designed for students who are not ready for Calculus I (MAS101), this course deals with

differentiation and integration of one variable real-valued functions, emphasizing basic concepts

and applications. Students who have taken this course are allowed to register for MAS101Z.

MAS109 Introduction to Linear Algebra

This course introduces basics of linear algebra. The topics include matrices, determinants, characteristic equations,

eigenvalues, eigenvectors, inner product spaces, orthogonalization, diagonalization of square matrices and quadratic

forms.

MAS201 Differential Equations and Applications

This course introduces the basics of differential equations. The topics include ordinary linear differential equations,

Laplace transform, systems of differential equations and some partial differential equations.

MAS202 Applied Mathematical Analysis

This course introduces Fourier series, Fourier transform, differentiation and integration of complex variable

functions, power series for complex variable functions, and residue theorem.

MAS210 Introduction to Number Theory

This course introduces basic number theory. Topics include congruence equations, arithmetic functions, residues,

quadratic residues, continued fractions, algebraic properties of quadratic fields, the prime number theorem,

diophantine approximation, diophantine equation, and applications to cryptography.

MAS212 Linear Algebra

This course gives students the opportunity to manipulate the concepts of linear algebra and to develop an intuitive

understanding of their geometric meanings. Topics include unitary and hermitian mappings, eigenvalues and

eigenvectors, spectral decomposition, triangulation and the Jordan normal form, and multilinear algebra.

MAS241 Analysis I

This course provides sophomores in mathematics with a thorough background in mathematical analysis. Topics

include real number system, sequences, open sets, closed sets, connected sets, compact sets, limits and continuity

of functions, differentiation, differentiation of multivariable functions, the mean value theorem, the intermediate

value theorem, Riemann integration, sequences and series of functions.
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MAS242 Analysis II

This course equips sophomores in mathematics with a further background in mathematical analysis. Topics include

series of functions, uniform continuity, double series, uniform convergence, differentiation of sequences and series

of functions, integration of sequences and series of functions, special functions, Hilbert space, Fourier series,

orthogonality, completeness, transformations, the inverse function theorem, the implicit function theorem, vector

analysis, multiple integration, line integration, and some basic concepts of differentiable manifolds.

MAS250 Probability and Statistics

This is an introduction to probability theory. Topics include independence of events and random variables, various

probability distributions, expectation, conditional expectation, the law of large numbers, the central limit theorem,

tests of hypothesis, the analysis of variance, and regression.

MAS260 Applied Mathematics and Modeling

This course introduces problem-oriented mathematics with case studies for real world problems.

MAS261 Computational Geometry and Computer Graphics

This course introduces mathematical methods and theories to describe curves and surfaces in space, and deals with

applications to computer-aided design and computer graphics.

MAS270 Logic and Set Theory

This course introduces basic concepts of mathematical logic, the history of set theory, sets, classes, functions,

relations, partially ordered sets, the axiom of choice, numbers, infinite sets, cardinal numbers, ordinal numbers, the

syntax, deduction theorem, completeness, Go"del's incompleteness, and similar topics.

MAS275 Discrete Mathematics

This course introduces discrete objects, such as permutations, combinations, networks, and graphs. Topics include

enumeration, partially ordered sets, generating functions, graphs, trees, and algorithms.

MAS311 Modern Algebra I

This course gives an introduction of modern and abstract algebra to mathematics majors. Topics include the

elementary theory of groups, binary operations, groups and subgroups, permutation groups, cosets and Lagrange's

theorem, homomorphism and factor groups, and Sylow theory: an advanced topic in group theory. It also considers

the elementary theory and definitions of rings and fields, integral domains, Fermat's and Euler's theorems, the

field of quotients, rings of polynomials, homomorphisms and factor rings, and the basic theory of ideals.

MAS312 Modern Algebra II

This course is a continuation of MAS311 and deals with more advanced topics, such as Sylow theory, field

extensions, Galois theory, and some basic notions of module theory.

MAS321 Introduction to Differential Geometry

This course is an introduction to the differential geometry of curves and surfaces in 3-dimensional space. Topics

include local theory of curves, Gauss maps and the curvature of surfaces, intrinsic geometry, and the global

geometry of surfaces.

MAS331 Topology

This course studies basic general topological properties and concepts, including topologies, open sets, closed sets,

compactness and connectedness, separation axioms for Hausdorff spaces, regular spaces and normal spaces, and

countability. Basic properties of metric spaces and various metrization theorems are studied as well.

MAS341 Complex Variables

This rigorous treatment of the functions of a complex variable is a continuation of MAS202 Applied Mathematical

Analysis. Topics include analytic functions, Cauchy's theorem, the maximum modules theorem, residue and poles,

the residue theorem, the open mapping theorem, conformal mappings and applications, the Riemann mapping

theorem, Schwartz-Christoffel transform, Poisson integral formula, and harmonic functions.

MAS343 Ordinary Differential Equations and Dynamical systems

We study solutions to various ordinary differential equations and geometric properties. Topics include the

Poincare-Bendixon theorem, modelling, dynamical systems, and applications.
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MAS350 Elementary Probability Theory

This course covers basic concepts and applications in probability theory. Topics include conditional probability and

independence, expectation, various random variables and distributions, the law of large numbers, the central limit

theorem, martingale theory, the Poisson process, Markov chains, Brownian motion, and stationary random

processes. The course also includes inverse transform methods and rejection methods for simulation.

MAS355 Mathematical Statistics

This course covers basic theories for statistical methodologies and applications to engineering and applied sciences.

Topics include basic theories of probability, random variables, probability distributions and their inter-relationship,

average and variance, variable transformations, sampling distributions, estimation and hypothesis testing, the law of

large numbers, two-dimensional distributions, decision making, linear models, and nonparametric methods.

MAS364 Matrix Computation and Application

Coming from the application of linear algebra, this course introduces the classification of matrices, according to

their properties, together with the theory of matrix computations and computational algorithms.

MAS365 Introduction to Numerical Analysis

This course discusses some of the central problems that arise in applications of mathematics and the development

of constructive methods for the numerical solution of the problems. It also provides elementary numerical tools for

scientific computation. Topics include computing error analysis, algorithms, Gaussian elimination, Cholesky

decomposition, error bounds, ill-conditioned problem, eigenvalues, Jacobi rotation and eigenvalue estimates, the

power method, solution of nonlinear equations, the OR algorithm, interpolation, numerical integrations, and how to

solve differential equations.

MAS370 Information Mathematics

This course introduces Shannon's information theory, computation theory, complexity theory, Hoffman code,

entropy, data compression, error correcting codes, cryptography, and information security.

MAS371 Introduction to Financial Mathematics

We introduce stochastic methods that are useful for financial markets. The concepts of financial terms will be

explained and stochastic methods on how the financial market products are priced will also be introduced. Through

this course, students are expected to learn how probability, statistics, and applied mathematics are used in financial

markets.

MAS374 Optimization Theory

This is a mathematical introduction to optimization and game theory. Topics include convex sets, convex functions,

separation theorem, Karush-Kuhn-Tucker theorem, Brouwer fixed point theorem, Ky-Fan inequality, and Nash

equilibrium.

MAS410 Introduction to Cryptography

This course introduces classical cryptosystems, symmetric cryptosystems, DES, AES, public key cryptosystems,

digital signature, communication protocols, and information theory.

MAS411 Introduction to Algebraic Geometry

This course introduces basic concepts in algebraic geometry and related theorems for example, Bezout's theorem,

Riemann-Roch theorem, and one to one correspondence theorem between projective varieties and radical ideals.

Various computational problems in projective algebraic geometry using computer algebra system, e.g. Macaulay 2

or Singular are also treated.

MAS420 Analysis on Manifolds

This course covers the elementary theory of functions of several variables and introduces basic concepts of

differentiable manifolds and differential forms. It considers elementary concepts in differential geometry such as

manifolds, curvature and geodesics. The exterior derivative and integrals of differential forms are defined on

Euclidean spaces and generalized to differentiable manifolds. The course includes applications to surface theory.
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MAS430 Combinatorial Topology

This course introduces some basic algebraic topological concepts using combinatorial methods according to

triangulations. Topics include simplicial complexes and triangulations of spaces, homotopy and fundamental groups,

classification of surfaces, covering spaces, simplicial homology of surfaces, and the Euler-Poincare formula.

MAS435 Matrix Groups

This course provides an introduction to basic Lie group theory at the concrete level of matrix groups. Topics

include general linear groups and subgroups, Lie algebras, exponentials and logarithms, maximal tori, Spin groups,

and the Weyl group.

MAS440 Introduction to Partial Differential Equations

This course introduces solutions and properties of first and second order linear partial differential equations, as

well as solutions of first order nonlinear partial differential equations. Laplace equations, heat equations, wave

equations, and methods for boundary value problems are introduced.

MAS441 Lebesgue Integral Theory

Topics include the construction of measures on Euclidean spaces and abstract sets, the definition of Lebesgue

integration, the monotone convergence theorem, Fatou's lemma, the Lebesgue dominated convergence theorem,

theory of linear operators on Banach space and Hilbert space, and applications.

MAS442 Fourier Analysis and Applications

Basic properties of Fourier series and Fourier transforms will be treated with applications to differential equations

and signal processing.

MAS455 Linear Models

This course covers methods of linear regression analysis, and major topics include simple linear regression

analysis, multiple regression analysis, goodness-of-fit test, model building and model selection methods, regression

analysis with incomplete data, and non-least-squares estimation.

MAS456 Statistical Methods with Computer

This course introduces data analysis methods using computer statistical program packages (Minitab, SAS, SPLUS,

etc), and the main goal of the course is to teach and train students for effective analysis methods over a variety

of data types and analysis purposes.

MAS457 Random Process and Signal Processing

This course introduces the fundamental methods of stochastic signal processing. It cover the topics of the

definition of random processes, second moment theory, special descriptions of random processes, linear transforms,

signal detection and estimation, and Gaussian processes.

MAS458 Theory and Application of Transforms

Transform theories for continuous and discrete signals are widely applied to many engineering problems. This

course covers the theories and applications of various types of transform methods. We cover topics such as

complex variables, contour integrals, Laplace transforms, Fourier transforms, and Z transforms.

MAS464 Mathematical Mechanics

We study mathematical models for fluids and solids. Basic concepts for viscosity, elasticity and constitutive

equations are introduced.

MAS470 Mathematical Modeling

We study mathematical modeling and mathematical analysis of various problems arising in industry. Diffusion,

coagulation, conduction, transport phenomena in polymers, stochastic process, bio-medical science, crystallization,

flow, heat transfer are dealt with.

MAS471 Financial Mathematics and Stochastic Models

Students learn how to price financial derivative securities in a mathematical framework. Risk-neutral measures

which are fundamental for the financial mathematics are introduced. The relevant probability theory is also

explained. We start with discrete-time binomial models and arrive at the continuous-time stochastic models

including the famous Black-Sholes PDE.
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MAS472 Computer Simulations in Financial Mathematics

This course introduces mathematical models for various financial derivatives. It also deals with computations and

their numerical solutions.

MAS475 Combinatorial Theory

This course introduces basic objects and theories of combinatorics, including permutations and combinations. It

proceeds to the study of integer partitions, set partitions, partially ordered sets, generating functions, and some

applications of combinatorics. No prerequisite is required, but some experience in discrete mathematics may be

useful.

MAS476 Game Theory

This course covers various mathematical games, strategic games, extensive games, Nash equilibrium, and repeated

games.

MAS477 Introduction to Graph Theory

This course is an introduction to some of the major topics of graph theory. They include graph connectivity,

matchings, planar graphs, graph coloring, and nowhere-zero flows. The following theorems will be proved in this

course: Kuratowski's thoerem on planar graphs, Tutte-Berge formula on matchings, and Menger's theorem.

MAS480 Topics in Mathematics

This course presents some topics which are not incorporated into regular courses. Selected topics in current trends

in mathematics will be treated.

MAS481 Topics in Mathematics I

This course presents some topics which are not incorporated into regular courses. Selected topics in current trends

in mathematics will be treated.

MAS482 Topics in Mathematics II

This course presents some topics which are not incorporated into regular courses. Selected topics in current trends

in mathematics will be treated.

⊙ Research

MAS490 Research in Mathematics

Seniors in their final semester do research projects under the direction of their undergraduate advisors.

MAS495 Individual Study

This is a special course which can be designed by students. Interested students should consult a professor and

hand in a proposal.

MAS496 Mathematics Seminar

This is a seminar for mathematics majors. Registered students are expected to give presentations. The topics of the

seminar vary from semester to semester.

❐ Graduate Program

⊙ Mandatory General Courses

CC511 Probability and Statistics

This course is a basic course for science and engineering and discusses the probability and statistical bases

required in research. Topics include experimental data analysis and processing, parameter estimation, hypothesis

ver ification, regression analysis and other s.
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⊙ Elective Courses

MAS501 Analysis for Engineers

The topics of this course include basic theory and application of analysis, topological space, differential calculus of

one and several variable functions, sequences and series of functions.

MAS502 Functional Analysis for Engineers

Topics of this course include topological, metric, and vector spaces, linear operators on Banach and Hilbert spaces,

Green's formula, applications to boundary value problems, and spectral theory of linear operators.

MAS503 Algebra for Engineers

This course introduces students to applications of algebra. Topics may include algebraic structures, graphs, Boolean

algebras, groups, lattices, rings and ideals, commutative algebra, finite fields, and coding theory.

MAS504 Applied Matrix Computation

This course covers the graduate-level matrix computation and related numerical methods that are frequently used in

science and engineering.

MAS510 Number Theory

Topics include number fields, Dedekind domains, decomposition of prime ideals, Galois theory, the distribution of

prime ideals, class number formula, and class field theory.

MAS511 Algebra I

This course is designed to give the first year graduate students in mathematics a study of more advanced topics

on groups, rings, modules, polynomials, Galois theory, commutative algebra, and multilinear algebra as a

background for studying number theory and algebraic geometry. Topics include Sylow theory, the fundamental

theorem of finitely generated abelian groups, free groups, commutative rings, localization, principal and factorial

rings, Notherian rings, free modules, group rings, direct and inverse limits, and some advanced theory of ideals

from the theory of rings and modules.

MAS512 Algebra II

This continuation of MAS511 is designed to give the first year graduate students in mathematics more advanced

topics on groups, rings, modules, polynomials, Galois theory, commutative algebra, and multilinear algebra as

background for studying number theory and algebraic geometry. Topics include a detailed approach to Galois

theory and its applications, transcendental extensions and integral extensions of rings from field theory, simple and

semisimple rings, and the representation theory of finite groups.

MAS520 Differential Geometry

This is designed as a first-year graduate course, and it usually covers the concept of a differentiable manifold, the

implicit function theorem, tangent spaces and tangent bundles, vector fields, differential forms, Stokes' theorem,

tensors, and Lie groups.

MAS530 Differential Topology

The topics covered are usually manifolds and smooth maps, transversality and intersection theory, integration on

manifolds, Morse theory, h-cobordism theory, and surgery theory.

MAS531 Algebraic Topology I

This is designed for a first-year graduate course, and it usually covers homology groups of a simplicial complex,

topological invariance of the homology groups, relative homology and the Eilenberg-Steenrod axioms, singular

homology, cohomology with various coefficients, and duality in manifolds.

MAS532 Algebraic Topology II

This course is a continuation of MAS531 and deals with more advanced topics, such as homology with

coefficients, universal coefficient theorem, Kunneth formula, cohomology, cup product and cap product, orientation

of manifolds, Poincare's duality theorem, signature of manifolds, higher homotopy groups, and higher homotopy

theory.
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MAS540 Real Analysis

In this course properties and applications of real variables functions are treated. Topics include measure theory,

Lebesgue integrals, function spaces, basics of functional analysis, Radon measure and its applications, differential

equations, and integral equations.

MAS541 Complex Function Theory

This course provides a treatment of functions of a complex variable. It also covers applicable complex analytic

theories. Topics include Cauchy formulas, harmonic functions, the maximum modulus principle, Poisson formulas,

approximation by rational functions, conformal mapping, zeros of analytic functions, analytic continuation, reflection

principles, infinite products and series, entire functions, Riemann ζ-functions, Schwarz-Christoffel transform,

Dirichlet problems, analytic continuations, and Hardy spaces.

MAS546 Wavelets and Applications

The basic theory of wavelets and their applications are treated. Fourier analysis, Wavelet transforms, Cardinal

splines, wavelets and MRA, wavelet packets, and applications to signal analysis and image analysis.

MAS547 Approximation Theory

This course introduces the basics of approximation theory. Topics include polynomial approximation in various

function spaces, interpolation, mechanical quadrature, approximation algorithms, error analysis. Continuous functions

on a compact set are approximated by a system of some functions, and the asymptotic theory of the error is

introduced.

MAS548 Symbolic Dynamics

This course studies spaces whose elements are strings of symbols, with applications to coding and information

theory. Topics include shifts spaces, shift maps, sliding block codes, topological Markov chains, stochastic matrix

theory, entropy, Markov partitions, topological conjugacy, and dimension groups.

MAS550 Probability Theory

Topics include the independence of events, conditional probability, martingale theory, stopping time, random walks,

the law of large numbers, Markov chains, distribution and characteristic functions, the central limit theorem, and

Gaussian processes. This course also treats advanced probability theory which is essential in applications.

MAS552 Queueing Theory with Applications

Stochastic processes and queueing theory for the analysis of telecommunication systems and manufacturing systems

are treated. This course covers Poisson processes, renewal theory, discrete time and continuous time Markov

chains, the M/G/1 queue and the G/M/1 queue, random walks, the GI/GI/1 queue, Brownian motion and its

application to queueing systems, diffusion processes and stochastic order relations.

MAS555 Advanced Statistics

This course covers the theoretical background of statistical methods. Major topics of the course include basics of

probability theory, characteristics of some probability distributions, laws of large numbers, central limit theorem,

sufficiency, completeness, estimation, hypotheses testing, sequential analysis, analysis of variance, and

non-parametric inference.

MAS556 Time Series Analysis

This course covers autocovariance and autocorrelation functions, stationary time series model, nonstationary time

series model, mean square prediction, ARIMA prediction, updating prediction model identification, parameter

estimation, spectral theory and estimation, and transfer function model.

MAS557 Theory and Application of Machine Learning

Machine Learning is concerned with computer programs that automatically improve their performance through

experience. This course covers the theories and applications of machine learning in variety of perspectives. We

cover topics such as decision trees, neural networks, Bayesian learning methods, evaluation of learning systems,

computational learning theory, and genetic algorithms.

MAS560 Methods of Applied Mathematics

This course covers the mathematical theory of differential and integral equations. Fourier series theory and

eigenvalue problems are introduced.
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MAS565 Numerical Analysis

This course introduces computational linear algebra and finite differential methods. It also provides a basic

foundation in numerical methods for scientific computation. Topics include matrix computation, Gaussian

elimination, Choleski decomposition, LU decomposition, banded system block tridiagonal systems, the Gauss-Seidel

method, the Jacobi method, block interaction, error analysis, interpolation theory, the approximation of functions,

root-finding for nonlinear equations, numerical differentiation and integration, and stability.

MAS571 Stochastic Methods in Financial Mathematics

This course provides an introduction to the basics of financial mathematics. Topics include random walks, binomial

trees, the Markov property, continuous-time stochastic processes, the Black-Scholes equation, partial differential

equations, diffusion equations, initial value problems, Monte Carlo simulation, finite difference methods,

martingales, and measures.

MAS575 Combinatorics

This course treats various concepts in combinatorics in detail. It covers enumeration, sieve methods, graphs,

partially ordered sets, generating functions, and extreme problems.

MAS580 Recent Progress in Applied Mathematics

Special topics and/or recent progress in applied mathematics are introduced through this intensive course.

MAS581 Topics in Mathematics I

This course introduces mathematics trends or subjects that are not covered in any of the regular courses. Selected

topics in current trends in mathematics will be treated.

MAS582 Topics in Mathematics II

This course introduces mathematics trends or subjects that are not covered in any of the regular courses. Selected

topics in current trends in mathematics will be treated.

MAS583 Topics in Mathematics

This course introduces mathematics trends or subjects that are not covered in any of the regular courses. Selected

topics in current trends in mathematics will be treated.

MAS611 Algebraic Geometry I

This course introduces the general ideas of algebraic geometry. Topics include curves, surfaces, varieties, sheaves,

and divisors.

MAS612 Algebraic Geometry II

This course is a continuation of MAS611, introducing schemes, cohomology, and the Riemann-Roch theorem for

curves and surfaces.

MAS613 Lie Algebra

This course introduces the theory of semisimple Lie algebras over an algebraically closed field of characteristic

zero, with an emphasis on representations. Topics include Lie algebras, root systems and simple roots, the Weyl

group, Cartan subalgebras, simple algebras, weight vector, the Weyl-Kostant-Steinberg formula, and admissible

lattices.

MAS620 Lie Groups

This course introduces the theory of Lie groups. Topics include the basic concepts of Lie groups, differentiable

manifolds, homogeneous space, Lie algebras, representations of Lie groups and Lie algebras, and structures of Lie

groups.

MAS621 Riemannian Geometry

This is an introduction to basic concepts of Riemannian geometry. Topics include the definition of Riemannian

manifolds, geodesics and curvature, the first and second variational formulas, Jacobi fields and conjugate points,

comparison theorems, volume, and the Bishop-Gromov theorem.
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MAS622 Symplectic Geometry

This course covers the basic concepts of linear symplectic geometry, symplectic manifold, and complex structure.

Symplectic group action and various symplectic invariants are treated.

MAS623 Complex Geometry

This course introduces the basic concepts of complex manifold, Sheaf theory, and Hermitian complex geometry. It

also covers Hodge decomposition theorem, Lefchetz decomposition theorem, and Kodaira embedding theorem.

MAS630 Geometric Topology

This class discusses fundamental results about 3-dimensional manifolds, including such topics as the Heegaard

decomposition, the connected sum decomposition, Dehn's lemma, the sphere theorem, incompressible surfaces,

Haken hierarchy, and the Seifert fibered and Jaco-Shalen-Johannson decompositions.

MAS631 Homotopy Theory

This course covers advanced topics in algebraic topology such as fibration and cofibration, H-spaces and

co-H-spaces, the suspension theorem, the Hurwicz theorem, obstruction theory, homotopy operations, and spectral

sequences.

MAS640 Harmonic Analysis

This course introduces Fourier series, Fourier integrals, and Fourier transforms. Topics include characters of locally

compact abelian groups, Hardy space method, conjugate functions, maximal functions, the Hilbert transform

method, and wavelet transform methods.

MAS641 Functional Analysis

Topics include Banach space, Hilbert space, linear operators defined on a vector space of functions, Hahn-Banach

theorem, the Banach-Steinhaus theorem, Banach fixed point theorem, the open mapping theorem, Schauder theorem,

solutions of differential and integral equations, differential calculus of operators and applications, spectral theory

and applications, and variational methods.

MAS642 Generalized Functions

This course introduces basic properties of distributions and other generalized functions. Topics include locally

convex vector spaces, distribution theory, generalized differentiation, integral transforms, Sobolev spaces, and

applications to partial differential equations.

MAS645 Partial Differential Equations

This course introduces the modern theory of linear partial differential equations based on distribution theory.

Topics include the classification of partial differential operators, hyper-ellipticity and local solvability of operators,

the Cauchy problem for hyperbolic equations, boundary value problems for elliptic equations, Laplace, heat, and

wave equations, and an introduction to the theory of pseudo differential operators.

MAS646 Nonlinear Differential Equations

This course introduces various nonlinear differential equations, their solutions and related theories, and their

applications to engineering and sciences.

MAS647 Ordinary Differential Equations

This course introduces the basic theory of ordinary differential equations, including the existence and uniqueness of

the solution of ordinary differential equations, the properties of autonomous system, the stability of solutions, the

Lyapunov function, the properties of periodic solutions, and applications.

MAS650 Stochastic Differential Equations

Markov processes, Poisson processes, Brownian motions, Ito integrals, solutions of linear stochastic differential

equations, and their asymptotic analysis, boundary value problems, filtering theory and applications to optimal

control theory are treated.

MAS651 Stochastic Processes

General theory of stochastic processes and its applications are treated. This course covers Markov chains and

processes, Gauss processes, diffusion processes, stationary processes, ergodic theory, spectral theory, and prediction

theory.
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MAS655 Graphic Models in Statistics

A statistical model from which we can represent the stochastic relationship among variables via a graph is called

a graphical model. This model is easy to analyze with and draws much attention for its availability to the

research fields of expert systems and artificial intelligence. Major topics include stochastic independence,

independence graphs, information theory, the inverse of the variance-covariance matrix, the graphical Gauss model,

the graphical log-linear model, the graph chain model, the mixed-variable model, and decomposition.

MAS656 Multivariate Statistical Analysis

This course covers statistical analysis methods for data with multiple random variables. Major topics of the course

include multivariate normal distribution, properties of variance-covariance matrices of random vectors, distributions

of sample variance- covariance matrices, T-square statistics, statistical classification, multivariate analysis of

variance, independence of random vectors, testing hypotheses on variance-covariance matrices, principal component

analysis, canonical correlation analysis, and factor analysis.

MAS657 Computational Models of Neural Networks

This course covers the models of biological and artificial neural networks in variety of perspectives. We cover

topics such as models of neurons, neural coding, dynamics of neural networks, feed-forward neural networks,

sample complexity, generalization bounds, optimization, and application to engineering problems.

MAS660 Numerical Fluid Mechanics

We study numerical methods for the Navier-Stokes equations. Numerical algorithms using the method of finite

elements, and convergence tests and stability will be treated.

MAS661 Mathematical Fluid Mechanics

We study the mathematical foundations of Navier-Stokes equations and Euler equations. Especially we study the

steady state theory for Stokes equations.

MAS665 Numerical Partial Differential Equations

This course provides a basic foundation in numerical methods for partial differential equations. The course

introduces the methods for some model partial differential equations, then goes into more depth for each method

as it applies to other types of equations. Topics include the concentrate finite difference method for

initial-boundary value problems, the finite difference method for elliptic problems, the finite difference method for

parabolic problems, the finite difference method for hyperbolic problems, stability, convergence, and applications.

MAS667 High Speed Computation

Parallel processing, multi-grid, domain decomposition for large scale computations are treated. We introduce parallel

processing algorithms for super-computing.

MAS671 Computational Methods in Financial Mathematics

This course is an introduction to computational methods for the numerical simulations of financial market models.

It emphasizes Monte Carlo and quasi-Monte Carlo methods, including pseudorandom numbers generations, reduction

of variance, computational methods for option pricing, and data analysis of financial market.

MAS710 Representation Theory

This course introduces the representation theories of finite groups, Lie groups, and Lie algebras.

MAS711 Cryptology and Coding Theory

This course introduces second year graduate students to cry, coding, and data compression. Topics include entropy,

Hoffman coding, DES, AES, RSA, discrete logarithms, Goppa code, and algebraic geometric codes.

MAS712 Algebraic Number Theory

Topics include extensions of Dedekind rings, L-functions, and class field theory.

MAS730 Knot Theory

This course studies knotting and linking phenomena of circles in a 3-dimensional space. More general embeddings

of codimension 2 are also studied. The theories of knots, links, and braids are not only interesting enough by

their own right, but they also are important to the understanding of low-dimensional manifolds, DNA folding,
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quantum physics, and related concepts. Various approaches are developed, typically including algebraic, geometric,

and combinatorial methods. Topics covered by this course may vary depending on the offering.

MAS731 Transformation Group Theory

This course treats fundamental properties of topology of transformation groups, such as fixed point set and

tube-slice, differential transformation groups and isotropy representations, bundle theory and G-vector bundle theory,

G-simplicity complexes, and Smith theory.

MAS740 Ergodic Theory

This is a study of the basic structures of dynamical systems and families of systems, with applications to number

theory, physics, geometry, and information theory. Topics include the Birkhoff ergodic theorem, mixing

transformations, spectral properties, classification of measure-theoretic entropy, topological dynamics, invariant

measures, topological entropy, and applications to number theory, physics, geometry and information theory.

MAS760 Mathematical Methods for Mechanics

We study basic mathematical theory for continuum mechanics. Frechet derivative, equilibrium point, Cauchy stress

principle hyperelasticity, 3-dimensional elasticity and existence theory are introduced.

MAS765 Finite Element Method

This course studies the variation formula, the Ritz method, the Galerkin method, the finite element methods of

elliptic equations, parabolic equations, and hyperbolic equations, analysis of the impact of the curvilinear boundary,

analysis of error and convergence, and applications to engineering.

MAS771 Statistical Methods in Financial Mathematics

This course covers statistical methodologies that are useful for financial markets. Topics include volatility

estimation, regression analysis, asset valuation model, estimation of yield curve, financial time series, risk

management, term structure. Statistical softwares are treated as well.

MAS880 Topics in Mathematics

This course introduces mathematics trends or subjects that are not covered in any of the regular courses. Selected

topics in current trends in mathematics will be treated.

MAS881 Topics in Mathematics I

This course introduces mathematics trends or subjects that are not covered in any of the regular courses. Selected

topics in current trends in mathematics will be treated.

MAS882 Topics in Mathematics II

This course introduces mathematics trends or subjects that are not covered in any of the regular courses. Selected

topics in current trends in mathematics will be treated.

⊙ Research

MAS960 M.S. Thesis

MAS965 Independent Study in M.S.

Students choose topics and carry out research individually under the supervision of a chosen advisor.

MAS966 M.S. Seminar

MAS967 How to Teach Mathematics I (M.S.)

This course provides graduate students with strategies to effectively teach mathematics. Students will participate in

teaching and discussion to help other students improve their teaching skills.

MAS968 How to Teach Mathematics II (M.S.)

This course is a continuation of MAS967 and provides graduate students with more strategies to effectively teach

mathematics. Students will participate in teaching and discussion to help other students improve their teaching

skills.
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MAS980 Ph.D. Thesis

MAS986 Ph.D. Seminar

MAS987 How to Teach Mathematics I (Ph.D.)

This course provides graduate students with strategies to effectively teach mathematics. Students will participate in

teaching and discussion to help other students improve their teaching skills.

MAS988 How to Teach Mathematics II (Ph.D.)

This course is a continuation of MAS987 and provides graduate students with more strategies to effectively teach

mathematics. Students will participate in teaching and discussion to help other students improve their teaching

skills.
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Depar tment of Chemistry
URL : www.chem.kaist.ac.kr

Dept. Phone : +82-42-350-2802~6

1. Introduction

❐ Graduate Program

The department offers exciting opportunities and unique advantages for students to pursue their studies in the

fields of physical, organic, inorganic, analytical and polymer chemistry, and biochemistry, leading to an M.S. and

Ph.D. degree. The main objective of our program is to provide a suitable environment and necessary guidance to

enable students to become independent scientists. Research is the main focus of the program. Through active

participation in original research, built around a student's own interest and that of their chosen supervisor, the

student can develop his/her creativity and become fully prepared for successful career in an academic or industrial

institution. This department actively promotes joint research with industrial and other research organizations in

both basic and applied chemistry; there is a minimum two semester-residency requirement for all Master’s program

students. In addition, all students are required to obtain a minimum total of 33 credits including the courses

related to their thesis research.

These courses include a minium of 1 general course, and 3 departmental elective courses from the two of four

different areas of inorganic chemistry, organic chemistry, physical chemistry and biochemistry. All students are

requested to conduct research. A successful oral presentation of their works, to a committee comprising three

faculty members, is required for the completion of the program.

All predoctoral students must attend for a minimum of four semesters and complete all course requirements

described in the Master's program.

Doctoral students take additional courses for a total requirement exceeding 60 credits, including 21 course credits.

The oral examination is divided into two parts: a preliminary oral test and a final oral defence. Usually the

preliminary oral test is scheduled before the completion of the sixth semester. During the oral examination, the

doctoral candidates are expected to demonstrate their competence by presenting their research progress and future

research plans in an organized manner to a committee made up of five faculty members. The final oral defence

on the research thesis culminates in a Ph.D. degree. Most candidates complete their Ph.D. program within 3 to 4

years after the completion of the Master's Program.

❐ Undergraduate Program

The department offers an undergraduate program which covers the fundamental aspects of chemistry through

theoretical learning and laboratory experiments. The department offers the general chemistry courses during the first

year, followed by the mandatory courses in physical, organic, inorganic and analytical chemistry, and biochemistry.

Leading to further specialization, a wide range of special topics are offered to 3rd and 4th year students. The

program is designed to provide a balance among theoretical learning, training in modern experimental methods, and

computing. The students are encouraged to undertake a research project during their senior year, and must submit

a report to a faculty committee for review. Students must accumulate a total of 130 credits for graduation, of

which some 42 credits must be from courses offered by this department, which may include a limited numbers of

graduate courses. Although the undergraduate program normally lasts 4 years, early graduation is possible for

students who have fulfilled all the requirements in a shorter time.
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2. Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits (including at least two courses: CH103 and CH104)

※ Students with a double major take 3 credits or above including CH103
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D. Major Course : at least 42 credits

◦ Mandatory Major Course : at least 18 credits

Physical Chemistry I, Organic Chemistry I, Analytical Chemistry, Inorganic Chemistry I,

Chemistry Lab. I, II

◦ Elective Major Courses : at least 24 credits

E. Elective Course

F. Research Course :

◦ Please be sure to take 3 credit hours of graduation research.

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March 1,

2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28,

2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : at least 21 credits including 12 credits of mandatory major courses

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

1) Thesis Master's Degree

A. Graduation Credits : at least 33 credits

B. Mandatory General Course : 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : None

D. Elective Course : at least 18

- Mandatory : 9 credits (500 levels from more than two subfields)

- Elective : at least 9 credits

E. Research Credits : at least 12 credits (including seminar credits)
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❑ Doctoral Program

A. Graduation Credits : at least 60 credits

B. Mandatory General Course : 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : None

D. Elective Course : at least 18

- Mandatory : 9 credits(500 levels from more than two subfields)

- Elective : at least 9 credits

E. Research Credits : at least 39 credits (including seminar credits)

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).
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3. Curr iculum

❐ Undergraduate Program

Classification
Subject

No.
Subject Name

Lecture:Lab.:Credit

(Homework)
Semester Remark

Mandatory

Major

Course

CH211 Physical Chemistry I 3:0:3(3) Spring

CH221 Organic Chemistry I 3:0:3(3) Spring

CH241 Inorganic Chemistry I 3:0:3(3) Spring

CH251 Chemical Experiment I 0:9:3(3) Fall

CH261 Analytical Chemistry 3:0:3(3) Spring

CH351 Chemical Experiment II 0:9:3(3) Spring

Elective Major

Course

CH213 Physical Chemistry II 3:0:3(3) Fall

CH223 Organic Chemistry II 3:0:3(3) Fall

CH242 Inorganic Chemistry II 3:0:3(3) Fall

CH315 Physical Chemistry III 3:0:3(3) Spring

CH325 Bioorganic Chemistry 3:0:3(3) Spring

CH336 Physical Organic Chemistry 3:0:3(3) Fall

CH381 Biochemistry I 3:0:3(3) Fall

CH416 Introduction to Molecular Spectroscopy 3:0:3(3) Spring or Fall **

CH417 Chemical Reaction Dynamics 3:0:3(3) Fall **

CH418 Computational Chemistry 3:0:3(3) Spring **

CH419 Introduction to Solid-State Chemistry 3:0:3(3) Spring or Fall **

CH437 Organic Structure Analysis 3:0:3(3) Fall **

CH438 Organic Reactions and Synthesis 3:0:3(3) Spring **

CH444 Inorganic Materials Chemistry 3:0:3(3) Spring

CH450 Chemical Writing and presentation 3:0:3(3) Spring **

CH451 Advanced Chemistry Lab. 0:6:2(3) Spring,Fall

CH463 Instrumental Analysis 3:0:3(3) Fall **

CH471 Polymer Chemistry 3:0:3(3) Fall **

CH482 Biochemistry II 3:0:3(3) Spring

Research

CH 490 Graduation Research 0:6:3

CH 495 Independent Study 0:6:1

URP 490 URP(B) 0:6:3

URP 495 URP(A) 0:6:1

** This course can be taken by students in either undergraduate or master's program.
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❐ Graduate Program

Classification Subject
No. Subject Name

Lecture:Lab.:C
redit

(Homework)
Semester Remark

Mandatory

General

Course

Mandatory
CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring․Fall

Choose 1

CC500 Scientific Writing 3:0:3 Spring․Fall

CC510 Introduction to Computer Application 2:3:3 Spring․Fall

CC511 Probability and Statistics 2:3:3 Spring․Fall

CC512 Introduction to Materials and Engineering 3:0:3 Spring․Fall

CC513 Engineering Economy and Cost Analysis 3:0:3 Fall

CC522 Introduction to Instruments 2:3:3 Fall

CC530 Entrepreneurship and Business Strategies 3:0:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3 Spring․Fall

CC532 Collaborative System Design and Engineering 4:0:4 Spring

Elective

Major Course

CH502 Quantum Chemistry I 3:0:3(3) Spring **

CH503 Statistical Thermodynamics I 3:0:3(3) Fall **

CH521 Advanced Organic Chemistry 3:0:3(3) Spring

CH522 Organic Synthesis I 3:0:3(3) Spring **

CH523 Organic Synthesis II 3:0:3(3) Fall

CH541 Advanced Inorganic Chemistry 3:0:3(3) Spring **

CH542 Organometallic Chemistry 3:0:3(3) Fall **

CH581 Advanced Biochemistry 3:0:3(3) Spring

CH582 Protein Chemistry 3:0:3(3) Fall **

Elective

Course

CH604 Quantum Chemistry II 3:0:3(3) Spring or Fall

CH605 Statistical Thermodynamics II 3:0:3(3) "

CH606 Chemical Reaction Dynamics 3:0:3(3) "

CH607 Surface Chemistry 3:0:3(3) "

CH609 Electrochemistry 3:0:3(3) "

CH610 Structural Biochemistry 3:0:3(3) "

CH626 Natural Products 3:0:3(3) "

CH627 Heterocyclic Chemistry 3:0:3(3) "

CH628 Organometallic Reactions 3:0:3(3) "

CH632 Stereochemistry of Organic Chemistry 3:0:3(3) "

CH644 Bioinorganic Chemistry 3:0:3(3) "

CH645 Catalysis Chemistry 3:0:3(3) "

CH646 Materials Chemistry 3:0:3(3) "

CH671 Organic Chemistry of High Polymers 3:0:3(3) "

CH672 Specialty Polymer Chemistry 3:0:3(3) "

CH673 Polymer Physical Chemistry 3:0:3(3) "

CH674 Organic Electronic Materials 3:0:3(3) "

CH675 Introduction to Lithography 3:0:3(3) "

CH711 Special Topics in Physical Chemistry I 3:0:3(3) "

CH712 Special Topics in Physical Chemistry II 3:0:3(3) "

CH713 Special Topics in Physical Chemistry III 3:0:3(3) "

CH733 Special Topics in Organic Chemistry I 3:0:3(3) "

CH734 Special Topics in Organic Chemistry II 3:0:3(3) "

CH735 Special Topics in Organic Chemistry III 3:0:3(3) "

CH746 Special Topics in Inorganic Chemistry I 3:0:3(3) "

CH747 Special Topics in Inorganic Chemistry II 3:0:3(3) "

CH773 Special Topics in Polymer Chemistry I 3:0:3(3) "

CH774 Special Topics in Polymer Chemistry II 3:0:3(3) "

CH782 Special Topics in Biochemistry I 3:0:3(3) "

CH783 Special Topics in Biochemistry II 3:0:3(3) "

CH791 Special Topics in Contemporary Chemistry I 3:0:3(3) "

CH792 Special Topics in Contemporary Chemistry II 3:0:3(3) "
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Research

CH 960
CH 980
CH 966
CH 986

Thesis / Dissertation Research (Master)
Thesis / Dissertation Research (Doctoral)
Seminar (Master)
Seminar (Doctoral)

1:0:1
1:0:1

** This course can be taken by students in either undergraduate or master's program.
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4. Descr iption of Courses

CH211 Physical Chemistry I

This course is fundamental concepts of quantum mechanics will be covered especially for the description of

chemistry at the molecular level. The energetic structures associated with electronic and nuclear motions in atoms

and molecules will be lectured for the understanding of molecular structures and chemical reactions.

CH213 Physical Chemistry II

This course presents thermodynamic principles and their chemical applications to gases, liquids, and solids with an

emphasis on equilibrium properties of chemical reactions, phase, and solution.

CH221 Organic Chemistry I

This course is aimed at sophomores in chemistry-related fields and covers the basic concepts and general

principles of organic chemistry to give students an ability to explore structure analysis, organic reactions, and

applications for their own advanced study.

CH223 Organic Chemistry II

This course presents sophomores in chemistry-related field the basic concepts and the general principles of organic

chemistry and gives them the ability to explore structural analysis, organic reactions, and applications useful for

advanced study. Topics covered include: alicyclic hydrocarbons, aromaticity and electrophilic aromatic substitution,

arenes and their derivatives, spectroscopy and structure, alcohols, ethers and epoxides, neighboring group effects

and catalysis by transition metal complexes, aldehydes and ketones, enantiotopic and diastereotopic ligands and

faces, carboxylic acids, carboxylic acid derivatives, aldol and Claisen condensations, tests.

Prerequisite Course : CH221

CH241 Inorganic Chemistry I

This course is designed to give juniors in chemistry a modern insight into inorganic chemistry with a good

balance between theory, descriptive chemistry, and applications. The principal purpose is to instill the fundamental

concepts regarding chemical bonds, molecular symmetry, physical methods in inorganic chemistry, coordination, and

organometallic chemistry of transition elements. Topics include : theoretical basis, molecular structure, analytical

methods, coordination chemistry, and advanced topics in coordination chemistry.

CH242 Inorganic Chemistry II

This course is designed to provide juniors in chemistry with an understanding of periodic trends for the elements,

simple compounds and more complex compounds. Course topics include : periodic trends for the elements,

complex compounds, solid-state chemistry, solution chemistry.

Prerequisite by topics : Review of atomic theory, theories of chemical bonds, molecular symmetry in inorganic

chemistry, theories of coordination chemistry.

Prerequisite course : CH241

CH251 Chemistry Lab. I

This course designed for students majoring in Chemistry to practice the basic techniques of chemical experiments

especially in the organic and analytical field. About 4 topics are assigned to analytical chemistry such as titration

and spectroscopic analysis. The rest of the class is consisted of organic reactions such as oxidation and C-C

bond-forming reactions, which are essential parts of organic transformations.

CH261 Analytical Chemistry

This course provides juniors in chemistry with a rigorous background in chemical principles that is particularly

important to analytical chemistry and gives an appreciation for the challenging task of judging the accuracy and

precision of experimental data.

Prerequisites by topic : Strong and weak electrolytes, Acid and base concepts including strength, Unit of weight

and concentration (moles, formula weight, percent (w/w), volume percent (v/v) etc.). Stoichiometric relationship,

Equilibrium concept and equilibrium constant calculation.

CH315 Physical Chemistry III

This course is gives junior chemistry majors a broad scope of physical chemistry covering fundamental concepts of
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transport, spectroscopy, kinetics, statistical thermodynamics, and solid state materials. Emphasis is on properties of

ideal and non-ideal solutions, surface phenomena, structure of matter, transport properties, chemical kinetics, and

electrochemistry Prerequisite Course : General Chemistry, Calculus, Analytical Chemistry, Physical Chemistry I

CH325 Bioorganic Chemistry

The purpose of this course is for students to learn the fundamental chemistry of the molecules of life in one

semester. After completion of this course, students ought to understand the molecular structure and the reactivity

of organic molecules.

CH336 Physical Organic Chemistry

This course is designed to give juniors in chemistry an insight of bonding and conformational analysis,

nucleophilic substitution at carbon, elimination and addition reactions, carbene chemistry and cycloaddition reaction.

Topics include : Structure and mechanism, aliphatic nucleophilic substitution, elimination reactions, addition

reactions, aromatic electrophilic substitution, molecular rearrangement, aliphatic radical substitution, pericyclic

reaction, kinetic studies, linear Gibbs energy relations, acid & bases, and reaction medium.

CH381 Biochemistry I

This course is designed to teach structure and function of protein, storage of metabolic energy, and introduce

recombinant DNA technology for various biochemical studies. Topics discussed include : amino acids and

proteins, molecules of heredity, protein conformation, enzymes, introduction to biological membranes, bioenergetics,

carbohydrates, glycolysis, the citric acid cycle, oxidative phosphorylation, pentose phosphate pathway,

gluconeogenesis, glycogen metabolism.

CH416 Introduction to molecular spectroscopy

This course is using the light-matter interaction, molecular structures can be experimentally determined.

Theoretical background for the interpretation of the experiment will be lectured with some practical examples.

Basic concepts and application of molecular spectroscopy will be given.

CH417 Chemical Reaction Dynamics

This course is covers chemical kinetics with a discussion of various theories. Theories of rate constants and

chemical dynamics are treated with special emphasis on applications to other fields, including industry.

CH418 Computation Chemistry

This course covers numerical methods for molecular mechanics, the principle of molecular dynamics and the

Monte Carlo method.

CH419 Introduction to Solid-State Chemistry

This course will introduce physical chemical properties of solids and nanostructured materials including crystal

structure, lattice vibration, electronic band structure, electrical conductivity, optical properties and magnetism.

CH437 Organic Spectroscopy

This course is designed to give students in chemical science an understanding of spectroscopic methods of

structure determination and qualitative analysis in organic chemistry.

CH438 Organic Spectroscopy

The purpose of this course is for students to understand the mechanism and the reactivity of various organic

reactions in detail and to apply the basic knowledge to design synthetic strategies for the total synthesis of natural

product, new drug candidates and new electronic materials.

CH444 Inorganic Materials Chemistry

This calss will describe the structures and related physical and chemical properties of inorganic compounds. The

main themes are chemical applications of group theory, defect structures and properties of solid materials, and

current trends in inorganic chemistry.

CH450 Chemical Writing and Presentation

Anyone making a career in chemistry must be able to write acceptable scientific papers and presentations in

English. This course aims to guide chemistry graduates and senior undergraduates with English as a second
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language to organize and write effective manuscripts and to deliver better presentations in English. The course is

fully interactive and is based on abundant practice.

CH451 Advanced Chemistry Lab.

This is designed for students majoring in Chemistry with the basic techniques of chemical experiments. This

course provides advanced techniques in chemical experiments and research methods and offers students

opportunities to identify one's favorite research field in chemical science.

CH463 Instrumental Analysis

This course is designed to give seniors and graduate students in chemistry an insight into a variety of

spectroscopic instruments and separation techniques. The principal purpose of this course is to give an

appreciation for modern instrumentation and to explain how to analyze transduced instrumental signals. Topics

include basic principles and analysis of spectra of spectroscopic methods (NMR, IR, UV, Mass, X-ray, etc.) and

separation techniques (GC, HPLC).

CH471 Introduction to Polymer Chemistry

This course is designed to introduce polymer chemistry at the advanced undergraduate level for students with a

background in organic chemistry. Topics include : concepts of polymerization reaction mechanisms, kinetics and

stereochemistry. Prerequisites by topic : Organic Chemistry I

CH482 Biochemistry II

This course is designed to teach the biosynthesis of macromolecules and their precursors, and the chemical,

physiological, and genetical aspects of regulation of biosynthesis. This is a continuation of Biochemistry I

(CH381).

CH502 Quantum Chemistry I

The purpose of this course is to give graduate students in Chemistry the ability to understand electronic structure

and spectroscpoic properties of atoms and molecules by means of theoretical techniques, such as ab initio and

semiempirical methods. Topics include : Hartree-Fock Approximation, configuration interaction, ab initio and

semiempirical methods.

Prerequisite Course : CH315

Prerequisites by topic : Matrix algebra, Hypergeometric functions, Fundamentals of classical mechanics, and Group

theory.

CH503 Statistical Thermodynamics I

This course covers the principles of statistical mechanics and many practical applications involving gas, solid,

liquid, surface and dielectric properties. Also, emphasis is made on the dynamical aspects of topics such as

transport phenomena and chemical reactions. Statistical mechanics of gas, solid, liquid, surface, dielectric

properties, transport, phenomena is also covered.

CH521 Advanced Organic Chemistry I

The course surveys both classical and modern concepts using electronic interpretation of organic reactions. Topics

include electrophilic reactions of Aromatic compounds, Nucleophillic reactions, Stereochemistry, Hammett linear

free-energy relationships, Adddition-elimination molecular rearrangements and Woodward-Hoffmann-type

relationships.

CH522 Organic Synthesis

The lecture covers carbon-carbon bond formation of organic syntheses including alkylation, aldol condensation, free

radical reaction rearrangement and cycloaddition reaction.

CH523 Organic Synthesis II

This course allows graduate students in Chemistry to survey new widely applied synthetic methods in organic

synthesis and to understand the basic ideas and advances in the field.

Topic include : Formation of carbon-carbon single bonds, formation of carbon-carbon double bonds, the

Diels-Alder and related reactions, Reactions at unactivated C-H bonds, Synthetic applications of organoboranes and

organosilanes, Oxidation reactions, and Reduction reactions.
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CH541 Advanced Inorganic Chemistry

This course is intended for first-year graduate students. The principal purpose is to introduce the fundamental

theoretical concepts of geometrical and electronic structures of transition element compounds.

Descriptive Chemistry will not be developed to any great extent in this lecture. Prerequisite by topic: Inorganic

Chemistry, Physical Chemistry, Analytical Chemistry

CH542 Organometallic Chemistry

This course is designed for senior undergraduate and graduate students in teaching reaction mechanisms, and

synthetic and catalytic aspects of transition metal organometallic compounds.

Prerequisite Courses : CH341 and CH342

rerequisite by Topics: General properties of organometallic complexes, survey of organometallic complexes and

their reactions categorized by ligands, reaction mechanisms, characterization of organometallic complexes, catalytic

processes, applications to organic synthesis, and bioorganometallic Chemistry.

CH581 Advanced Biochemistry

This course covers advanced description of biosynthesis of macromolecules including such topics as replication

gene expression, protein synthesis as well as a discussion of nature and functional aspects of protein and nucleic

and structures.

CH582 Protein Chemistry

This class aims to understand proteins and their actions by studying basic chemistry, kinetics, and thermodynamics,

and structure. Students will gain an understanding of protein structure and activity relationship and principle

mechanisms governing protein stability and folding. Lastly, the course will focus on recent advances in protein

engineering.

CH604 Quantum Chemistry II

This course presents molecular spectroscopy and modern quantum chemistry with main emphases on the

understanding of modern electronic structure calculations.

Topics include : Brief review of rudimentary Quantum Mechanics, Atomic spectra, Rovibronic spectra of diatomic

molecules, Rovibronic spectra of polyatomic molecules, Magnetic resonance spectroscopy, Modern spectroscopy, Ab

initio MO calculations and Semi-empirical MO calculations.

CH605 Statistical Thermodynamics II

This course presents a rigorous treatment of classical statistical mechanics with the application to real systems

followed by the recent theory of critical phenomena.

CH606 Molecular Reaction Dynamics

This course is designed to give graduate students in Physical Chemistry major an ability to interpret chemical and

physical observations of reaction chemical species and to predict their behavior in different environments. Topics

include : Basic concepts of elementary reactions, Molecular collisions, Reaction scattering, and Molecular energy

transfer.

Prerequisites by Topic : Chemical Kinetics, CH417 and Calculus and differential equations, operational

mathematics, and matrix algebra.

CH607 Surface Chemistry

This course is designed to give high-level understanding to the Chemistry of solids, mainly metal and gas-solid

interface structures. Thermodynamics and dynamics of the solid surface are discussed with a brief introduction to

solid state dynamics. The main area of study is the absorption and deabsorption of gas molecules on metal

surfaces and implications of these phenomena to the theory of catalytic behavior.

Topic include : Principle of the surface analysis methods such as Auger, XPS, LEED, SEXAFS, Chemisorption on

surfaces, and Catalytic reactions on surfaces.

CH609 Electrochemistry

This course is designed to provide graduate students in Chemistry with insight into electrode processes in various

electrochemical excitation situations. The principal purpose is to apply this knowledge to the study of various

electrochemical properties and analysis of compounds. Topics covered are : basic principles and applications for

the study of electrochemical properties and analysis of compounds.
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CH610 Structural Biochemistry

In this class we will discuss theoretical background and practical application of NMR and x-ray crystallographic

techniques used for structural studies of biological macromolecules.

CH626 Natural Product Chemistry

This course is designed to acquaint the graduate student with isolations, purifications and structural elucidations,

and total syntheses of various interesting biologically active natural products. Isolation and structural determination

of natural products are introduced. Organic synthesis of natural products in selected topics such as antibiotics,

toxins, proteins, steroids, and various alkaloids is introduced.

CH627 Heterocyclic Chemistry

This course is designed to give graduate students a grasp of topics surrounding the synthesis and characterization

of heterocycles and utilization of heterocycles for general organic syntheses. The effects of hetero-atoms on

reactivity will be discussed. The course also deals with some topics such as the synthesis and characterization of

heterocyclic compounds, and how to use these compounds for organic synthesis.

CH628 Organometallic Chemistry

This course involves a systematic survey of organic reactions regarding organometallics particularly organotransition

metal complexes including addition, elimination, insertion, and oxidation / reduction reactions.

CH632 Stereochemistry

This course is designed to intoduce graduate students to the study of reaction mechanisms, the determination of

relative configurations and the synthesis of optically active comppunds. Topics include : Fundamental

comprehension of sterochemistry in organic chemistry, resolution, asymmetric synthesis, stereocontrolled organic

reactions and new chiral auxilliaries.

CH644 Bio-Inorganic Chemistry

This graduate course is designed to cover the role of metal ions in biological processes observed in biological

systems. Metallobiomolecules which will be discussed in detail include enzymes, transport and storage proteins,

non-proteins etc. Synthetic model approaches will be emphasized. Prerequisites by topic : Inorganic Chemistry and

Analytical Chemistry.

CH645 Catalysis Chemistry

This course is designed to introduce graduate students in Chemistry and Chemical Engineering to fundamental

concepts of heterogeneous catalysts and to illustrate various aspects of homogeneous and heterogeneous catalysis

research.

Topic include: Catalytic activities of transition metal systems, Heterogeneous Catalysis, Catalytic cycles, Ligand

systems.

CH646 Materials Chemistry

This class will introduce the current trends in materials researches including organometallic catalysts, molecular

materials, and nanostructured and hybrid materials on the basis of basic concepts in inorganic chemistry. I will

also deal with synthesis, analysis, and application methods for materials systematically.

CH671 Organic Chemistry of High Polymers

This course is designed to give graduate students in Chemistry a survey of the synthesis and reactions of organic

polymers and their physical characterization including kinetics of radical species and condensation polymerization,

stereochemistry of polymers, ionic polymerizations and other organic chemistry of polymers.

CH672 Specialty Polymer Chemistry

This course involves synthesis and properties of photonically and electronically functional polymers. Focus is on

conducting polymers, photoconducting polymers, photoresponsive polymers, nonlinear optical polymer,

electroluminescent polymers, polymer batteries, and photoresists.

CH673 Polymer Physical Chemistry

This course involves thermodynamic analysis of structure and properties of polymer systems. The focus here is

on polymer structure, thermodynamics of polymer solutons, elasticity of rubber, phase equilibrium, friction, and

transport processes.
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CH674 Organic Electromic Materials

The course provides the basic principles, various organic and polymeric materials as well as their syntheses and

the device fabrications of organic thin-film transistor, organic light-emitting diode and organic photovoltaic cell

which are strongly connected with industrial fields.

CH675 Introduction to Lithography

Lithography is applied widely to manufacturing of semiconductor microchips, displays, and MEMS devices. This

course discusses the physics of lithographic process, resist processing, and emerging lithographic thechnologies such

as nanoimprint lithography, interference lithography, immersion lithography, and scanning probe lithography.

CH711 Special Topics in Physical Chemistry I

This course is designed to give students exposure to "hot topics" and recent advancements in the field of gas and

liquid phase studies through lectures and seminars. The formal structure of this course combines lectures by the

instructor as well as seminars contributed by students.

CH712 Special Topics in Physical Chemistry II

This course is designed to give students exposure to "hot topics" and recent advancements in the field of solid

phase and surface studies through lectures and seminars. The formal structure of this course combines lectures by

the instructor as well as seminars contributed by students.

CH713 Special Topics in Physical Chemistry III

This course is designed to give students exposure to "hot topics" and recent advancements in the field of

theoretical and computational studies through lectures and seminars. The formal structure of this course combines

lectures by the instructor as well as seminars contributed by students.

CH733 Special Topics in Organic Chemistry I

This course covers special topics in physical organic chemistry such as mechanisms of new organic reactions,

molecular dynamics, chemical structures and reactivity, and new molecular orbital calculations.

CH734 Special Topics in Organic Chemistry II

This course involves the study of recent research papers in the aim to acquire various synthetic strategies

applicable in synthesizing organic compounds such as terpenoid, macrolide, alkaloid, carbohydrate, and heterocyclic

compounds. Based on this new knowledge, students are expected to apply new tools in their own studies and to

develop their creativity in their research. The formal structure of this course involves lectures by the instructor as

well as seminars contributed by students.

CH735 Special Topics in Organic Chemistry III

This course involves the study of electron rearrangements in various chemical functional groups and the

progression of chemical properties due to structural changes. Mechanisms of many biologically active compounds

are considered in great depth and the synthesis of new compounds and their synthetic strategies are studied.

CH746 Special Topics in Inorganic Chemistry I

This course is designed to texpand on recent "hot topics" in inorganic chemistry through lectures and seminars in

the aim to increase students' exposure to broader fields other than their immediate research interests.

CH747 Special Topics in Inorganic Chemistry II

This course is designed to involve in-depth study of a special topic, such as crystallography and inorganic

structure. The formal structure of this course may involve seminars contributed by students and case studies in

addition to the normal lectures.

CH773 Special Topics in Polymer Chemistry I

This course is composed of lectures on special topics selected from recent "hot topics" in polymer chemistry. The

topics include synthetic metals, liquid crystals, photonic polymers, degradable polymers, thermoresistant polymers

and new materials.

CH774 Special Topics in Polymer Chemistry II

This course involves an in-depth study of molecular weight distribution, degrees of freedom, structural regularity,

determination of micro-structures, and the relationship between chemical structure and polymer properties.
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CH782 Special Topics in Biochemistry I

This course involves lectures on special topics selected from recent hot topics in nucleic acid biochemistry and

discussions through seminars. Topics including the properties and structures of nucleic acids, gene structure and

function, gene expression, gene recombination, and their applications will be covered.

CH783 Special Topics in Biochemistry II

This course develops selected recent "hot topics" in protein biochemistry and discussions through seminars. Topics

include the physical and chemical properties of proteins, protein structure, protein purification, the formation of the

protein-ligand complexes, enzyme reaction theory and enzyme reaction mechanisms.

CH791 Special Topics in Contemporary Chemistry I

This course involves recent research trends in all chemical research areas; in particular, joint research among

chemistry, life science and material science, are systematically covered.

CH792 Special Topics in Contemporary Chemistry II

Following from CH791, this course involves further recent research trends in all chemical research areas, again

focusing systematically on joint research efforts among chemistry, life science and material science.
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Graduate School of Nanoscience & Technology

URL : nbst.kaist.ac.kr

Phone : +82-042-350-1102~6

1. Introduction

Nanoscience and Technology

Nanoscience and Technology (NST) refers to science and technology of charaterizing, understanding, and

controlling the structure and properties of matter at nanometer (10-9 nm) scale. Today, Nanoscience and

Technology is moving beyond simple miniaturization, and is moving toward understanding and manipulating matter

based on fundamental principles in order to transcend the natural limits. Now, Nanoscience and Technology,

based on fundamental science ranging from Physics, Chemistry, and Biology, is finding applications in all areas of

technology ranging from high-tech fields such as computer science, automotive industry, semiconductors to high

value-added industries such as medicine, life science, energy, and agriculture. Indeed, the Nanoscience and

Technology is expected such a central role in developing national competitiveness that it is said that a nation

cannot have a future without Nanoscience and Technology.

Purpose of establishing Graduate School of Nanoscience and Technology

Such a wide applicability, however, also means that without a focused program of education and research,

Nanoscience and Technology cannot achieve a large impact. Thus, the Graduate School of Nanosciece and

Technology at KAIST has identified Nano-bio area where Nanoscience and Biology can fuse as being the key

area for achieving both broad application and high impact, and was established to generate new knowledge and

scientific discipline in that area..

Deapartment Philosophy

1) Goal-driven interdisciplinary research and education

The Graduate School of Nanoscience and Technology at KAIST consists of professors with diverse

background such as physics, biology and chemistry, and aims to provide interdisciplinary research and

education environment for interested students from all disciplines from both science and engineering

departments. For this purpose, we require basic core courses in physics, chemistry, and biology for all

incoming students to lay a strong foundation for future development. In addition, laboratory courses are

required to obtain hand-on experience, and a nano-fabrication course designed and operated in collaboration

with National NanoFab Center is required for exposure to cutting-edge nanofabrication techniques.

2) Freedom to choose an advisor

Incoming students will have many opportunities to interact with participating faculty via seminars and

laboratory experiments. The student will choose an advisor at the end of first semester to continue their

degree work.
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2. Graduate degree

The graduate school of Nanoscience and Technology places a particualr emphasis on inter- and cross-disciplinary

research and education. For this purpose, we offer a education and research environment with a faculty from a

diverse background, for students from many different fields. During the first semester, the students are required to

take courses in physics, chemistry, biology, and nanoscience laboratory from which they are expected to form a

broad basis from which they can branch into many different specific research fields.

After the first semester, students are free to take any courses they feel need, under the guidance of their thesis

advisor, in order to complete their graduate education.

From 2010 on, the graduate degree program will switch to combined Master/Ph.D. Program. However, degree

reqirements will remain the same.

3. Course Requirements

❐ Master's Program

Master's Degree must satisfy the following course requirements, and pass the thesis defense.

A. Graduation Credits: minimum 33 credits

B. Mandatory General Course Requirements: 3 credits and 1AU

- Select one course from the following (CC510 Introduction to Computer Application, CC511 Probability

and Statistics, CC512 Introduction to Materials Science and Engineering, CC513 Engineering Economics

and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship and Business Strategies,

CC531 Patent Analysis and Invention Disclosure CC532 Collaborative System Design & Engineering).

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course Requirements: 15 credits

- Select one of between NST530 Introduction to Physiology and NST535 Introduction to Biochemistry

- NST 540 Under the rotation system, students are expected to give a lecture or do actual training in the

lab. of professors.

- NST 550 This lecture will be joint operated of Graduate School of Nanoscience & Technology and

National Nanofab Center.

D. Elective Course Requirements: minimum 3 credits

E. Research Credits: up to 12 credits (included 2 semesters)
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4. Curr iculum

❐ Graduate Course

Classification Subject No. Subject Name
Lecture:Lab.:

Credt
Semester Remark

Mandatory General

Course

CC 010

CC 020

CC 500

CC 510

CC 511

CC 512

CC 513

CC 522

CC 530

CC 531

CC 532

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

Collaborative System Design and Engineering

1:0:0

1AU

3:0:3

2:3:3

2:3:3

3:0:3

3:0:3

2:3:3

3:0:3

3:0:3

4:0:4

Spring/Fall

Spring/Fall

Spring/Fall

Spring/Fall

Spring/Fall

Spring/Fall

Spring

Spring/Fall

Spring/Fall

Spring

Spring/Fall

NST510 Introduction to Modern Physics 3:0:3 spring **

NST520 Introduction to Nano-(Bio)chemistry 3:0:3 spring **

Mandatory NST530 Introduction to Physiology 3:0:3 spring **

Major Course NST535 Introduction to Biochemistry 3:0:3 spring **

NST540 Nanoscience and Technology Laboratory 1:2:3 spring

NST550 Nanofabrication Laboratory 1:2:3 fall

NST621
Structural Analysis of Biological
Macromolecules

3:0:3 fall

NST631 Bio-imaging 3:0:3 fall

Elective NST651 Computational Nanomaterials Physics 3:0:3 fall

Major Course NST652 Biomedical Optics 3:0:3 fall

NST653 Electrochemistry and Nanoscience 3:0:3 fall

NST717 Topics in Nanoscience and Technology 3:0:3 fall

NST831 Advanced Genetics 3:0:3 fall

Research NST960 M.S. Thesis spring/fall

NST966 M.S. Seminar 1:0:1 spring/fall

** Courses mutually recognized in bachelor and master programs.
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5. Descr iptions of Courses

NST510 Introduction to Modern Physics

The goal of this course is to help students understand the physical concepts necessary to understand physical

phenomena at the nanoscale.

NST520 Introduction to Nano-(Bio)chemistry

The goal of this course is to understand the general chemistry for students who don't have chemistry background.

NST530 Introduction to Physiology

Understanding toward co-ordinations and integrations of physiologic processes in the body at the level of

nano-molecular-cellular-tissue-organ levels.

NST535 Introduction to Biochemistry

The goal of this course is to understand the biophysical properties and principles of biological processes.

NST540 Nanoscience and Technology Laboratory

Nanoscale physics/chemistry/biology laboratory course operated in a lab-rotation style.

NST550 Nanofabrication Laboratory

A hands-on experiment and lecture using cutting-edge nano fabrication technology, offered in collaboration with

National Nanofab Center.

NST621 Structural Analysis of Biological Macromolecules

In this class we will discuss theoretical background and practical applications of NMR and x-ray crystallographic

techniques used for structural studies of biological macromolecules.

NST631 Bio-imaging

The course provides principles of microscopy (wide-filed and confocal microscopes, and TIRF), live cell imaging,

and new imaging techniques (FRET, FRAP, FLIP, and so on). The end of course will show how to understand

cell and protein functions using cell imaging techniques.

NST651 Computational Nanomaterials Physics

Computational simulation is considered as a third means in modern research sciences, in addition to traditional

experiment and theory. Last 20 years, predicting power of computational nanomaterials physics has been improved

significantly owing to rapid development of supercomputing multiprocessors. In this class, we will review modern

methodologies of computational materials physics and their applications to molecules, nanoclusters, nanotubes, and

proteins, and finally acquire basic computational skills by performing term-projects on selected topics.

NST652 Biomedical Optics

This course provides an introduction to optical principles, technologies, and instruments that are being used in a

variety of scientific and engnineering fields including biomedical research. The intended audience is the

undergraduate and graduate students in the Department of nanoscience and technology as well as other departments

(eg. biological sciences, chemistry, bioengineering, mechanical engineering), who wish to learn multidisciplinary

optics in real-world applications as well as cutting-edge research.

NST653 Electrochemistry and Nanoscience

Key topic areas of electrochemistry: 1. Electrostatics and Electrokinetics: The basics of Electrode potentials,

Electrical Double Layers, Structure, Diffusion, Migration, and Reaction of the interfacial region. 2. Applications:

Chemical Sensors. 3. Current hot topics related with electrochemistry in nanoscience.

NST717 Topics in Nanoscience and Technology

This course is a survey of many different methods for depositing, and analyzing, thin films, in particular for

semiconductor applications. Designed for graduate students who are starting work on thin-film related research,

elementary knowledge of quantum mechanics, thermodynamics, and solid state physics is recommended
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NST831 Advanced Genetics

Basic concepts of eukaryotic genetics and various genetic tools for analysis of gene function will be introduced.

Use of genetic model systems for studying biological phenomena and diseases will be discussed. Lectures will

focus on research articles.

NST960 M.S. Thesis

NST966 Seminar
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Nano Science and Technology Program

URL: web.kaist.ac.kr/~nano/

Dept. Phone : +82-42-350-2804

1. Introduction

Nanoscience and technology deals with physical phenomena occurring in nanometer scale. The advent of

nanoscience dates back to the historic seminar, "There is a plenty of room at the bottom", given by Nobel prize

winner Prof. Feynmman given at American Physical Society Meeting in 1959. In this speech, he predicted that all

the contents of the Encyclopedia Britannica could be written at the tip of the needle someday. Although this

prediction was a mere hopeful assumption at the time, things become truthfully realistic after the invention of

Scanning Tunneling Microscope and researches on nanoscale has begun to gain ever increasing momentum.

Today's nanotechnology enables us the control and creation of novel nanoscale material structures beyond the

scope of simple miniaturization.

Interdisciplinary nanoscience and technology is considered to be the core technology of future with widespread

impact on industry. Therefore, major developed countries competitively pour hugh amount of money into this

strategic area. Along with this trend, Korean government selected the nanoscience and technology as one of the

national strategic core technologies in July 2001.

New phenomena happening in nanoscale to be continuously unveiled require novel theoretical platforms beyond the

conventional approaches. Therefore, any standard model for industrial transformation is yet to be concluded and

interdisciplinary efforts toward this goal has important meaning.

To meet and study interdisciplinary natures of Nanoscience and technology, professors from various disciplines

such as physics, chemistry, bioscience, electrical engineering, mechanical engineering, biosystems, biochemical

engineering, nuclear and quantum engineering, materials science, are invited and participate in the program.
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2. Course Requirements

Students of Nano Science and Technology Interdisciplinary program belong officially to the existing departments

that take part in the interdisciplinary program and should satisfy the requirements of the affiliated department.

Course

course credits

Research Total
core course

Required Major Selective

Interdisciplinary
Required Major

Interdisciplinary
Selective Major*

Others

Master 3 & 1AU 6 3 9 less than 12 at least 33

Ph.D 3 & 1AU 6 9 12 at least 30 at least 60

* Credits earned from a previous master's course at KAIST may be used to fulfill the Ph. D course credit

requirement.

* Course requirements of affiliated departments as well as interdisciplinary one should be satisfied.

❐ Master's Program : at least 33 credits

1. Required common course : at least 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

2. Required Major : 6 credits

3. Elective : at least 12 credits

- take courses designated by interdisciplinary program

(at least 3 credit is sure to take open courses in the other departments with the exception of affiliated

departments)

4. Research : less than 12 credits (Research of the affiliated department can be a substitute for this course.)

❐ Doctoral program : at least 60 credits

1. Required common course : at least 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

2. Required major : 6 credits

3. Elective : at least 21 credits

- Take courses designated by interdisciplinary program (at least 9 credits should be taken from courses open

in the departments other than the affiliated departments).

4. Research : at least 30 credits (Research of the affiliated department can be a substitute for this course.)

❐ Measures of changes

1. This rule is applied to students who entered in and after 2003 academic year and applicants for an

interdisciplinary major.

2. Those courses that are not listed as electives can be approved as electives only if their relation to the Nano

Science and Technology is approved by the Course Committee.

3. The thesis advisor of the student should take part in Nano Science and Technology interdisciplinary program

and the research should have something to do with Nano Science and Technology.
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3. Table of Curr iculum

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

CC010 Special Lecture on Leadership 1:0:0 Spring, Fall

Required CC500 Scientific Writing 3:0:3(4) Spring, Fall

Common CC510 Introduction to Computer Application 2:3:3(10) Spring, Fall

Courses CC511 Probabilityand Statistics 2:3:3(6) Spring, Fall

CC512
Introduction to Materials and
Engineering

3:0:3(3) Spring, Fall

CC513 Engineering Economy and Cost Analysis 3:0:3(6) Fall

CC522 Introduction to Instruments 2:3:3(8) Fall

CC530 Enterpreneurship and Business Strategies 3:0:3(6) Spring

Required NT511 Nano Science 3:0:3(3) Spring

Major NT512 Nano Technology 3:0:3(3) Fall

Electives PH503 Quantum Mechanics I 3:0:3(4.5) Spring

PH504 Quantum Mechanics II 3:0:3(4.5) Fall

PH611 Advanced Solid State Physics I 3:0:3(4.5) Spring,Fall

PH612 Advanced Solid State Physics II 3:0:3(4.5) Spring,Fall

PH711 Physics of Magnetism 3:0:3(4.5) Spring,Fall

PH726 Semiconductor Optics 3:0:3(4.5) Spring,Fall

BS465 NanoBio Technology 3:0:3 Spring

BS524 Advanced Molecular Biology 3:0:3(3) Fall

BS583 Structural Biology 3:0:3(1) Spring

CH502 Quantum Chemistry I 3:0:3(3) Spring

CH604 Quantum Chemistry I 3:0:3(3) Spring,Fall

CH607 Surface Chemistry 3:0:3(3) Spring,Fall

MAE662 Design of Precision Actuation System 3:0:3(6) Spring

MAE810
Special Topics in Thermal & Fluid
Engineering

3:0:3(6) Fall

BiS471 Bio-Inspired Systems 3:0:3(6) Spring

BiS472 Micro Heat & Mass Transport 3:0:3(4) Fall

BiS522 Genomics and Proteomics 3:0:3(4) Fall

BiS571 Bio Electro Mechanics 3:0:3(6) Spring

BiS572 Microtransducers and Laboratory 2:3:3(6) Fall

BiS623 Bioelectronic Devices 3:0:3(3) Spring,Fall

BiS671 Nanomaterial Process and Behavior 3:0:3(4) Spring

BiS672 Nano Electro Mechanical Systems 3:0:3(4) Fall

BiS771 Nanobiotechnology 3:0:3(4) Spring

BiS772 Nano/Micro-machining Process Laboratory 2:3:3(4) Fall

CBE455 Nanochemical Technology 3:0:3(3) Spring
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Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

CBE512 Introduction to Catalysis Engineering 3:0:3(4) Spring,Fall

CBE522 Introduction to interfacial Engineering 3:0:3(3) Spring

CBE525 Molecular Electronics 3:0:3(3) Spring,Fall

CBE612 Design of Catalysis 3:0:3(4) Spring,Fall

CBE632 Colloids and Surface Chemistry 3:0:3(3) Fall

CBE682 Organic Nano-Structured Materials 3:0:3(3) Fall

CBE712 Surface Phenomena 3:0:3(3) Spring,Fall

Electives NQE488
Special Topics in Nuclear and Quantum
Engineering I

2:0:2(4) Spring

NQE513
Neutron and Quantum Particle Transport
Theory and Computation

3:0:3(6) Spring

NQE524 Simulation of Nuclear and Quantum System 3:0:3(6) Winter

NQE526 Quantum and Micro Energy Transport 3:0:3(6) Fall

NQE571 NMR Engineering 3:1:3(6) Spring,Fall

NQE572 Neutron Optics 3:0:3(6) Spring,Fall

MS523 Electron Microscopy and Experiment 2:3:3(3) Spring

MS536 Thin Film Processes 3:0:3(2) Spring

MS654 Surface Science 3:0:3(2) Spring

MS670 Sol-Gel Nano Materials and Process 3:0:3(3) Fall

MS671 Frist-Principles Modeling of Materials 3:0:3(3) Spring,Fall

MS672
Special Topics on Nano Material
Technology

3:0:3(3) Spring,Fall

MS685
Physics of Magnetism and Magnetic
Materials

3:0:3(2) Fall

EE461 Semiconductor Devices 3:0:3(6) Spring

EE561 Introduction to VLSI Devices 3:0:3(6) Spring

EE661 Solid State Physics 3:0:3(6) Spring

EE663 High Frequency Electronic Devices 3:0:3(6) Spring

EE762 Advanced MOS Device Physics 3:0:3(6) Spring

NT591 Special Topics of Nano Technology I 2:0:2(2) Spring,Fall

NT592 Special Topics of Nano Technology II 2:0:2(2) Spring,Fall

Research NT960 M.S. Thesis

NT966 M.S. Seminar 1:0:1

NT980 Ph.D. Thesis

NT986 Ph.D. Seminar 1:0:1
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4. Descr iptions of Courses

NT511 NanoScience

As a fundamental required course, various scientific aspects of Nano Science and Technology will be treated.

Starting from quantum mechanical natures nano-structures such as quantum mechanics, quantum chemistry, various

subjects related to the simulation, modeling, analyses of nanomaterials and nanobiotechs will also be discussed.

NT512 NanoTechnology

As a second required source, various technical aspects of Nano Science and Technology will be presented. Topics

includes nanorithography, self assembly, ALD and thin film manufacture processes, nano powder and various

devices application. Electrical energy and chemical energy in nanostructures are also treated.

PH503 Quantum MechanicsⅠ

This course introduces the mathematical foundation of quantum mechanics to the first year physics graduate

students. Topics include: Hilbert space, Measurement theory, Theory of rotation and Angular momentum, Group

theory and application to quantum mechanics, Wigner Eckart theorem, Clebsch Gordon coefficients, Stationary

perturbation, Time dependent perturbation, Applications to atoms, molecules and solids.

Topical Prerequisites: One year of undergraduate Quantum Mechanics, Mathematical Physics, Mechanics,

Electromagnetism.

PH504 Quantum MechanicsⅡ                       

This course is designed to help the first year physics graduate students understand complicated phenomena of

scattering and to give an introduction to the second quantization and Dirac equation for future use in solid state

physics and particle physics. Topics include: Scattering, Nonrelativistic Second Quantization, Fermion Systems

and Boson Systems, Dirac Equation.

Prerequisites: PH503 Quantum Mechanics I.

PH611 Advanced Solid State Physics I

This course is intended to provide graduate students in physics, chemistry, electrical engineering, and materials

science with a graduate‐level understanding of topics in solid state physics. Topics include: Brillouin zone, Crystal

symmetry, Phonons, Electron energy band theory, Electron‐electron and electron‐phonon interactions, Electron

dynamics, and Transport properties.

Prerequisites: PH503 and PH504

PH612 Advanced Solid State Physics II

This course follows the course Advanced Solid State Physics I, and is intended to provide graduate students in

physics, chemistry, electrical engineering, and materials science with a graduate‐level understanding of advanced

topics in solid state physics. Topics include: Optical properties, Elementary excitations, Electron correlations,

Many body effects, Green’s functions, Density functional theory, Magnetism, Superconductivity, and Nonlinear

phenomena.

Prerequisites: PH503 and PH504.

PH711 Physics of Magnetism

This course introduces from the physics of macroscopic magnetic properties of magnetic materials to the

spintronics that handles individual spins quantum mechanically. Topics include the Origin of magnetism, Magnetic

domain, Magnetic anisotropy, Magnetoresistance and spin tunneling.

PH726 Semiconductor Optics

This course introduces optical processes occurring at semiconductor band edges, and their applications to various

opto‐electronic devices. Topics include: Band edge absorption, Non‐linear absorption, Semiconductor quantum

wells/dots, Semiconductor lasers , Photonic crystals and Photonic devices.

Prerequisite: Solid State Physics and Quantum Mechanics.

BS465 NanoBio Technology

This course deals with how the basic principles of nanotechnology can be integrated into biotechnology and what

industrial fields will be created by this consequence in the future.
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BS524 Advanced Molecular Biology

This course is designed to give students a basic understanding and history of molecular biology. Topics include:

structure and function of nucleic acids, enzymes involved in DNA replication, in vivo DNA replication,

transcription and translation in general.

BS583 Structural Biology

This lecture eleaborates on how biological functions of organisms at the molecular level operate, by understanding

the 3-D structure of large biomolecules such as proteins.

CH502 Quantum Chemistry I

The purpose of this course is to give graduate students in Chemistry the ability to understand electronic structure

and spectroscpoic properties of atoms and molecules by means of theoretical techniques, such as ab initio and

semiempirical methods. Topics include : Hartree-Fock Approximation, configuration interaction, ab initio and

semiempirical methods.

Prerequisite Course : CH315

Prerequisites by topic : Matrix algebra, Hypergeometric functions, Fundamentals of classical mechanics, and Group

theory.

CH604 Quantum Chemistry II

This course presents molecular spectroscopy and modern quantum chemistry with main emphases on the

understanding of modern electronic structure calculations.

Topics include : Brief review of rudimentary Quantum Mechanics, Atomic spectra, Rovibronic spectra of diatomic

molecules, Rovibronic spectra of polyatomic molecules, Magnetic resonance spectroscopy, Modern spectroscopy, Ab

initio MO calculations and Semi-empirical MO calculations.

CH607 Surface Chemistry

This course is designed to give high-level understanding to the Chemistry of solids, mainly metal and gas-solid

interface structures. Thermodynamics and dynamics of the solid surface are discussed with a brief introduction to

solid state dynamics. The main area of study is the absorption and deabsorption of gas molecules on metal

surfaces and implications of these phenomena to the theory of catalytic behavior.

Topic include : Principle of the surface analysis methods such as Auger, XPS, LEED, SEXAFS, Chemisorption on

surfaces, and Catalytic reactions on surfaces.

MAE662 Design of Precision Actuation System

This course is designed for graduate students. In the beginning, Design principles are introduced. Next, several

structure design techniques such as kinematic design, flexture mechanism design, guide mechanism design, etc. are

studied. Then error analysis/compensation and uncertainty analysis are dealt with. In this course, every student

proposes a term project and the result of the project is estimated by presentation at the end of the semester.

MAE810 Special Topics in Thermal & Fluid Engineering

This lecture is designed to deal with the selected theory and application in thermal and fluid engineering part. The

specific topics will be announced before the semester begins.

BiS471 Bio-Inspired Systems

This course provides scientific foundation and engineering platform for the bio-inspired systems, where bio-inspired

sensors, actuators and controllers are linked together to achieve new or advanced functions. Topics include the

physical and functional analogy of biological and engineering systems; the principles and methods of sensory,

locomotive and neural functions; the quantitative analysis and engineering design of bio-inspired systems. Required

are the technical reporting and the oral presentation of term projects on bio-inspired systems for applications to the

areas of information and communication, electronics and appliance, automotive and aerospace, biomedical diagnosis,

environmental monitoring and/or industrial instrumentation.

BiS472 Micro Heat & Mass Transport

This course discusses analysis tool and phenomenon of heat and mass transfer in microregion, and provides micro

heat transfer through conduction, convection and radiation. Also, basic principles and applications of material

diffusion and reaction are discussed.
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BiS522 Genomics and Proteomics

This course describes the determination of the nucleotide sequence as well as many further analyses used to

discover functional and structural gene information on all the genes of an organism. This course deals with the

basic genetic analysis on a genome-wide scale.

BiS571 BioElectroMechanics

This course provides electromechanics for understanding and analysis of biomechatronic systems. An analogy

between mechanical systems and electrical systems, modeling of electromechanical systems, and working principles

of biomedical, diagnostic, surgery and therapeutic equipments are discussed.

BiS572 Microtransducers and Laboratory

This course discusses working principles, materials, configurations and performance specifications of

microtransducers based on MEMS technology. On these basis, experiments using mechanical, electrical, optical,

thermofluidic and biochemical microtransducers, are provided.

BiS623 Bioelectronic Devices

This course covers advanced topics in the design and industrial application of bioelectronic devices such as

biosensor and biochip. The fundamental principles in these areas have emphasized to understand the biological

recognition mechanism of enzyme, antibody, microorganism, animal cell, and DNA.

BiS671 Nanomaterial Process and Behavior

This course treats the topics of properties, behaviors and controls of nanoparticles, and introduces machining

processes of nanomaterials. Stability, reproducibility and reliability of nanoparticles and nanomaterials are discussed.

BiS672 Nano Electro Mechanical Systems

This course discusses physical phenomena and engineering problems arising from nanometric area. Topics included

are analysis of the nano physical principles and design of the working principles, nano materials and its fabrication

processes, and nano testing and chacracterization techniques. This course also provides basic knowledge of the

Nano Electro Mechanical Systems (NEMS). Term projects and presentation are required.

BiS771 Nanobiotechnology

This course discusses microenergy conversion and transfer as well as the property and behavior of micromaterials

based on mechanical, material, physical, chemical and biological analysis of biomedia and their reactions. Topic

included are nanoscale phenomena in cellular physiology / metabolism, micro / Nano fabrication processes with

unusual materials, microfabricated tools for neuroscience, biological motors and nanobiochips.

BiS772 Nano/Micro-Machining Process Laboratory

This course discusses equipments and processes of nano / micro fabrication. Also, practices of nano / micro

fabrication are provided. Term projects and presentation based on design, fabrication and test of nano / micro

devices are required.

CBE455 Nanochemical Technology

This course deals with theories and experimental methods for predicting the nanostructure-macroscopic property

relations under equilibrium and nonequilibrium conditions. Nanofabrication methods considered in this course cover

the conventional top-down lithographic techniques and the self-assembling bottom-up approaches. The building

blocks for nanostructures include surfactant micelles, block copolymers, inorganic particles, liquid crystals, polymer

latexes and biomolecules. Interactions between building blocks that govern the phase behavior of nanostructures

will be discussed.

CBE512 Introduction to catalysis engineering)

This course discusses catalytic activity, selectivity and kinetics of catalyst. This course also discusses synthesis of

catalysts.

CBE522 Introduction to interfacial engineering

The aim of this course is to introduce and motivate the research of surface and nano-surface science and

chemistry for first year graduate students. The basic structure consists of three parts ; surface structure and energy,

molecular alignment at surface, and electrical and dispersive interaction at interface.Covered at this course were the
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concepts of surface energy, curvature effect, quantum-size effect, molecular interaction, surface force measurement,

surfactant, detergency, micelles and aggregation, adsorption in solution, contact angle, wetting, monolayer, organic

thin film, LB film, hydrogels and liquid crystals, emulsion and dispersions.

CBE525 Molecular Electronics

This course covers molecular electronic in organic materials, molecular methodologies, biooptoelectronics and

molecular electronic logic and archetecture. Detailed topics includes molecular scale electronics in nano-science,

Foundations and theories of molecular electronics, properties and ordering of materials, piezoelectric and

pyroelectric materials, molecular magnets, molecular nonlinear optics, photochromism, conducting polymers, charge

transfer complex, OLED, liquid crystals and devices, self-assembly, Langmuir-Blodgett films, organic molecular

beam epitaxy, molecules at surface, biological membrane, biosensors, biomolecular optoelectronicsmolecular imaging,

molecular electronic logic and architecture.

CBE612 Design of catalysis

The procedures of catalyst selection for specific chemical reactions include theoretical utilization of potential

information and experimental evaluation. Design parameters for both homogeneous and heterogeneous catalysis are

to be discussed. The concept of catalyst design, activity patterns of active components, selection of secondary

components and supports, catalyst preparation and experimental testing are to be discussed. Some examples of

catalyst design are to be introduced for important chemical reactions.

CBE632 Colloids and Surface Chemistry

The aim of this course is to establish the fundamental concepts on the colloid and biocolloid for industrial and

pharmaceutical applications. FollowingIntroduction to interfacial engineering, this course is designed to understand

in depth and art-of-state knowledge of electrical phenomena, surface modification and adhesion, stabilization of

emulsion, foam, and particle dispersion , microcapsules and their industrial applications. Special attentions are paid

to pharmaceutical and biomedical applications throughout the topics including sophisticated drug delivery systems.

CBE682 Organic Nano-structured Materials

This lecture includes: non-crystal, crystals, liquid crystals, imperfections in ordered media, and finally

nano-structure. Because the properties of nanomateri민 are structure-sensitive, numerous associations in this class

will be made to establish structure-property relations for advanced organic materials using very useful experimental

techniques, in particular, diffraction and microscopy. Applications to IT and BT devices using nanostrctured

materials are also discussed.

CBE712 Surface Phenomena

The fundamental principles and the application of surface science are lectured to understand the phenomena at the

level of molecules of the surface of catalyst, polymer and inorganic materials. The most widely used surface

science instruments such as XPS, AUGER, ISS, UPS, SIMS, LEED, ELLS, SEXAFS, RHEED, work function

measurement, TDS will be discussed to understand the principles, operating components and the application to the

real samples.

NQE488 Special Topics in Nuclear and Quantum Engineering I

This course covers special and important areas of nuclear and quantum engineering that are not covered or

emphasized by other courses. The content is variable, as chosen by the instructor.

NQE513 Neutron and Quantum Particle Transport Theory and Computation

This course is designed to cover the particle transport solution theory, numerical algorithms, and computational

methods for continuous, one-group, multi-group neutron and radiation transport phenomena. Major topics are:

singular eigenfunction expansion, Green's function, spherical harmonics, discrete ordinates, integral transport,

even-parity transport, method of characteristics, Boltzmann-Fokker-Planck transport methods for various quantum

particle (neutrons, photons, electrons, positrons, protons, etc) transport phenomena, applied to the design of various

nuclear reactors, radiation shielding facilities, analysis of radiation and energy deposition profiles in systems such

as nuclear fusion reactor, accelerator, nuclear bio-medical equipment, semiconductor electronics system, and nuclear

imaging problems such as nuclear prospecting, nuclear assay, computed tomography.
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NQE524 Simulation of Nuclear and Quantum System

This course provides students with an understanding of numerical analysis, artificial intelligence and simulation

methodologies which can be applied in nuclear and quantum engineering. To solve the partial differential

equations, finite difference method, finite element method, Monte Carlo method and so on are discussed. In the

artificial intelligence section, the course covers expert system, neural network, fuzzy theory, and other artificial

intelligence language. Students can understand about uncertainty problem and sensitivity study in computer codes.

NQE526 Quantum and Micro Energy Transport

This course provides students with an understanding of quantum and micro energy transport phenomena. This

course covers the concept of energy carriers - phonon, electron and photon, and analytical methods based on

molecular dynamics simulation. This course will make discussions on applied areas such as thermoelectric power

generation and cooling, heat conduction and phase change in thin film, and micro measurement techniques.

NQE571 NMR Engineering

This course introduces the basic theory of nuclear magnetic resonance (NMR) phenomena, NMR imaging

techniques, NMR spectroscopy techniques and related equipments. In addition to the basic principles of NMR

techniques, some examples of NMR applications in biomedical research, nanoporous materials and NMR quantum

computations are discussed and some basic NMR experiments related to lectures are performed.

NQE572 Neutron Optics

This course introduces the theory of neutron optical phenomena and the theory of neutron scattering for condensed

matter research. The contents include the elements of quantum mechanics, the fundamental properties of neutron,

the neutron nuclear scattering and magnetic scattering, a brief introduction to the neutron optical device and

neutron scattering instruments. A few practical examples of neutron scattering experiments are also discussed.

MS523 Electron Microscopy and Experiment

This course covers topics such as electron guns, electron lenses, optics, reciprocal lattice / Ewald sphere

construction, structures factor, kinematical, dynamical, indexing, stereographic analysis, inelastic scattering and

Kikuchi electron diffraction, origins of contrast, perfect crystals, imperfect crystals, artifacts, amplitude vs phase

contrast, identification of defects.

MS536 Thin Film Processing

This course is planned to give graduate students in Materials Science and Engineering an understanding of the

process and analysis technologies of thin films

MS654 Surface Science

This course treats physical and chemical properties of surfaces and interfaces of material and interactions of

electrons and photons with material surfaces, and describes modern scientific tools to obtain information about

composition, structure and chemistry of surfaces on a microscale, such as, AES, XPS, FTIR, LEED, RBS, SIMS,

EPMA, Raman spectroscopy, etc.

MS670 Sol-Gel Nano Materials and Process

In this course, fundamentals of sol-gel process and fabrication of ceramics and glasses by sol-gel process are

studied. Also, synthesis and application of nano materials such as nano composites, nano hybrids, nano structured

materials, mesoporous materials, and biomaterials prepares by sol-gel nano process are introduced

MS671 First-principles Modeling of Materials

Fundamental concepts of ab initio quantum chemical methods and density functional theory (DFT) methods are

introduced. The strength and weakness of ab initio and density functional theory methods are discussed in light

of accuracy and computational costs. In addition, we will apply first-principles simulations to design and

understand nano materials and nano processes (term projects). Examples include carbon nanotubes, organic

nanowires on silicon, hydrogen storage materials, fuel cells, atomic layer deposition techniques, and chemical

vapor deposition processes.

MS672 Special Topics on Nano Materials Technology

A group project will be a major component of this course. The purpose of the project is to bring together

students of the similar interest to explore exciting areas of nanotechnology and to practice generating new research
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ideas. In the beginning of the course, each student will review the fifteen areas of nanotechnology distributed at

the beginning of the class. They will select the 3-5 topics that they find most interesting. The instructor will

then match students with common interests into groups. Once the groups are formed, they will work together to

create their own research proposal. The proposal will either be written or presented to the class, depending on

student interests and the number of students who take the class. The instructor is willing to meet with the teams

during the quarter to help them find the background literature that is needed for their project and to help them

develop their research ideas. Some class time will be used for this purpose.

MS685 Physics of Magnetism and Magnetic Materials

In this course, physics of magnetism and application of magnetism will be the two major topics to be covered.

Basic concepts of magnetism, magnetic units, origin of magnetism in materials and magnetization processes of

magnetic materials under DC and AC magnetic fields will be lectured on. Also magnetic anisotropy,

magnetostriction and magnetic domains will be intensively covered. Lastly, engineering applications of magnetic

materials in electromagnetic equipment, permanent magnets and external magnetic recording devices for computer

application engineering will be discussed in the course.

EE461 Semiconductor Devices

In this course, we study in depth how the basic semiconductor devices operate. Various semiconductor devices

are examined including a pn junction diode, a bipolar junction transistor (BJT), and two-field effect transistors

(MOSFET, JFET). This course will also cover non-ideal effects in the real semiconductor devices.

EE561 Introduction to VLSI Devices

This course covers fundamental VLSI device physics for graduate students. After a brief review of basic quantum

mechanics and semiconductor processes, the lecturer will cover basic principles of operation in semiconductor

devices including PN junction, MOS Capacitor, MOSFET and bipolar transistors with a strong emphasis on deep

submicron secondary effects of MOSFET and bipolar transistors for extensive understanding of advanced device

engineering. (prerequisite: EE461)

EE661 Solid State Physics

This course is for graduate students. The course will cover basic concepts in solid state physics including solid

structures, symmetry, reciprocal space, lattice dynamics, electrons in metals, semiconductors, dielectric and magnetic

properties of both bulk solids and nano-structure.

EE663 High Frequency Electronic Devices

This course aims to give an understanding of the fundamental principles and technological developments in

high-frequency electronic devices for microwave and high-speed digital / analog electronic systems and applications.

(Prerequisite: EE461)

EE762 Advanced MOS Device Physics

This course will cover advanced device physics of MOSFETs and their ultimate scaling. Recent trends such as a

new device structure and a new material will be introduced, and various types of memory devices as an example

of detailed applications are also covered. Through a depth of study in quantum effects, reliability issues, and

modeling, this course can provide core knowledge of next device technologies and a chance to explore new

applications.

(Prerequisite: EE461, EE561)

NT591 Special Topics of NanoTechnologyⅠ

To give a lecture on topics related to Nanotechnology that is not listed in majors and electives.

NT592 Special Topics of NanoTechnologyⅡ   

To give a lecture on topics related to Nanotechnology that is not listed in majors and electives.

NT966 M. S. Seminar

To give students chances to attend seminars on current researches in the fields of nanoscience/technology and

other disciplines.
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NT986 Ph.D Seminar

To give students chances to attend seminars on current researches in the fields of nanoscience/technology and

other disciplines.

NT960 M.S. Research

NT980 Ph. D. Research
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Founded on June 1, 2008, the College of Life Science and

Bioengineering pursues multidisciplinary education and research in

the fields of bioscience, biotechnology, and bioengineering. Its goal

is to support the nation’s endeavor to advance bioscience,

biotechnology, and bioengineering through education, research and

development. New areas of fusion bioscience and bioengineering are

emphasized through convergence of information technology and

nanotechnology. The college comprises 3 departments, Department

of Bio and Brain Engineering, Department of Biological Sciences,

and Graduate School of Medical Science and Engineering.

The Department of Bio and Brain Engineering offers

multidisciplinary curricula designed to cultivate creative human

resources capable of creating new knowledge and technology in the

convergent fields of electronics, computer science, and

nanotechnology, all of which are strongly based on biological,

brain, and biomedical science and technology.

The Department of Biological Sciences nurtures scientists and

engineers in the fields of biological science and technology whose

creative research capabilities will enable them to take the lead in

the nation’s advancement of bioscience and technology. Major

breakthrough discoveries and developments made in basic as well as

applied research demonstrate the strong performance of the

department.

The Graduate School of Medical Science and Engineering was

established to cultivate highly professional human resources with

multidisciplinary knowledge in basic medical science, bioscience,

and medical engineering, With a student body consisting of medical

specialists who graduated from medical schools, dental schools, and

oriental medical schools, the school aims to contribute to advancing

biomedical science and engineering.

The College of Life Science and Bioengineering has developed a

system that facilitates innovative convergence education and research

in the field of bioscience and bioengineering through the truly

integrated activities among the three departments. With this system,

the College hopes to contribute to advancing bioscience,

biotechnology, bioengineering, and fusion biotechnology, and

consequently enhancing health care and welfare around the world.
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Depar tment of Biological Sciences
URL : bio.kaist.ac.kr

Dept. Phone : 042-350-2602~6

1. Introduction

❐ Graduate Program

The Department of Biological Sciences is dedicated to excellence and thus strongly encourages students to expand

their creativity and think more independently during master's or doctorate degree coursework. All graduate students

take a series of intensive courses which are intended to provide a deep fundamental understanding of the

discipline as well as an introduction to research at the frontiers of each area of specialization. In addition to

conducting experimental research, students learn to effectively communicate with other students as well as faculty

through a variety of presentations including departmental and graduate student seminars. One prerequisite for a

doctoral degree at KAIST is that students should at least one paper in an international peer-reviewed scientific

journal. All students admitted to the graduate program are provided with a generous stipend for living expenses in

addition to a full scholarship covering all tuition. The financial supports are largely from the Korean Ministry of

Science and Technology, but some students are supported by industrial sources or a professors' own research

funding. All students are also provided with subsidized dormitory housing.

The research efforts of the faculty of the Department of Biological Sciences can be grouped under two broad

topics: biological/biomedical sciences and biotechnology. The research interests of the biological/biomedical faculty

of the Department of Biological Sciences include a wide range of topics related to the control of normal and

malignant cell growth and differentiation study, intracellular signalling pathway, DNA replication in eukaryotes,

regulation of gene expression, control of the cell cycle, mechanism of circadian rhythm, structure and development

of the nervous system and so on. The faculty of biotechnology focuses on more applied aspects of biology that

include the development of medicinal compounds, food products, and useful metabolites, as well as safety tests,

with a particular emphasis on state-of-art approaches based upon genomics and/or proteomics and bioinformatics.

The ultimate aim of the Department is to educate graduate students with broader intellectual ability and vision to

become leading scientists in the field of biological sciences.

❐ Undergraduate Program

Students pursuing the baccalaureate degree at the Department of Biological Sciences will be systematically trained

by the accomplished faculty members. This training will allow students to fully understand the essential and

fundamental issues of life sciences so to maximize the student's potential as a biological scientist. The

undergraduate education of our department focuses on offering superb training opportunity for those interested in

biological sciences and biotechnology. Courses offered by the Department emphasize the knowledge in areas of

fundamental biology and biotechnology, directly or indirectly, relevant to human health and disease. In addition,

the curriculum also provides superb opportunities for those interested in the medical sciences in the future.

Courses required for completion of the undergraduate program include topics under intensive research by many

laboratories in the graduate school as well as those considered essential ones by biomedical or bio-related

industries. These include Cell biology, Biochemistry, Molecular biology, Genetics, Developmental biology,

Neurobiology, and Biological physics as core courses. For those interested in biotechnology or bioengineering, the

following courses are also offered: Applied biological physics, Microbial and cell biotechnology, Reaction

engineering, Genetic engineering, Food engineering, and Environmental biotechnology. It is mandatory for students
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to take two experimental courses-offered together with biochemistry and cell biology- to acquire lab experiences

during their undergraduate program.

2. Course Requirements

❑ Undergraduate Courses

General Courses Basic Courses Major Courses Elective
Courses

Research Total
Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

6(9AU) 21 27(9AU) 27 9 36 18 24 42 22 3 130

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)



Department of Biological Sciences  | 147 |
⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: Including General Chemistry II (3) at least 6 credits

※ Students having a double major take 3 credits.

D. Major Course: at least 42 credits

◦ Mandatory Major Courses : at least 18 credits

Molecular Biology, Biochemistry I, Biochemistry II, Biochemistry Experiment, Cell Biology, Physical

Chemistry for Life Science.

◦ Elective Major Courses : at least 24 credits

Genetics, Laboratory in Cell Biology & Genetics, Developmental Biology, Evolution and Ecology or

Introductory Biotechnology, Biotechnology Experiment, Microbial and Cell Biotechnomogy,

Biological Engineering.

E. Elective Courses: at least 26 credits

◦ Should include Organic Chemistry I (offered by the Dept. of Chemistry). Students majoring in Dept.

Chemical and Biomolecular Engineering can take Industrial Organic Chemistry (offered by the Dept.

Chemical and Biomolecular Engineering) instead of organic chemistry.

◦ At least 9 credits should be taken from mandatory major courses, elective major courses, or elective basic

courses offered by various academic departments in KAIST.

◦ Besides 12 credits mentioned above, student can take any courses (including Internship Program, Specified

Research, Seminar and any other courses).

※ Student entering before 2007 should take at least 28 credits.

※ Student entering in 2008 or after 2008 should take at least 26 credits.

F. Research Course: at least 3 credits

◦ Thesis Research (Required): at least 3 credits

◦ Specified Research (Elective): at least 1 credits

◦ Seminar (Elective): at least 2 credits

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on

March 1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February

28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : The students should take 21 credits of the major courses including 12

credits of courses with -0- or -1- or with -0- and -2- in the tenth digit.
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※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Follow-up measures: Applies to-be all students since from the day of its operation (2008.7.1).

❑ Master's Program

Mandatory General
Course

Major Course
Research Total

Mandatory Elective

3 6 9 15 33

1) Thesis Master's Degree

A. Graduation Credits : At least 33 credits total

B. Mandatory General Course : 3 credits and 1AU

- One course among CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511

Probability and Statistics, CC512 Introduction to Materials Science and Engineering, CC513

Engineering Economy and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship

and Business Strategies, CC531 Patent Analysis and Invention Disclosure, CC532 Collaborative System

Design and Engineering

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 6 credits.

D. Elective Course : 9 credits.

E. Research Credits : Within 15 credits including 2 from Seminar (Ordinary scholarship students need to

earn at least one credit from Seminar).

2) Coursework Master's Degree

A. Graduation Credits : At least 33 credits total

B. Mandatory General Course : 3 credits and 1AU

- One course among CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511

Probability and Statistics, CC512 Introduction to Materials Science and Engineering, CC513

Engineering Economy and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship

and Business Strategies, CC531 Patent Analysis and Invention Disclosure, CC532 Collaborative System

Design and Engineering

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 6 credits.

D. Elective Course : 15 credits.

E. Research Credits : Within 9 credits including 7 from specified Research and 2 from Seminar (Ordinary

scholarship students need to get at least 1 credit from Seminar and 8 credits from Specified Research).

* Applies to-be Ph.D. candidates only.
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❑ Doctoral Program

Mandatory Course
Major Course

Research Total
Mandatory Elective

3 6 18 33 60

A. Graduation Credits : At least 60 credits total.

B. Mandatory General Course : 3 credits and 1AU

- One course among CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511

Probability and Statistics, CC512 Introduction to Materials Science and Engineering, CC513 Engineering

Economy and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship and Business

Strategies, CC531 Patent Analysis and Invention Disclosure, CC532 Collaborative System Design and

Engineering

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 6 credits.

D. Elective Course : 18 credits.

E. Research Credits : Within 33 credits including 4 from Seminar (Ordinary scholarship students need to get at

least 1 credit from Seminar).

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).
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3. Curr iculum

❐ Undergraduate Course

Classification
Subject

No.
Subject Name

Lecture: Lab.:
Credit

(Assignment)
Semester Remark

Mandatory
Major
Course

BS200 Biochemistry Experiment 0:9:3(2) Fall

BS202 Cell Biology 3:0:3(4) Fall

BS205 BiochemistryⅠ 3:0:3(3) Spring

BS208 BiochemistryⅡ 3:0:3(3) Fall

BS209 Molecular Biology 3:0:3(4) Spring

BS401 Physical Chemistry for Life Science 3:0:3 Spring **

Elective
Major
Course

BS223 Introductory Biotechnology 3:0:3 Spring

BS232 Microbiology 3:0:3(1) Fall

BS312 Evolution 3:0:3 Fall

BS315 Genetics 3:0:3(3) Spring

BS318 Developmental Biology 3:0:3 Fall

BS319 Laboratory in Cell Biology & Genetics 0:9:3(4) Spring

BS322 Biological Engineering 3:0:3(3) Fall

BS325 Microbial and Cell Biotechnology 3:0:3(2) Spring

BS326 Biotechnology Experiment 0:9:3(2) Fall

BS332 Microbial Chemistry 3:0:3(2) Fall

BS342 Enzymology 3:0:3(1) Fall

BS355 Pharmacology 3:0:3(1) Spring

BS357 Introduction to Neuroscience 3:0:3 Fall

BS358 Plant Biology 3:0:3 Spring

BS365 Environmental Microbiology 3:0:3(1) Fall

BS371 Animal Cell Culture and Engineering 3:0:3 Spring

BS431 Virology 3:0:3(3) Spring **

BS433 Molecular Biology of Gene Regulation 3:0:3(3) Spring **

BS452 Immunology 3:0:3 Spring **

BS453 Physiology 3:0:3 Spring **

BS462 Environmental Biotechnology 3:0:3(1) Fall **

BS463 Genetic Engineering 3:0:3(3) Spring **

BS465 NanoBioTechnology 3:0:3 Fall **

BS467 Biomaterials 3:0:3 Spring **

BS481 Topics in Life Science I 1:0:1 **

BS482 Topics in Life Science II 2:0:2 **

BS483 Topics in Life Science III 3:0:3 **

Research
BS490 B.S. Thesis Research 0:6:3 Required

BS495 Specified Research 0:6:1 Elective

BS496 Seminar 1:0:1 Elective

※ ** designates courses for both undergraduate and graduate programs.
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❐ Graduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Assignment)
Semester Remark

Mand-
atory

General
Course

Mand-
atory

CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring․Fall

Choose 1

CC500 Scientific Writing 3:0:3 Spring․Fall

CC510 Introduction to Computer Application 2:3:3 Spring․Fall

CC511 Probability and Statistics 2:3:3 Spring․Fall

CC512 Introduction to Materials and Engineering 3:0:3 Spring․Fall

CC513 Engineering Economy and Cost Analysis 3:0:3 Fall

CC522 Introduction to Instruments 2:3:3 Fall

CC530 Entrepreneurship and Business Strategies 3:0:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3 Spring․Fall

CC532 Collaborative System Design and Engineering 4:0:4 Spring

Mandatory Major

Course

BS611 Advanced Molecular Cell BiologyⅠ 3:0:3(3) Spring

BS612 Advanced Molecular Cell BiologyⅡ 3:0:3(3) Fall

Elective
Major
Course

BS507 General Clinical Medicine 3:0:3 Fall **

BS512 Biostatistics 3:0:3(4) Fall **

BS516 Advanced Genetics 3:0:3 Spring **

BS518 Chemical Genomics&Medicinal Systems Biology 3:0:3(1) Fall **

BS524 Advanced Molecular Biology 3:0:3(3) Fall **

BS525 Gene Expression 3:0:3(3) Spring **

BS526 Molecular Virology 3:0:3(3) Fall **

BS528 Epigenetics 3:0:3 Fall **

BS531 Advanced Microbiology 3:0:3(2) Spring **

BS532 Applied and Environmental Microbiology 3:0:3(1) Spring **

BS536 Environmental Toxicology 3:0:3(2) Fall **

BS538 Microbial Genomics 3:0:3(4) Fall **

BS541 Advanced Cell Biology 3:0:3 Spring **

BS543 Advanced Neurobiology 3:0:3(1) Fall **

BS545 Stem Cell Biology 3:0:3 Spring **

BS547 Neural Development 3:0:3 Spring **

BS552 Advanced Fermentation Technology 3:0:3(2) Fall **

BS554 Advanced Biological Engineering 3:0:3(3) Fall **

BS562 Protein Design 3:0:3 Fall **

BS582 Food EngineeringⅠ 3:0:3(2) Fall **

BS583 Structural Biology 3:0:3(1) Spring **

BS584 Novel Drug Delivery Systems 3:0:3(3) Fall **

BS586 Plant Developmental Biology 3:0:3 Fall **

BS613 Cellular and Molecular Immunology 3:0:3 Fall

BS620 Physical Biochemistry 3:0:3 Spring

BS622 Enzyme Chemistry 3:0:3 Fall

※  ** designates courses for both undergraduate and graduate programs.
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Classification
Subject

No.
Subject Name

Lecture:Lab.

:Credit

(Assignment)

Semester Remark

Elective

Major

Course

BS624 Protein Chemistry and Engineering 3:0:3 Fall

BS626 Nucleic Acid Biochemistry 3:0:3(3) Fall

BS628 Biological Membranes 3:0:3 Fall

BS631 Microbial Genetics 3:0:3(2) Spring

BS633 Microbial Physiology 3:0:3(2) Spring

BS642 Behavioral Genetics 3:0:3 Spring

BS662 Bioseparation Technology 3:0:3 Fall

BS664 Numerical Methods for Biochemical Engineering 3:0:3 Fall

BS671 Advanced Animal Cell Engineering 3:0:3(2) Spring

BS685 Advanced Developmental Biology 3:0:3(6) Fall

BS711 Bioinformatics 3:0:3(3) Fall

BS713 Human Genomics 3:0:3(2) Spring

BS720 Selected Topics in Biochemistry 3:0:3 Spring․Fall

BS722 Biochemistry of Carcinogenesis 3:0:3(3) Fall

BS723 Cell Signaling Networks 3:0:3(6) Fall

BS730 Selected Topics in Microbiology 3:0:3 Spring․Fall

BS740 Selected Topics in Cell Biology 3:0:3 Spring․Fall

BS742 Molecular Cell Biology 3:0:3(2) Fall

BS750 Selected Topics in Biotechnology 3:0:3 Spring․Fall

BS760 Selected Topics in Environmental Biotechnology 3:0:3 Spring

BS781 Special Topics in Food Science & Technology 3:0:3 Spring

BS782 Cell Signal Transduction 3:0:3(6) Fall

BS791 Scientific Writing in English 3:0:3(4) Spring

BS801 Advanced Topics in Life Science I 1:0:1

BS802 Advanced Topics in Life Science II 2:0:2

BS803 Advanced Topics in Life Science III 3:0:3

Research
BS960 M.S. Thesis Research Spring․Fall

BS965 Independent Study in M.S. Spring․Fall

BS966 M.S. Seminar 1:0:1 Spring․Fall

BS980 Ph.D. Thesis Research Spring․Fall

BS986 Ph.D. Seminar 1:0:1 Spring․Fall

BS990 Graduate Student Seminar 1:0:1 Spring․Fall
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4. Descr iptions of Courses

BS200 Biochemistry Experiment

Selected experiments covering the study of the properties of biomolecules are performed in order to expose the

students to techniques commonly used in a biochemistry lab, introducing them to modern experimental methods in

biochemistry including separation, identification, and characterization of biomolecules.

BS202 Cell Biology

A series of lectures on ｃell ｂiological subjects; Cell composition, cell structure, Cell cycle regulation,

cytoskeleton, Membrane, Transport, Protein Sorting are given in this course.

BS205 Biochemistry I

This course is designed for junior students to have an ability to understand life science in molecular and chemical

level and to apply biochemical principle to real life by both theoretical, hypothetical and experimental techniques. 　
This course covers the Molecular design of life、Protein conformations, Dynamics and function including enzyme

reaction cinchonism and kinetics, Generation and storage of metabolic energy including photosynthesis, iosynthesis

of lipids and steroid hormones, and Integration of metabolism.

BS208 Biochemistry II

This course is a continuation of Biochemistry I and begins with photosynthesis and the synthesis of biological

macromolecules and their components. It focuses on DNA replication, recombination, and repair, RNA synthesis

and splicing, and protein synthesis and activation, and also looks at how cells sense and adapt to environmental

changes.

BS209 Molecular Biology

This course will cover the integrated introduction to the studies of genes and their activities at the molecular

levels including: Mechanisms of gene regulation at the level of transcription, Translation, Replication, and

Recombination. One of key features of this course will be the layering various approaches to the detailed

mechanisms.

BS223 Introductory Biotechnology

This course consists of two parts. The first part is to define and explain about the biotechnology inductively based

on the people who contributed to the development of the "Biotechnology" which will help students understand the

allure of the scientific enterprise and the passion with which the best researchers approach their work. The second

part is to discuss with students how the biotechnology is applied in health care, agriculture, and environment and

its relationship with nanotechnology and information technology.

BS232 Microbiology

This course provides basic concepts on the fundamental aspects of microbiology, including genetics, physiology,

and classification. Based on these background, various applications to microbial industries will be discussed.

BS312 Evolution

This course will cover general knowledge of evolution and ecology : Darwinism, evidence of evolution, processes

and patterns of evolution, and interactions and homeostasis in ecosystems. The goal of this course is to provide

students with macroscopic insight for the life sciences through understanding how evolution proceeds by

interactions of organisms with their environment.

BS315 Genetics

The course deals with the rules of inheritance underlying the phenotypic consistency of an organism. Detailed

topics include the transfer of genetic information, recombination, mutagenesis, genetic regulatory mechanism, and

genes associated with disease and development. The quantitative approaches to population and evolutionary genetics

will also be introduced.

BS318 Developmental Biology

In this lecture course, we will deal with the developmental processes by which the genes control cell

differentiation and determine pattern from fertilized eggs to adults. In particular, we will emphasize developmental

principles and concepts of developmental biology by understanding how genes control the developmental processes

in Drosophila and in vertebrates.
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BS319 Laboratory in Cell Biology & Genetics

This laboratory course provides practical experience with selected, but broad-ranging methods in cell and

organism-level researches, and also demonstrate the application of those methods to contemporary problems in

genetics and cell biology. Experiments include a variety of organisms (bacteria, plants, and animals) and a variety

of techniques

(cell culture, spectrophotometry, genetic complementation, genetic transposition, histochemical staining, etc.).

BS322 Biological Engineering

This course intends to introduce all aspects of introductory biochemical engineering such as mass balance, energy

balance, and fundamental engineering calculations.

BS325 Microbial and Cell Biotechnology

This course introduces the basic principles related to the cultures of microorganisms plant, and animal cells in

bioreactor to exploit cellular activities. Subjects include Cell growth kinetics, Metabolic regulation, Medium design,

Environmental factors, and Bioreactor design and operation.

BS326 Biotechnology Experiment

This course is designed to gave students understand the principles of biological engineering related to various

bioprocesses using microbes and enzymes. In addition, the part of laboratory course is designed to train students

basics biological engineering experimental techniques and practice.

BS332 Microbial Chemistry

This course deals with biosynthesis and biological functions of important secondary metabolites of living

microorganism. Topics covered include Antibiotics, Industrially important secondary metabolites, Biosynthesis of

polypeptides, Shikimates, Terpenes, and Molecular biological aspects of antibiotic biosynthesis and development.

BS342 Enzymology

In this lecture we have tried to give a broad account of enzymology and have aimed to put current knowledge

into prospective. To study enzymes will be helpful to understand a crucial role of catalysis in metabolic process

of living organism. Because of the complexicity of such processes, it is necessary to gain an insight into the

properties of enzymes in simpler systems such as isolated entities in the test tube. Next we followed a

progression from the properties of isolated enzymes to the behavior of enzymes in complex systems, leading up to

cells. We include discussion of the importance of enzymes in medicine and industry to emphasize that

enzymology is not purely academic but has increasingly wide applications.

BS355 Pharmacology

Students taking this class will gain the necessary understanding of fundamental principles of pharmacology,

emphasizing molecular mechanisms of drug action and principles of drug-receptor interactions, drug

absorption/pharmacokinetics, drug metabolism, etc.

BS357 Introduction to Neuroscience

This lecture introduces the history and basic principles of neuroscience and recent understandings how the structure

and physiology of neurons contribute to the brain functions and the control of behaviors. Lectures mainly deal

with contents described in the text and present some recently defined priciples or results in the field of modern

neuroscience.

BS358 Plant Biology

The plant constitutes an important group of living organisms which provides not only foods but also many

medicinal drugs, perfumes, and construction materials. The lecture will cover various introductory plant-related

topics including photosynthesis, secondary metabolism, and plant development.

BS365 Environmental Microbiology

This course deals with the characteristics of fundamental physiology, taxonomy and ecology of microorganisms in

the clinic, environment, and industry.

BS371 Animal Cell Culture and Engineering

Biological and bioengineering principles underlying animal cell cultures for production of therapeutic proteins,

vaccines, and human cells.
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BS401 Physical Chemistry for Life Science

The goal of this course is to understand the biophysical properties and principles of biological processes.

BS431 Virology

This course is designed to provide students with basic and medical characteristics of viruses. It deals with

classification, replication, and transcription of viruses. Viral structure and functions are also covered.

BS433 Molecular Biology of Gene Regulation

This course will cover the integrated introduction to the studies of genes and their activities at the molecular

levels including: mechanisms of gene regulation at the level of transcription, chromatin structure, DNA methylation,

RNA processing, mRNA localization, protein synthesis and degradation, and DNA replication. One of key features

of this course will be layering various approaches to the detailed mechanisms.

BS452 Immunology

The course deals with the basic concept of immune system including immune cells, diverse cytokines and their

interactions both at cellular molecular levels.

BS453 Physiology

Understanding toward co-ordinations and intergrations of physiologic processes in the body at the level of

nano-molecular-cellular-tissue-organ levels.

BS462 Environmental Biotechnology

The course deals with the role of microorganisms in the maintaining of balanced ecosystems in the biosphere.

Students will then be encouraged to discuss how to use microorganisms to re-organize an ecosystem destroyed by

pollution. Because microorganisms act mainly in water, methods for effectively taking care of polluted water will

be the focus of this course. The students will learn to measure the amount of pollution of water; to calculate

various parameters for designing effective mechanisms to eliminate polluted water; to use the obtained parameters

to create systems of activated sludge treatment, effluent treatment, lagoons, water filtration, and anaerobic

fertilization.

BS463 Genetic Engineering

Purpose of the course; To get senior students acquainted with advanced recombinant technology and its application

in basic and applied sciences. In addition, genome engineering and functional genomics of living organisms will be

discussed with the emphasis on the creation of new metabolic pathways and restructuring of microbial genomes.

Knowledge of general microbiology and biochemistry is strongly required.

BS465 NanoBioTechnology

This course deals with how the basic principles of nanotechnology can be integrated into biotechnology and what

industrial fields will be created by this consequence in the future.

BS467 Biomaterials

This course is an introduction to basic principles of materials science and cell biology underlying the design of

medical implants, drug and gene delivery systems, artificial organs, molecular imaging, and matrices for tissue

engineering.

BS481 Topics in Life Science I

This course selects a topic that has drawn the particular attention of biological scientists. Discussion will be

concentrated on how original discoveries were made, what progress was achieved later on, and what major

controversies currently exist, as well as future directions.

BS482 Topics in Life Science II

This course selects a topic that has drawn the particular attention of biological scientists. Discussion will be

concentrated on how original discoveries were made, what progress was achieved later on, and what major

controversies currently exist, as well as future directions.

BS483 Topics in Life Science III

This course selects a topic that has drawn the particular attention of biological scientists. Discussion will be
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concentrated on how original discoveries were made, what progress was achieved later on, and what major

controversies currently exist, as well as future directions.

BS490 B.S. Thesis Research

Each student is required either to perform an original research or to write an extensive review article for a M.S.

thesis.

BS495 Specified Research

This listing is for participation in advanced research under direction of a selected faculty member.

BS496 Seminar

This selection is offered to all students as part of the core curriculum. Recent and interesting work regarding

selected issues in modern biological studies is included.

BS507 General Clinical Medicine

This course designed to give students a basic understanding of clinical medicine. Topics include etiology,

pathophysiology, diagnosis and treatment of human diseases. The each lecture will be given by a specialist in the

each clinical area.

BS512 Biostatistics

The course deals with descriptive and analytical method of biological phenomena, and the topics treated include

distributions of statistical tests, analysis of variance, regression and correlation.

BS516 Advanced Genetics

Genes of the higher eucaryote are characterized by complex structures and their activation is restricted by various

methods. This course examines the biological significance of such structures and functions and helps students

create insight into the activation of genes through post-transcriptional modification by methylation. Moreover, it

will cover specific examples of medical applications concerning the unique regulation mechanism of sex

chromosomes.

BS518 Chemical Genomics & Medicinal Systems Biology

With advances in determining the entire DNA sequence of the human genome, it is now critical to identify and

catalog genes for specific cellular pathways, and ultimately to formulate and modulate genomic networks in

complex biological systems. This course will focus on the recent development of such genomic approaches,

including chemical genomics that uses small molecules to probe and control human genomic networks. These

multi-disciplinary approaches with medicinal systems biology approach will provide the relevant and creative

directions for efficient discovery of drugs, therapeutic disease genes and disease networks in human bio-systems.

Thus, the importance of these genome studies will be highlighted to perform basic and clinical research for

diagnosis, drug discovery and development.

BS524 Advanced Molecular Biology

This course is designed to give students a basic understanding and history of molecular biology. Topics include:

structure and function of nucleic acids, enzymes involved in DNA replication, in vivo DNA replication,

transcription and translation in general.

BS525 Gene Expression

This course provides students with an understanding of fundamental principles underlying various steps of gene

expression with an emphasis on molecular mechanism of transcription regulation. Topics include the mechanistic

steps of transcription, the roles of transcription factors, regulation of gene transcription, RNA processing and

editing, translational post-translational control.

BS526 Molecular Virology

This course deals with the structure, replication and functions of viral genes in molecular level and emphasizes the

understanding of the molecular characteristics of animal viruses.
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BS528 Epigenetics

The regulation of gene expression in many biological processes involves epigenetic mechanisms. This class is

intended for those working in the field, as well as being a suitable class for advanced undergraduate and graduate

courses on gene regulation.

BS531 Advanced Microbiology

This course covers chemistry, synthesis, and functions of structural components of bacteria, diversity of

morphology, physiological and ecology of bacteria and other microorganisms. Interrelationships between

microorganisms and their environment are also covered.

BS532 Applied and Environmental Microbiology

This course deals with the roles of microorganisms in the environment and industry: the characteristics of

microorganisms in applications are discussed.

BS536 Environmental Toxicology

This course covers the absorption, distribution, metabolism and excretion of toxic substances. Topics include:

Target organ toxicity and toxic mechanisms of drugs, Pesticides, Food additives and air pollutants. Regulation and

risk assessment.

BS538 Microbial Genomics

This course is intended to give graduate students familiarity with microbial sequencing, microbial functional and

comparative genomics and microbial evolution.

BS541 Advanced Cell Biology

This course emphasizes the molecular structure/function relationship at the cells. Focus is given on cell membrane

permeability, cellular interaction, cytoskeleton/motility, function of ER. Golgi complex, mitochondria, ribosome, etc.

BS543 Advanced Neurobiology

This course will study basic aspects of neurons (development, synaptic transmission and synaptic plasticity) and

molecular mechanisms underlying various brain functions (i.e., sensory-motor system, sleep and memory) and

dysfunctions (i.e., schizophrenia)

BS545 Stem Cell Biology

Stem cells are able to maintain their undifferentiated status and to differentiate to various cell types of a body. To

expand the fundamental knowledge of stem cell biology, this subject is focused on understanding the molecular

and cellular mechanisms involving in the self-renewal and differentiation of stem cells.

BS547 Neural Development

The objective of this course is to understand the basis of neural development in molecular and cellular levels of

the nervous system from genes to memory and behavior of the animals.

BS552 Advanced Fermentation Technology

This course covers the application of microbial physiology and biochemical engineering principles to fermentation

processes of practical importance to exploit the activity of microorganisms to the greatest extent. Selected topics

include fermentations of primary and secondary metabolites and other biologically active substances. In addition, a

recombinant DNA fermentation system are introduced and discussed on fermentation technology.

BS554 Advanced Biological Engineering

This course deals with the handling of the bioreaction of enzymes and microbial cells in the various types of

bioreactors, in order to make the bioreactors, in order to make the bioprocesses more economically feasible. It

covers the following topics: Interpretation of principal ideal reactions, Kinetics of biocatalytic reactions, Design and

analysis of bioreactors, Control and optimization of bioreactors. Certain segments of BS324 are discussed here in

more depth.

BS562 Protein Design

This course will focus on principles and progress in design of proteins with desired functions as well as on the

fundamental aspects of proteins.
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BS582 Food Engineering I

This course deals with engineering principles related to mass transfer, heat transfer and momentum transfer in food

processing. Principles of a panel test and physics-chemical properties of food materials are also discussed.

BS583 Structural Biology

This lecture eleaborates on how biological functions of organisms at the molecular level operate, by understanding

the 3-D structure of large biomolecules such as proteins.

BS584 Novel Drug Delivery Systems

This is a general education course of novel drug delivery systems (DDS), introducing sustained-release DDS

formulation and targeted drug delivery systems. The importance and current problems concerning stabilization and

formulation of DDS and gene delivery systems are the major topics of discussion in this course, as well as the

design of polymeric scaffold systems for effective drug delivery.

BS586 Plant Developmental Biology

The plant, an important group of living organisms which provides not only foods but also many medicinal drugs,

perfumes, and construction materials, has evolved separately from the animal, thus the extrapolation of knowledge

gained from the animal has the limited use. Since our existence on Earth depends so much on plants, however, it

is necessary to understand how plants develop themselves and maintain the integrity as multicellular organisms.

This lecture will cover how plants develop themselves and how plants maintain the integrity at the molecular

levels.

BS611 Advanced Molecular Cell Biology I

This course covers recent advances in most areas of modern life sciences which graduate students should be

acquainted with for their own thesis researches. The course will place a particular emphasis on basic processes of

cell biology.

BS612 Advanced Molecular Cell Biology II

This course is the continuation of Molecular Cell Biology I, which will cover the recent advances in several

fundamental biological phenomena occurring at the level of cells with a particular emphasis on their molecular and

mechanistic aspects.

BS613 Cellular and Molecular Immunology

This lecture will provide the students with basic and comprehensive concepts of modern immunology in cellular

and molecular level. Topics include development of immune system, innate and adaptive immunity, recognition of

antigen, lymphocyte development and activation, and immune system in health and disease.

BS620 Physical Biochemistry

This course deals with the principles of physical chemical methods in biochemistry and molecular biology.

Hydrodynamic as well as spectroscopic methods for separation, characterization and structure determination of

biopolymers such as proteins and nucleic acids are discussed.

BS622 Enzyme Chemistry

This lecture course deals with a comprehensive discussion of enzyme catalysis: principles of catalytic mechanisms,

kinetics of enzyme and nonenzyme catalyzed reactions allosteric interactions between subunits and the mechanisms

of coenzyme catalyzed reactions.

BS624 Protein Chemistry and Engineering

This course provides seniors with an ability to understand modern protein folding and protein structure analysis.

Topics include methods for determining protein structure, biological and biochemical methods in protein design,

purposely modified proteins and their properties. Design of mutant proteins, structural analysis of mutant protein by

NMR and X-ray crystallography, and applications to science medicine and industry are also included.

BS626 Nucleic Acid Biochemistry

This graduate course provides students with the current advancements in nucleic acid research. Focus is given on

new unusual structures of DNA and RNA, and newly discovered functions of RNA ribozymes, telomerase RNA,

guide RNA and anti-sense RNA, etc.
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BS628 Biological Membranes

The course focuses on the relationship between the structure and function of biological membranes. The lectures

will also provide insight to the characteristics of the liposome, the mutual relationship between liposomes and

proteins, the transport of molecules through the membrane, the electrical phenomenon in organisms, the effect of

hormones, and the mechanism of energy transduction and membrane fusion.

BS631 Microbial Genetics

Provides graduate students in biological sciences with an ability to apply microbial genetics methodology and

reasoning to specific biological problems. Topics include mutation and metagenesis, gene theory, mapping and

strain construction, genetic manipulation in vivo, plasmid and genetic manipulation in vitro, physical

characterization of the whole genome, repair and recombination. mobile genetic clements, control of gene

expression, fungi as a genetic system, lambda bacteriophages, and a genetic approach to morphogenesis and

behavior.

BS633 Microbial Physiology

Advanced topics related to microbial physiology at the graduate level are discussed with a particular emphasis on

the methodology of approaching a problem. This course covers protein localization, cell division sensory

response/signal transduction, stress response, and various global regulatory networks.

BS642 Behavioral Genetics

Behavioral genetics is an emerging filed in neuroscience to explore the neural basis for behaviors. This lecture

will also deal with key methods in behavioral genetics including gene-targeting, inbred mouse usage and behavioral

tests for sensory-motor, emotion, learning and memory and etc.

BS662 Bioseparation Technology

Basic principles for the economical purification of valuable bio-materials are provided in this course. Issues with

regard to scale-up purification processes from bench- to plant-scale are also dealt with.

BS664 Numerical Methods for Biochemical Engineering

This course is focused on mathematical methods which are basically required to understand and solve biochemical

engineering problems. The numerical methods to solve linear algebraic equations, ordinary and partial differential

equations are provided. Matrix operations and the Runge-Kutta method for numerical integration are included.

BS671 Advanced Animal Cell Engineering

The course will provide the students with basic knowledge on cell functions needed for cultivation of animal cells.

In addition, the students will be informed about the production of therapeutic proteins from animal cells.

Discussions will be also held on recent trends concerning the tissue engineering of human bone marrow,

epidermal, and liver cells.

BS685 Advanced Developmental Biology

The primary goal of the course is to present a comparative view of cellular and molecular mechanisms of animal

development. This includes induction mechanisms, cell adhesion and migration, cell-matrix interactions and

protein-protein interactions (i.e., interactions between Hox and transcriptional cofactors) during body axis formation,

neurulation, and organogenesis. The development of complex systems, such as the nervous system and limbs is

emphasized. Model organisms and evolutionary aspects are especially emphasized. Another important aim of the

course is to teach the students how actual developmental research is carried out. Various state-of-art research

techniques used in modern developmental biological researches are introduced.

BS711 Bioinformatics

The course provides graduate students with an overview of the characteristics of biological information,

organization, and processing mechanism, and introduces various approaches to simulate those systems.

BS713 Human Genomics

The course provides the student with an ability to apply the concept of DNA, chromosome and cell in classical

genetics to very real situation on human genome, genetic engineering, gene therapy, along with biomedical

application in human health care.
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BS720 Selected Topics in Biochemistry

This course is designed to provide doctoral degree candidates with the current advancements of biochemical

research with a focus on a few specific topics of contemporary interest. Different topics are discussed every year.

BS722 Biochemistry of Carcinogenesis

This course is designed for graduate students to understand the basic biochemistry of chemical carcinogens. These

include metabolism of chemical carcinogen, interactions between the carcinogens and oncogenes, inhibition of

chemical carcinogenesis, chemopresentaton and reduction of cancer risks, and finally influence of dietary

constituents in chemical carcinogenesis.

BS723 Cell Signaling Networks

The goal of this course is to provide students with fundamental understanding of intracellular signaling and

intercellular communications. It will also provide them with new concept of drug development targeting cell

signaling. In this class, I will focus on the intracellular signaling pathways responsible for cancer metastasis, cell

migration and epithelial-mesenchymal transition.

BS730 Selected Topics in Microbiology

This course deals with the mist up to date information about microbiology with an emphasis on the applications

to production of industrially useful products.

BS740 Selected Topics in Cell Biology

This course is designed to provide doctoral degree candidates with the current advancements of cell biology

research with a few specific topics of contemporary interest.

BS742 Molecular Cell Biology

Details of the cell's delicate structure, functions and their interrelationships are presented. Topics include: plasma

membrane, cell nucleus, cytoskeleton, cell signalling, cell growth and division, cell adhesion, cell junctions and the

extracellular matrix.

BS750 Selected Topics in Biotechnology

The purpose of this course is to give graduate students the most up-to-date information about biotechnology.

Topics are decided by instructors. Covered topics are as follows: molecular biology, industrial microbiology,

biochemical engineering biomedical technology, and cell cultures.

BS760 Selected Topics in Environmental Biotechnology

The purpose of this course is to give graduate students the most up-to-date formation about environmental

biotechnology.

BS781 Special Topics in Food Science & Technology

This course is designed to expose graduate students in biotechnology to the research topics of current interests in

food sciences and technology. It covers the following topics: food biotechnology, novel bioseparation, food

additives, and food packaging. Covered topics are as follows: Physical chemistry, food engineering, food chemistry

and biochemistry.

BS782 Cell Signal Transduction

This course explores advanced topics in signal transduction related to cell proliferation and differentiation. Some

topics covered include the following: protein kinases and their function, phosphatases and their role in regulation,

growth factor receptors and G-proteins, calcium and other second messengers, cell cycle and immune system signal

transduction events, etc. A basic review of overall related researches will be provided, and current findings from

the scientific literature will be discussed.

BS791 Scientific Writing in English

The course is intended to improve graduate students ability to present their research results at international

scientific meetings and to write manuscripts for international scientific journals. Students taking this course are to

learn structural management and technical pitfalls in scientific writing. They will also practice writing and

proofreading of scientific papers.
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BS801 Advanced Topics in Life Science I

The course provides graduate students with an overview of the characteristics of biological information,

organization, and processing mechanism, and introduces various approaches to simulate those systems.

BS802 Advanced Topics in Life Science II

The course provides graduate students with an overview of the characteristics of biological information,

organization, and processing mechanism, and introduces various approaches to simulate those systems.

BS803 Advanced Topics in Life Science III

The course provides graduate students with an overview of the characteristics of biological information,

organization, and processing mechanism, and introduces various approaches to simulate those systems.

BS960 M.S. Thesis Research

This listing is for participation in advanced research under the direction of a faculty member.

BS965 Independent Study in M.S.

This listing is for participation in advanced research under the direction of a faculty member.

BS966 M.S. Seminar

This selection is offered to all students in biological sciences as a core curriculum course. The course covers

recent relevant and interesting research in modern biology.

BS980 Ph.D. Thesis Research

This is advanced research under the direction of a faculty member.

BS986 Ph.D. Seminar

This is offered to all students in biological sciences as a core curriculum course. The course covers recent

research works in which topics include selected issues of modern biological studies interesting to members of

discipline.

BS990 Graduate Student Seminar

This course intends to enhance the skill of presentation and communication of the predoctoral students by

providing them with an opportunity to present their own results obtained during their doctoral training. In this

course, it is mandatory for students to present twice before they finish the Ph. D. program.



| 162 |  2009~2010 General Bulletin

Depar tment of Bio and Brain
Engineer ing URL : bioeng.kaist.ac.kr

Dept. Phone : +82-42-350-4302~4

1. Introduction

Mission Statement

[Mission] In the fused field of electronics, information technology, and nanotechnology that are based on

biological science, we educate innovative human resources who will create new knowledge and technology. We

will open better future through new technological development for better human life in Korea and the world.

[Str ategy] Utilizing the strength of electronics and information technology of Korea, we focus on the integration

of BioInformation System, BioElectronic System and BioNano / Micro System. Through the technological

innovation of their fusion, we contribute to the industry of Korea and the world.

Newly established in 2002 at the KAIST, the Department of Bio and Brain Engineering aims at providing

educational programs that train experts who can generate new knowledge and conduct interdisciplinary research in

unexplored areas wherein biology, medical science, and engineering are combined. The program focuses on an

understanding of the characteristics and interactions of biomolecules such as DNA and proteins, a comprehensive

analysis of bioinformation and biological phenomena on a systemic level, and the development of artificial

biological elements with better biocompatibility and nano-scale operations.

The undergraduate curriculum focuses on providing comprehensive basic knowledge in areas including computer

engineering, electronic engineering, mechanical engineering, biology, and medicine. In addition, through independent

research on a variety of topics, students acquire skills for conducting interdisciplinary research. For a more

effective and speedy completion of their studies, students are recommended to choose the program in which the

bachelor's and master's degree are linked.

In the graduate program, students with diverse academic backgrounds conduct interdisciplinary education and

research. Participation in international academic seminars, and in education and training abroad through joint

research with an international advisory boards help to equip our students with a global-standard in research ability

and expertise. In addition, students can select the integrated master's and doctoral degree program, which enables

them to reduce the term of their studies.

2. Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)
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◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

　English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits (MAS109, MAS201)

※ Students with a double major take 3 credits or above including at least one course between

MAS109 and MAS201

D. Major Course : at least 42 credits

◦ Mandatory Major Course : at least 14 credits

Bioengineering Fundamentals, Molecular and Cellular Biology, Bioengineering LaboratoryⅠ,

Bioengineering Laboratory Ⅱ 

◦ Elective Major Course : at least 28 credits

E. Elective Course : 'Probability and Statistics' (MAS250) should be taken after 2006.
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F. Research Course : at most 7 credits. (even though you complete more than 7, we don't account the rest of

the credits for your graduation.)

◦ Graduation research: 3 credits (required)

◦ Individual study: 2 or fewer credits

◦ Seminar: 2 credits (required)

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March

1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28,

2007: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : at least 18 credits

- Mandatory Major Course: 18 credits

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

1) Thesis Master's Degree

A. Graduation Credits : at least 33 credits in total.

B. Mandatory General Course : 3 credits and 1AU

- 1 course among CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511

Probability and Statistics, CC512 Introduction to Materials and Engineering, CC513 Engineering

Economy and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship and

Business Strategies, CC531 Patent Analysis and Invention Disclosure,

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : abolished

D. Elective Course : at least 18 credits(must complete 2 or more bio & brain engineering's graduate

subjects whose second subject code no. are different from each other, except BiS510 Technology

Commercialization and Venture Business, BiS800 Special Lectures in Bio and Brain Engineering,

BiS810 Leadership & Communication, BiS966 Seminar(Master), BiS987 Biofusion Seminar)

E. Research Credits : at least 12 credits including BiS966 Seminar 2 credits, BiS987

Biofusion Seminar 2 credits (Foreign students are required to take one of the following

classes : Korean classes (2 credits or more) or seminar class (BiS966, 2 credits))

2) Coursework Master's Degree : Applicable to Integrated Master's and Doctoral Degree Program

A. Graduation Credits : at least 33 credits in total.
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B. Mandatory General Course : 3 credits and 1AU

- 1 course among CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511

Probability and Statistics, CC512 Introduction to Materials and Engineering, CC513 Engineering

Economy and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship and

Business Strategies, CC531 Patent Analysis and Invention Disclosure,

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : abolished

D. Elective Course : at least 24 credits(must complete 2 or more bio & brain engineering's graduate

subjects whose second subject code no. are different from each other, except BiS510 Technology

Commercialization and Venture Business, BiS800 Special Lectures in Bio and Brain Engineering,

BiS810 Leadership & Communication, BiS966 Seminar(Master), BiS987 Biofusion Seminar)

E. Research Credits : at least 6 credits including Seminar, Individual Study

※ Coursework Master's Degree are required for students entered after 2004.

❑ Doctoral Program

A. Graduation Credits : at least 60 credits in total.

B. Mandatory General Course : 3 credits and 1AU

- 1 course among CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511 Probability

and Statistics, CC512 Introduction to Materials and Engineering, CC513 Engineering Economy and Cost

Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship and Business Strategies, CC531

Patent Analysis and Invention Disclosure,

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : abolished

D. Elective Course : at least 27 credits(must complete 3 or more bio & brain engineering's graduate

subjects whose second subject code no. are different one another, except BiS510 Technology

Commercialization and Venture Business, BiS800 Special Lectures in Bio and Brain Engineering, BiS810

Leadership & Communication, BiS986 Seminar(Doctoral), BiS987 Biofusion Seminar)

E. Research Credits : at least 30 credits including BiS986 Seminar 2 credits, BiS987 Biofusion Seminar 2

credits (Foreign students are required to take one of the following classes : Korean classes (2 credits or

more) or seminar class (BiS986, 2 credits))

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).

❑ Measures for Change

1. Undergraduate Courses

All requirements apply to students entering after 2009. But, students entering before 2009 can choose

between the previous requirements and current requirements. 2 credits of seminar (BiS496) in research

credits are required for students entering after 2005.

* alternative subject

- BiS331 Bio Computer Engineering → BiS431 Bio-Data Engineering or BiS438 Bioinformatics

2. Master's Courses

This requirements apply to students entering 2010. But, students entering before 2010 can choose between

the previous requirements and current requirements. 2 credits of seminar in research credits are required for

students entering after 2005, 2 credits of Biofusion seminar in research credits are required for students
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entering after 2007(Foreign students are required to take one of the following classes : Korean classes (2

credits or more) or seminar class (BiS966, 2 credits)).

3. Doctoral Courses

This requirements apply to students entering 2010. But, students entering before 2010 can choose between

the previous requirements and current requirements. 2 credits of seminar in research credits are required for

students entering after 2005, 2 credits of Biofusion seminar in research credits are required for students

entering after 2007(Foreign students are required to take one of the following classes : Korean classes (2

credits or more) or seminar class (BiS986, 2 credits)).

4. Integrated Master's and Doctoral Degree Courses

◦ Students who entered the program in between 2005 and 2008 must take Seminar for Master's (2 credits)

and Seminar for Doctoral (2 credits).

◦ For students who enter the program in 2009, general rules for Integrated Master's and Doctoral Degree

Program ("6.3. The curriculum credits and research credits earned from the Master's course may be

cumulatively counted") are applied.
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Classification Subject
No.

Subject Name
Lecture: Lab.:

Credit
(Assignment)

Semester Remark

Mandatory
Major
Course

BiS200 Bioengineering Fundamentals 3:0:3(6) Spring

BiS222 Molecular & Cellular Biology 3:0:3(6) Fall *BS202

BiS301 Bioengineering Laboratory Ⅰ 1:9:4(4) Spring

BiS350 Bioengineering Laboratory Ⅱ 1:9:4(4) Fall

Elective
Major
Course

BiS202 Cell Biology 3:0:3(4) Fall

BiS208 Biochemistry II 3:0:3(3) Fall

BiS221 General Biochemistry 3:0:3(6) Spring
*BS205,BS208,

CH381,CH482

BiS223 Physical Principles in Biological Systems 3:0:3(6) Spring

BiS225 Anatomy & Physiology 3:0:3(6) Spring *BS351

BiS232 Bio-Data Structures 3:0:3(6) Fall *CS206

BiS252 Bioinstrumentation Fundamentals 3:0:3(6) Fall

BiS321 Systems Biotechnology 3:0:3(6) Spring

BiS328 Brain Science Fundamentals 3:0:3(6) Fall

BiS332 Bio-database system 3:0:3(6) Fall

BiS351 Bio-Signal Processing 3:0:3(6) Spring

BiS352 System Modeling in Bioengineering 3:0:3(6) Fall

BiS354 Analog Microelectronics circuits 3:0:3(6) Fall

BiS355 Digital systems laboratory and bio-applications 3:0:3(6) Fall

BiS371 Biofluidics 3:0:3(6) Fall

BiS372 Dynamic Motion and Response 3:0:3(6) Fall

BiS377 Biomechanics 3:0:3(6) Spring *MAE231

BiS400 Special Topics in Bio and Brain Engineering 3:0:3(6) Spring,Fall

BiS401 Special Topics in Bio and Brain Engineering (1) 1:0:1(2) Spring,Fall

BiS402 Special Topics in Bio and Brain Engineering (2) 2:0:2(4) Spring,Fall

BiS410 Bioengineering Senior Project 1:6:3(3) Spring

BiS422 Science Communication & Leadership 3:0:3(6) Fall

BiS423 Molecular Biology 3:0:3(4) Spring *BS433

3:0:3(6) Fall *CH463BiS424 Instrumental Analysis for Biomaterials

BiS425 Biotechnology Laboratory 1:6:3(3) Spring,Fall *CBE362

BiS427 Computational Neuroscience 3:0:3(6) Spring

BiS432 Biomedical Statistics 3:0:3(6) Fall

BiS437 Bio-Data Engineering 3:0:3(6) Spring

BiS438 Bioinformatics 3:0:3(6) Fall

BiS451 Cognitive Neuroscience 3:0:3(6) Fall

BiS452 Biomedical Imaging 3:0:3(6) Fall

BiS470 BioNano Engineering 3:0:3(6) Spring

BiS471 Bio-inspired Systems 3:0:3(6) Spring

BiS472 Micro Heat & Mass transfer 3:0:3(4) Fall

BiS473 BioNano Laboratory 0:9:3(6) Fall

Research

BiS490 Graduation Research 0:6:3

BiS495 Individual Study 0:6:1

BiS496 Seminar 1:0:1

3. Curr iculum

❐ Undergraduate Course

※ *: Alternative courses

※ BiS400-level courses are admitted to the Master's degree program.
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Classification
Subject

No.
Subject Name

Lecture:Lab.
:Credit

(Assignment)
Semester Remark

Mand-
atory

General
Course

Mand-
atory

CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring,Fall

Choose
1

CC500 Scientific Writing 3:0:3 Spring,Fall

CC510 Introduction to Computer Application 2:3:3 Spring,Fall

CC511 Probability and Statistics 2:3:3 Spring,Fall

CC512 Introduction to Materials and Engineering 3:0:3 Spring,Fall

CC513 Engineering Economy and Cost Analysis 3:0:3 Fall

CC522 Introduction to Instruments 2:3:3 Fall

CC530 Entrepreneurship and Business Strategies 3:0:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3(6) Spring,Fall

Elective
Major
Course

BiS500
Bioinformation and

Bioelectronics
3:0:3(3) Spring

BiS510
Technology Commercialization and

Venture Business
3:0:3(6) Spring

BiS521 Biology for Engineers 3:0:3(6) Spring

BiS522 Genomics and Proteomics 3:0:3(4) Fall

BiS523 Information and Electronics for Scientists 3:0:3(6) Spring

BiS524 Biopharmaceuticals 3:0:3(6) Fall *BS543

BiS525 Brain Dynamics 3:0:3(6) Spring

BiS526 Methods in Neuroscience 3:0:3(6) Spring

BiS527 Neurophysiology and Information 3:0:3(6) Spring

BiS531 Genome Bioinformatics 3:0:3(6) Spring

BiS532 Bioinformatics Laboratory 2:3:3(6) Fall

BiS533 Computing Technology 3:0:3(6) Spring,Fall

BiS534 Systems Biology 3:0:3(6) Spring

BiS536 Proteome Bioinformatics 3:0:3(6) Fall

BiS551 Medical Image Processing 3:0:3(3) Spring

BiS552 Digital Biomedical Signal Processing 3:0:3(6) Fall

BiS553 Biophotonics 3:0:3(6) Spring *CBE567

BiS554 Neural Networks 3:0:3(6) Fall *EE538

BiS571 BioElectroMechanics 3:0:3(6) Spring

BiS572 Microtransducers and Laboratory 2:3:3(6) Fall

BiS622 Metabolic Engineering 3:0:3(3) Fall

BiS627 Clinical Neuroscience 3:0:3(3) Spring

BiS631 Data Mining 3:0:3(6) Spring

BiS632 Biostatistics 3:0:3(6) Spring,Fall

BiS633 Bio-Intelligence 3:0:3(6) Spring

BiS634 Database Construction 3:0:3(6) Fall

BiS651 Hearing and Auditory Model 3:0:3(6) Spring

BiS652 Human Visual Model 3:0:3(6) Fall

BiS653 Biomedical Imaging System 3:0:3(6) Spring *EE737

BiS671 Nanomaterial Process and Behavior 3:0:3(4) Spring

BiS672 Nano Electro Mechanical Systems 3:0:3(4) Fall

BiS673 Bioelectronic Devices 3:0:3(6) Spring

BiS721 Computational Cell Biology 3:0:3(6) Spring

❐ Graduate Course
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Classification
Subject

No.
Subject Name

Lecture:Lab.
:Credit

(Assignment)
Semester Remark

Elective
Major
Course

BiS722 Cell Signaling Network 3:0:3(6) Fall

BiS723 Advanced Cognitive Neuroscience 3:0:3(6) Fall

BiS731 Bio-Pattern Recognition 3:0:3(6) Spring

BiS732 Bio-Network 3:0:3(6) Spring,Fall

BiS735 Computer Graphics and Bio-Application 2:3:3(6) Spring *CS580

BiS752 Neural Engineering 3:0:3(6) Spring

BiS771 Nanobiotechnology 3:0:3(4) Spring

BiS772 Nano-Micro-Machining Process Laboratory 2:3:3(4) Fall

BiS800
Special Lectures in Bio and Brain

Engineering
3:0:3(6) Spring,Fall

BiS801
Special Lectures in Bio and Brain

Engineering (1)
1:0:1(2) Spring,Fall

BiS802
Special Lectures in Bio and Brain

Engineering (2)
2:0:2(4) Spring,Fall

BiS810 Leadership & Communication 3:0:3(6) Fall

Research

BiS960 Thesis/Dissertation Research (Master)

BiS965 Individual Study (Master)

BiS966 Seminar (Master) 1:0:1

BiS980 Thesis/Dissertation Research (Doctoral)

BiS986 Seminar (Doctoral) 1:0:1

BiS987 Biofusion Seminar 1:0:1 Spring,Fall

※ * : Alternative courses

※ BiS500-level courses are admitted to the undergraduate program.
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4. Descr iption of Courses

❐ Undergraduate Program

BiS200 Bioengineering Fundamentals

This course discusses basic knowledges for interdisciplinary research area among biology, medical, information,
electronic and mechanical engineering. This course, also, provides common tool for scientific understanding of

biological operation mechanism, analysis of organism structure, and principle of life. Basic theory and tool for
recognition and detection, analysis and treatment, control and handling, storage and usage of biomaterials and

bioinformation are discussed.

BiS202 Cell Biology

A series of lectures on cell biological subjects; Cell composition, cell structure, Cell cycle regulation,

cytoskeleton, Membrane, Transport, Protein Sorting are given in this course.

BiS208 Biochemistry II

This course is a continuation of Biochemistry I and begins with photosynthesis and the synthesis of biological

macromolecules and their components. It focuses on DNA replication, recombination, and repair, RNA synthesis
and splicing, and protein synthesis and activation, and also looks at how cells sense and adapt to environmental

changes.

BiS221 General Biochemistry
This course covers basics of biochemistry for describing biological phenomena and its application to biological

research.

BiS222 Molecular & Cellular Biology

This course covers fundamental topics in DNA chemistry, including: the structure and function of DNA, the
biosynthesis of DNA, the regulation of gene expression, and the mutation and DNA repair.

BiS223 Physical Principles in Biological Systems

This course covers physical principles including thermodynamics, mechanics, energetics, kinetics, transport
phenomena, and molecular forces that are needed to study and model the structure and function of biological

structures.

BiS225 Anatomy & Physiology
Human Physiology is a course designed to give students an introduction to the physiology (and anatomy) of the

human body that would be basic knowledge for bio and brain engineering. The student will learn how the body
works, how to maintain its normal functions and the consequences of injury or disease. Clinical aspects and

contemporary bioengineering application will also be introduced.

BiS232 Bio-Data Structures

This lecture introduces data structures and algorithms for computer programming. It covers design of data
structures and algorithms for bio-data analysis.

BiS252 Bioinstrumentation Fundamentals

As the basic course of the BioElectronics, the system analysis and modeling methods will be studied. Especially
the probabilistic models in both static and dynamic forms, the convolutive model for the linear time-invariant

dynamic systems, and the differential equation model for more general nonlinear time-variant biosystems will be
introduced.

BiS301 Bioengineering Laboratory Ⅰ             
This laboratory course provides the students with opportunities to understand and experience essential experiments
in the bioengineering area. Especially, it focuses nano-molecular bioengineering.

BiS321 Systems Bioengineering
This course discusses the basic concepts of systems biology and practical applications of bioengineering to

biomedical, food, environmental, energy and electronics industry. This course also covers the following topics in
the field of new biotechnology: the nature of living things and the principles of manipulating them; enabling
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technologies; different approaches of biotechnology; specific applications such as medical, industrial, and

environmental; and social issues such as intellectual property, regulations, biotech business, and biowarfare.

BiS328 Brain Science Fundamentals
This course will cover the basic aspects of neuroscience with emphasizing of mechanistic structure and function of

neurons and networks of neurons. In addition, application of neuroscience of knowledge in engineering field will
be introduced.

BiS332 Bio-Database System
Fundamental structures, and operation principles of database systems are introduced in the viewpoint of handling

bio-data such as nucleotide / protein sequences, bio-molecule structures, and high dimensional numeric data. It
covers the entity-relationship model, relational model, SQL, XML, and database design methodologies.

BiS350 Bioengineering Laboratory Ⅱ
Instrumentation and computer interfaces are studied for bioinformatics and bioelectronics researches. We will first
study data acquisition and output as well as Analogue-to-Digital and Digital-to-Analogue data conversion. Then,

term projects will be conducted for measurements of biological signals such as EEG.

BiS351 Biological Signal Processing
Signal processing algorithms for biological signals and their applications are studied. We first study linear system

theory for the input-output relationship in time and frequency domains with Fourier transform. Then, z-transform of
digital signal is studied, and DFT and FFT algorithms are introduced for frequency analysis. Frequency filtering

with FIR / IIR filters and data analysis with PCA and k-means clustering are also studied.

BiS352 System Modeling in Bioengineering

Formal mathematical models such as Petri-nets, automata and hidden-Markov models are explained along with their
properties and analysis methods, respectively. Bio-sequences, protein motifs, protein structures, metabolic pathways,

signal pathways, and regulatory networks are represented and analyzed with such mathematical models.

BiS354 Analog electronic Circuits
Basic operational principle and equivalent circuit models are introduced. Then, several circuits are studied for

rectifiers, amplifiers, and differential amplifiers are investigated. Also, wide-band amplifiers, feedback, output stage,
and OP amplifiers will be studied. Finally, several circuits are introduced for data conversion, frequency filtering,

and oscillators.

BiS355 Digital System Laboratory and Bio-Applications
Digital logic is studied for understanding operation of computing systems. Also, digital system design and

computer interface are studied. Especially, binary system, Boolian logic, combinatorial and sequential logic, and
multiplier unit are investigated. Also, basic operation of microprocessors are studied, and several experiments will

be conducted with microprocessors.

BiS371 Biofluidics

This course introduces basic concepts of biological transport phenomena and helps the design of micro/nanofluidic
devices for medical and biotechnological applications. This course also covers topics in biofluid mechanics, mass

transport, and biochemical interactions, with engineering concepts motivated by specific biological problems.

BiS372 Dynamic Motion and Response
This course offers fundamentals of the kinematics and dynamics involved in the motion of biological and

engineering systems. Focus has been placed on the understanding of the motion and dynamic behavior of the
systems subject to external dynamic forces and moments. Topics include kinematics, particle and rigid body

dynamics, motion and dynamic response, design and analysis of the biological and engineering systems.

BiS377 Biomechanics
This course offers fundamentals of the statics and mechanics involved in deformable biological and engineering

structures. Focus has been placed on the understanding of the internal status and behavior of deformable bodies
subject to external forces and moments at static equilibrium. Topics include static equilibrium, force and

deformation, stress and strain, yield and failure, design and analysis of the biological and engineering structures.
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BiS400 Special Topics in Bio and Brain Engineering
Recent research trends and new research topics are investigated in the field of BioSystems. Special emphasis is
given to technologies related to fusion of bioinformatics, bioelectronics, and technology. The topic may be different
for each course offering, and the topic may be used as the co-title.

BiS401 Special Topics in Bio and Brain Engineering(1)
Recent research trends and new research topics are investigated in the field of BioSystems. Special emphasis is
given to technologies related to fusion of bioinformatics, bioelectronics, and technology. The topic may be different
for each course offering, and the topic may be used as the co-title.

BiS402 Special Topics in Bio and Brain Engineering(2)
Recent research trends and new research topics are investigated in the field of BioSystems. Special emphasis is
given to technologies related to fusion of bioinformatics, bioelectronics, and technology. The topic may be different
for each course offering, and the topic may be used as the co-title.

BiS410 Bioengineering Senior Project
Students learn how to integrate the bio-information, bio-electronics and bio-nano technologies while designing and
implementing bio-fusion systems. All research teams are required to present the results, and write a paper.

BiS422 Science Communication & Leadership
‘Science Communication and Leadership' provide students with scientific (or technical) writing for the public and
presentation to the scientists and the public. It also provide them with an opportunity to improve their own
leadership.

BiS423 Molecular Biology
This course covers fundamental topics and experimental techniques of cellular and molecular biology. Special
topics include transcription, translation, and DNA replication, etc.

BiS424 Instrumental Analysis for Biomaterials
Basic principles and applications of analytical chemistry and instruments in biological sciences will be covered and
discussed in this course.

BiS425 Biochemistry and Biotechnology Laboratory
The objective of this experimental course is to provide students with the basic skills and knowledge for
biochemistry and molecular biology.

BiS427 Computational Neuroscience
Information coding and unsupervised learning in biological neural systems are studied. We will first study simple
neuron models for neural pulse generation and information representation. Then, self-organizing learning algorithms
of massive neural systems will be introduced, and their clustering and Classification performance will be studied.

BiS432 Biomedical Statistics
Basic methods of bioinformatics are introduced, which includes bio-database search techniques, bioinformatics
software applications, sequence alignment, mRNA expression analysis, and protein expression analysis. In addition,
basic statistical techniques for bioinformatics are introduced.

BiS437 Bio Computer Engineering
This course introduces essential concepts and techniques in computer software and hardware for developing
biosystems. Core software techniques including operating systems, database systems, and artificial intelligence are
explained.

BiS438 Bioinformatics
Algorithms and application programs in bioinformatics for studying BioSystems are discussed. Topics include
bio-database search, sequence alignment, gene prediction, protein structure prediction, microarray data analysis, and
biological network.

BiS451 Cognitive Neuroscience
Human cognitive functions are understood and their mathematical models are developed. We first study
measurement techniques for brain signals such as EEG and fMRI. Then, cognitive models are developed for
learning, memory, language, emotion, and behavior.
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BiS452 Biomedical Imaging

This course introduces major medical imaging methods including X-ray computed tomography, magnetic resonance
imaging, x-ray crystallography, positron emission tomography, ultrasound, microscope, and optical imaging systems.

Each of these modalities will be explained from basic imaging physics to advanced imaging mathematics.

BiS470 BioNanoEngineering
This course offers science and technology fundamentals involved in BioNanoEngineering. Topics include the

principles, materials and applications of electromechanical, thermofluidic, biochemical and optoradiative functions in
bio-oriented and bio-inspired nanoengineering systems.

BiS471 Bio-Inspired Systems
This course provides scientific foundation and engineering platform for the bio-inspired systems, where bio-inspired

sensors, actuators and controllers are linked together to achieve new or advanced functions. Topics include the
physical and functional analogy of biological and engineering systems; the principles and methods of sensory,

locomotive and neural functions; the quantitative analysis and engineering design of bio-inspired systems. Required
are the technical reporting and the oral presentation of term projects on bio-inspired systems for applications to the

areas of information and communication, electronics and appliance, automotive and aerospace, biomedical diagnosis,
environmental monitoring and/or industrial instrumentation.

BiS472 Micro Heat & Mass Transport

This course discusses analysis tool and phenomenon of heat and mass transfer in microregion, and provides micro
heat transfer through conduction, convection and radiation. Also, basic principles and applications of material

diffusion and reaction are discussed.

BiS473 Bio-Nano Laboratory
This course provides hand-on experiences on the microfabrication and characterization of bio-oriented and

bio-inspired microelectromechanical systems (bio-MEMS). Lecture and laboratory topics include the basic fabrication
technologies and process monitoring methods for bio-MEMS devices for BINT (Bio-Information-Nano Technology)

applications. Required are the experimental work and laboratory reports on the fabrication process and
characterization results. Submission and oral presentation of final term papers are also required.

BiS490 Graduation Research

BiS495 Individual Study

BiS496 Seminar

❐ Graduate Program

BiS500 Bioinformation and Bioelectronics
This course discusses recent research trend of interdisciplinary research area among biology, medical, information,

electronic and mechanical engineering. By providing the newest research method and application of
bioelectroinformatic systems, this course serves design, analysis and development ability for bioelectroinformatic

systems.

BiS510 Technology Commercialization and Venture Business
Technology Commercialization and Venture Business provide students with theoretical and practical basis for

commercialization of cutting edge technologies and establishment of venture business.

BiS521 Biology for Engineers
This course deals with biology fundamentals and associated subjects required for engineers to understand and

acquire multidisciplinary technology in the fused areas of biological sciences and engineering. To accommodate
those who do not have the biological background, the course covers the biological principles and engineering

applications of general biology including: biochemistry, genetics, and physiology. Subsequently, special emphasis is
placed on applying engineering concepts to biological problems.

BiS522 Genomics and Proteomics
This course describes the determination of the nucleotide sequence as well as many further analyses used to
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discover functional and structural gene information on all the genes of an organism. This course deals with the

basic genetic analysis on a genome-wide scale.

BiS523 Information and Electronics for Scientists
This course is designed to provide basic knowledge on the information and electronics for the biosystems

education and researches. The first half will be devoted to C language, while selected topics from undergraduate
Electrical Engineering courses will be taught at the second half.

BiS524 Biopharmaceuticals
This course offers scientific and engineering principles related to biopharmaceuticals, new paradigm for disease

treatment and dignosis.

BiS525 Brain Dynamics
This course describes various brain functions with a dynamical point of view and briefly reviews the theoretical

aspects of brain functions using nonlinear dynamics and information theory.

BiS526 M ethods in N euroscience
‘M ethods in N euroscience' is designed for graduate students to provide with neuroimaging

technologies to monitor neural activities. We introduce novel imaging technology like two-photon microscope and
NIRS and how they offer insight in how the brain works.

BiS527 Neurophysiology and Information
The purpose of this course is to relate the mechanistic function of the brain to theoretical principles of

information and the computational goal of the brain. The course will assume basic knowledge of neuroscience.
It will briefly cover cellular and systems neurophysiology before exploring theories of information processing in

the nervous system.

BiS531 Genome Bioinformatics
Fundamental bioinformatics techniques including sequence analysis, genomic sequencing, protein motif analysis,

cDNA chip data analysis, SNP analysis, 2D PAGE and MALDI analysis, and pathway analysis, are explained for
bioinformatics software developers and practitioners.

BiS532 Bioinformatics Laboratory

The operation principles and application methods of essential bioinformatics software are exercised, which include
sequence search, multiple sequence alignment, motif search, mRNA expression analysis, protein expression analysis,

metabolic pathway analysis, signal transduction analysis, regulatory network, and so on. In addition, search methods
for various bio-databases are exercised.

BiS533 Computing Technology
Strength and limitation of modern computing technology is discussed fundamentally in depth. It manifests the

inherent characteristics of bio-information and electronics systems based on modern computing technology. This
insight leads to creative discussion about novel computing paradigms based on biological principles.

BiS534 Systems Biology

This course is an introduction to systems biology with a particular focus on interdisciplinary approaches to unravel
complex requlatory mechanisms in various life phenomena.

BiS536 Proteome BioInformatics

Information processing techniques for genomics and proteomics are discussed. After introducing the principles of
various genomics experiments, informatics techniques for gene discovery, comparative genomics and gene

expression analysis are discussed. In addition, proteome informatics for protein expression analysis, protein-protein
interaction analysis and virtual cell simulation is discussed.

BiS551 Medical Image Processing
Processing and visualization of biomedical images are studied for medical diagnosis. Basic theories for biomedical

image acquisition, processing, visualization, image fusion and registration, 3-D visualization, and virtual reality for
medical operations are discussed.
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BiS552 Digital Biomedical Signal Processing

Advanced digital signal processing techniques are discussed for biological signals. Especially, digital signal
processing methods are studied for detection, wavelet, time-frequency joint representation, and FIR/IIR filters. Also,

Wiener, Kalman, eigen, and LMS adaptive filters are studied with their applications to biological signals.

BiS553 Biophotonics
This course teaches fundamental principles and contemporary applications of biophotonics. It will cover ray and

wave optics, fiber optics, photonics semiconductors and biophotonic materials for understanding modern biophotonic
sensing and imaging techniques.

BiS554 Neural Networks
Theory, applications, and implementations are studied. We first introduce two basic learning rules, i.e., Hebbian

learning rule and error back-propagation rule, and discuss network architectures and learning algorithms for several
neural network models. Major applications and neuromorphic hardware implementations are also studied.

BiS571 BioElectroMechanics

This course provides electromechanics for understanding and analysis of biomechatronic systems. An analogy
between mechanical systems and electrical systems, modeling of electromechanical systems, and working principles

of biomedical, diagnostic, surgery and therapeutic equipments are discussed.

BiS572 Microtransducers and Laboratory
This course discusses working principles, materials, configurations and performance specifications of

microtransducers based on MEMS technology. On these basis, experiments using mechanical, electrical, optical,
thermofluidic and biochemical microtransducers, are provided.

BiS622 Metabolic Engineering
This course introduces the basic theory and practical applications of metabolic engineering offering systematic

analysis of complex metabolic pathways and ways of employing recombinant DNA techniques to alter cell
behavior, metabolic patterns, and product formation.

BiS627 Clinical Neuroscience

This course will introduce neurological diseases and psychiatric disorders which give perturbation to nervous
system. This will give students more understanding of nervous system and application of bioengineering technique

for treatment or rehabilitation.

BiS631 Data Mining
Data mining techniques to discover useful patterns and regularities from the vast amount of bio-data are explained.

After understanding the principles of representative data mining tasks such as classification, clustering, and
association discovery, actual experiments using existing data mining software systems are performed.

BiS632 Bio-Statistics
Statistical principles and techniques such as probability distribution, hypothesis testing, regression, principal

component analysis, which can be applied to various bioinformatics tasks, are introduced. Such statistical
techniques are explained along with their applications to bio-sequence homology search, structure homology search,

mRNA expression analysis, protein expression analysis, and so on.

BiS633 Bio-Intelligence
The principles and applications of intelligent systems, simulating and representing bio-mechanism, are discussed.

After introducing genetic algorithms, evolutionary computing, fuzzy computing, and artificial neural networks,
creative ideas for novel computing paradigms are discussed.

BiS634 Database Construction

System architectures and database design methodologies for constructing bio-databases are discussed. Client-server
and web-based architectures are introduced, and the three-step database design procedure consisting of conceptual,

logical, and physical design are explained. In addition, integration techniques of multiple heterogeneous
bio-databases are examined.

BiS651 Hearing and Auditory Model
We study basic concepts of acoustic wave propagation and scattering, and human auditory systems based on
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cognitive, acoustic, and signal processing perspectives. By analysing huge amounts of cognitive science

experimental data, we propose mathematical models for non-linearity, time-adaptation, masking, etc. Also, the
connection of this data to information theory is investigated, and finally, applications to speech recognition are

studied.

BiS652 Human Visual Model
Human visual system is studied with cognitive scientific and signal processing perspectives. By analysing huge

cognitive science experimental data, we will come up to mathematical models. Also, its connection to information
theory is investigated, and finally applications to real-world image recognition and target tracking are studied.

BiS653 Biomedical Imaging System
Theory and applications of several biomedical imaging systems are studied. Especially, X-ray imaging,

ultra-acoustic imaging, X-ray CT, MRI, PET, and PACS are discussed.

BiS671 Nanomaterial Process and Behavior
This course treats the topics of properties, behaviors and controls of nanoparticles, and introduces machining

processes of nanomaterials. Stability, reproducibility and reliability of nanoparticles and nanomaterials are discussed.

BiS672 Nano Electro Mechanical Systems
This course discusses physical phenomena and engineering problems arising from nanometric area. Topics included

are analysis of the nano physical principles and design of the working principles, nano materials and its fabrication
processes, and nano testing and chacracterization techniques. This course also provides basic knowledge of the

Nano Electro Mechanical Systems (NEMS). Term projects and presentation are required.

BiS673 Bioelectronic Devices

This course covers advanced topics in the design and industrial application of bioelectronic devices such as
biosensor and biochip. The fundamental principles in these areas have emphasized to understand the biological

recognition mechanism of enzyme, antibody, microorganism, animal cell, and DNA.

BiS721 Computational Cell Biology
‘Computational Cell Biology’ provide students with dynamical modeling in cell biology. It also provide them with

new paradigm for understanding biological systems as complex systems.

BiS722 Cell Signaling Network
‘Cell Signaling Network’ provide students with fundamental understanding of intracellular signaling and intercellular

communication. It also provide them with new concept of drug development targeting cell signaling.

BiS723 Advanced Cognitive Neuroscience

This course will provide students with a general introduction to underlying biological principles and mechanisms
which give rise to complex human cognitive function and behavior. This will also include functional brain image

methods, neuropsychological measurement to assess cognitive function and introduction of psychiatric and
neurological disease. Students will have chance to present and discuss on classical or updated articles and their

own projects.

BiS731 Bio-Pattern Recognition
Pattern recognition techniques for bio-images such as DNA chip images and electrophoresis images are discussed.

After explaining deterministic, statistical, and syntactic pattern recognition principles, the feature extraction /
selection and noise handling problems for bio-images are discussed.

BiS732 Bio-Network

Formal representation and analysis of bio-processes including metabolic pathways, signal transduction pathways, and
regulation networks are examined. After broadening the understanding of formal representation tools such as

graphs, Boolean networks, and Bayesian networks, individual research projects for bio-network modeling are carried
out.

BiS735 Computer Graphics and Bio-Application
After basic concepts and techniques of computer graphics are discussed, essential techniques to model and

represent bio-molecules such as mRNA and proteins, and various organs are discussed in two and three
dimensional space. In addition, representative bio-information graphics systems are introduced.
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BiS752 Neural Engineering

This course covers basic principles, theories, and methods in several important areas in the field of neural
engineering including neural prostheses, brain-computer interface, and neuro-microsystems.

BiS771 Nanobiotechnology

This course discusses microenergy conversion and transfer as well as the property and behavior of micromaterials
based on mechanical, material, physical, chemical and biological analysis of biomedia and their reactions. Topic

included are nanoscale phenomena in cellular physiology / metabolism, micro / Nano fabrication processes with
unusual materials, microfabricated tools for neuroscience, biological motors and nanobiochips.

BiS772 Nano/Micro-Machining Process Laboratory
This course discusses equipments and processes of nano / micro fabrication. Also, practices of nano / micro

fabrication are provided. Term projects and presentation based on design, fabrication and test of nano / micro
devices are required.

BiS800 Special Lectures in Bio & Brain Engineering

Recent research trends and new research topics are investigated in the field of bioinformatics and bioelectronics.
Special emphasize is given to technologies related to fusion of bioinformatics, bioelectronics, and technology. The

topic may be different for each course offering, and the topic may be used as the course co-title.

BiS801 Special Lectures in Bio & Brain Engineering (1)
Recent research trends and new research topics are investigated in the field of bioinformatics and bioelectronics.

Special emphasize is given to technologies related to fusion of bioinformatics, bioelectronics, and technology. The
topic may be different for each course offering, and the topic may be used as the course co-title.

BiS802 Special Lectures in Bio & Brain Engineering (2)
Recent research trends and new research topics are investigated in the field of bioinformatics and bioelectronics.

Special emphasize is given to technologies related to fusion of bioinformatics, bioelectronics, and technology. The
topic may be different for each course offering, and the topic may be used as the course co-title.

BiS810 Leadership & Communication

Leadership & Communication provides students with scientific (or technical) writing skill for the public and
presentation skill to the scientists and the public. It also provides them with an opportunity to improve their own

leadership to be creative leaders for future.

BiS960 Thesis/Dissertation Research (Master)

BiS965 Individual Study (Master)

BiS966 Seminar (Master)

BiS980 Thesis/Dissertation Research (Doctoral)

BiS986 Seminar (Doctoral)

BiS987 Biofusion Seminar
In this course, graduate students provide an oral presentation on their recent ongoing work in order to have

comments from students and professors in other research fields within bioengineering.
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Graduate School of Medical Science and
Engineer ing URL : gsmse.kaist.ac.kr

Dept. Phone : +82-42-350-4232

1. Introduction

The Graduate School of Medical Science and Engineering (GSMSE) is a Ph.D. or Masters-Ph.D. joint program,

which is open exclusively for students who have graduated from Medical School, Dental School or the School of

Oriental Medical Science with a B.S. or M.S. degree.

Two subprograms, Basic Biomedical Science and Biomedical Engineering, will be available for the students in this

program.

Upon complection of the Basic Biomedical Program, students will be able to cure variouse diseases with a

scientifically-oriented mind on a molecular level. The program will lead students toward the development of new

clinical techniques and the discovery of novel diseases. Graduates of the Bioengineering program will be able to

develop medical instruments and devices. This program will enable students to develop new diagnosis and curing

techniques upon completion. In addition to the full-time faculty of the GSMSE, joint professors from various

KAIST departments, such as the Dept. of Biological Sciences, Dept. of Bio and Brain Engineering, Dept. of

Physics, Dept. of Chemistry, Dept. of Chemical & Biomolecular Engineering, Dept. of Nuclear & Quantum

Engineering, Dept. of Materials Science & Engineering, Division of Mechanical Engineering, Division of Electrical

Engineering and Division of Computer Science, as well as professors of other selected universities will be working

together to produce synergistic effects from GSMSE.
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2. Course Requirements

❐ Masters-Doctoral Program

General Courses
Major Courses Research

(including seminar
credits)

Total
Mandatory Elective

3 0 18 39(4) 60

A. Graduation Credits:

At least 60 credits in total.

B. Mandatory General Course : 3 credits and 1AU

◦ Select 1 course among the following 8 courses (CC500, CC510, CC511, CC512, CC513, CC522, CC530,

CC531).

◦ Be sure to take the non-credit Leadership course (CC010), mandatory for students who entered in 2002

and onward.

◦ Be sure to take the non-credit Ethics and Safety I course (CC020) (1AU), mandatory for students who

entered in 2009 and onward.

C. Elective Major Course Requirements: at least 18 credits.

◦ Select at least 3 courses out of the following 6 courses (MSE501, MSE502, MSE503, MSE504, MSE505,

MSE601).

D. Research Course Requirements: at least 39 credits (including 4 in seminar).

❐ Doctoral Drgree Program

General Courses
Major Courses Research

(including seminar
credits)

Total
Mandatory Elective

3 0 18 39(3) 60

A. Graduation Credits:

At least 60 credits in total.

B. Mandatory General Course : 3 credits and 1AU

◦ Select 1 course among the following 8 courses (CC500, CC510, CC511, CC512, CC513, CC522, CC530,

CC531).

◦ Be sure to take the non-credit Leadership course (CC010), mandatory for students who entered in 2002

and onward.

◦ Be sure to take the non-credit Ethics and Safety I course (CC020) (1AU), mandatory for students who

entered in 2009 and onward.

C. Elective Major Course Requirements: at least 18 credits.

◦ Select at least 3 courses out of the following 6 courses (MSE501, MSE502, MSE503, MSE504, MSE505,

MSE601).

D. Research Course Requirements: at least 39 credits (including 3 in seminar).
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3. Curr iculum

❐ Graduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Assignment)
Semester Remart

Mandatory
General
Courses

CC010 Special Lecture on Leadership 1:0:0 Spring/Fall

CC020 Ethics and SafetyⅠ 1:0:0 Spring/Fall

CC500 Scientific Writing 3:0:3(4) Spring/Fall

CC510 Introduction to Computer Application 2:3:3(10) Spring/Fall

CC511 Probability and Statistics 2:3:3(6) Spring/Fall

CC512
Introduction to Materials Science and
Engineering

3:0:3(3) Spring/Fall

CC513 Engineering Economy and Cost Analysis 3:0:3(6) Fall

CC522 Introduction to Instruments 2:3:3(8) Fall

CC530 Entrepreneurship and Business Strategies 3:03:(6) Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3(6) Spring/Fall

Elective Major
Courses

(Select 3)

MSE501 Biomedical Biochemistry 3:0:3(3) Spring * CH581,

MSE502 Biomedical Molecular Biology 3:0:3(3) Spring * BS524,

MSE503 Biomedical Cell Biology I 3:0:3(3) Spring * BS611,

MSE504 Biomedical Cell Biology II 3:0:3(3) Fall * BS612,

MSE505 Biomedical Bioinformatics 3:0:3(3) Spring/Fall * BiS500,

MSE601 Medical Science Experimental Technique 3:0:3(3) Spring

Elective Major
Courses

MSE506 Current Topics of Biomedical Research 3:0:3(3) Spring

MSE507 General Clinical Medicine 3:0:3(3) Fall

MSE509
Introduction to Global Medicine: Biosciences,
Technologies, Disparities, Strategies

3:0:3 Fall

MSE510 Pathology of Laboratory Animals 3:0:3 Spring

MSE524 Experimental Animals 3:0:3(6) Fall

MSE545 Stem Cell Biology 3:0:3(3) Spring

MSE552 Cognitive Neuroscience 3:0:3(6) Spring

MSE602 Contemporary Seminar of Modern Medical 1 　3:0:3(3) 　Spring 　
MSE603 Contemporary Seminar of Modern Medical 2 　3:0:3(3) 　Fall 　
MSE611 Cellular and Molecular Immunology 　3:0:3(3) 　Fall 　
MSE612

Pathophysiology of Chronic Infectious
Diseases

　3:0:3(3) 　Spring 　
MSE622 Biochemistry of Carcinogenesis 3:0:3(3) Fall

MSE722 Cell Signaling Networks 3:0:3(6) Fall

BM521 Human Anatomy and Physiology 3:0:3(3) Fall

BM522 Human Pathology 3:0:3(3) Spring

BM523 Neuroiology 3:0:3(3) Fall

BM524 Experimental Animals 3:0:3(6) Fall

BM525 Genetics of Cancer 3:0:3(3) Fall

BM526 Applied Clinical Science 3:0:3(3) Spring

BM701 Special Topics in Biomedical Sciences 3:0:3(3) Spring

BM702 Special Topics in Biomedical Engineering 3:0:3(3) Fall

BS524 Advanced Molecular Biology 3:0:3(3) Spring

BS525 Gene Expression 3:0:3(3) Spring

BS526 Molecular Virology 3:0:3(3) Fall

BS543 Advenced Neurobiology 3:0:3(1) Spring * BiS525

BS611 Advanced Molecular Cell Biology I 3:0:3(3) Spring

BS612 Advanced Molecular Cell Biology II 3:0:3(3) Fall
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Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Assignment)

Semester Remark

Elective Major
Courses

BS626 Nucleic Acid Biochemistry 3:0:3(3) Fall

BS671 Advanced Animal Cell Engineering 3:0:3(2) Fall

BS685 Advanced Developmental Biology 3:0:3(6) Spring

BS722 Biochemistry of Carcinogenesis 3:0:3(3) Fall

BS750 Selected Topics in Biotechnology 3:0:3(0)

BS782 Cell Signal Transduction 3:0:3(6) Fall

BiS500 Bioinformation and Bioelectronics 3:0:3(3) Fall

BiS523 Information and Electronics for Scientists 3:0:3(6) Spring

BiS531 Bioinformatics 3:0:3(6) Spring/Fall

BiS551 Medical Image Processing 3:0:3(3) Springl * EE538

BiS554 Neural Networks 3:0:3(6) Fall

BiS571 BioElectroMechanics 3:0:3(6) Springl

BiS623 Bioelectronic Devices 3:0:3(3) Spring/Fa;;

BiS632 Bio-Statistics 3:0:3(6) Spring/Fall

BiS653 Biomedical Imaging System 3:0:3(6) Spring * EE737

BiS672 Nano Electro Mechanical Systems 3:0:3(4) Fall

BiS771 Nanobiotechnology 3:0:3(4) Spring

PH507 Advanced Electrodynamics I 3:0:3(4.5) Fall

CH521 Advanced Organic Chemistry 3:0:3(3) Spring

CH581 Advanced Biochemistry 3:0:3(3) Spring

CH610 Structural Biochemistry 3:0:3(3) Spring/Fall

CH782 Special Topics in Biochemistry I 3:0:3(3) Spring/Fall

CH783 Special Topics in Biochemistry II 3:0:3(3) Spring/Fall

MAE510 Advanced Fluid Mechanics 3:0:3(6) Spring

MAE521 Viscous Fluid Flow 3:0:3(6) Fall

MAE530 Advanced Mechanics of Solids 3:0:3(6) Spring

MAE561 Linear System Control 3:0:3(6) Spring

MAE563 Microprocessor Application 2:3:3(6) Fall

MAE564
Artificial Neural Network: Theory and
Applications

3:0:3(6) Spring

MAE604 Metrology 2:3:3(6) Spring

MAE642 Biomechanics 3:0:3(6) Fall

MAE655 Robotics Engineering 3:1:3(6) Fall

CBE662 Bioseparation Processes Engineering 3:0:3(3) Fall

CBE664 Process for Recombinant Microorganisms 3:0:3(3) Spring

MS514 Mechanical Behavior of Solids 3:0:3(3) Fall

MS572 Composite Materials 3:0:3(3) Fall

NQE561 Radiation Measurement Systems 3:0:3(4) Spring

NQE562 Radiation Imaging Instrumentation 3:0:3(4) Spring

EE535 Digital Image Processing 3:0:3(6) Spring

EE561 Introduction to VLSI Devices 3:0:3(6) Spring

EE682 Intelligent Control Theory 3:0:3(6) Fall

EE737 Imaging Systems 3:0:3(6) Spring
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Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Assignment)

Semester Remark

Research

MSE960 M.S. Thesis Research Spring/Fall

MSE966 M.S. Seminar 1:0:1 Spring/Fall

MSE980 Ph.D. Thesis Research Spring/Fall

MSE986 Ph.D. Seminar 1:0:1 Spring/Fall

※ * represents a substitutive subject

※ 500 level MSE courses are accepted both in undergraduate and master's program.
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4. Descr iption of Courses

❐ Graduate Program

MSE501 Biomedical Biochemistry

This course covers advanced description of biosynthesis of macromolecules including such topics as replication

gene expression, protein synthesis as well as a discussion of nature and functional aspects of protein and nucleic

and structures.

MSE502 Biomedical Molecular Biology

This course designed to give students a basic understanding and history of molecular biology. Topics include ;

structure and function of nucleic acids, enzymes involved in DNA replication, in vivo DNA replication,

transcription and translation in general. This course also cover various experimental technique and the theometical

backgrounds.

MSE503 Biomedical Cell Biology Ⅰ
BioMedical Cell Biology covers the recent advances in most areas of modern life sciences which graduate students

should be acquainted with for their own thesis researches. The course will place a particular emphasis on basic

processes of cell biology.

MSE504 Biomedical Cell Biology II

BioMedical Cell Biology II is the continuation of Molecular Cell Biology I, which will cover the recent advances

in several fundamental biological phenomena occurring at the level of cells with a particular emphasis on their

molecular and mechanistic aspects.

MSE505 Biomedical Bioinformatics

This course discusses recent research trend of interdisciplinary research area among biology, medical, information,

electronic and mechanical engineering. By providing the newest research method and application of

bioelectroinformatic systems, this course serves design, analysis and development ability for bioelectroinformatic

systems.

MSE506 Current Topics of Biomedical Research

Current research topics in the biomedical science and biomedical engineering area and prospective future topics are

covered.

MSE507 General Clinical Medicine

Structure and function of the human body and systems, disease development mechanism and treatments, prevention

strategies are introduced.

MSE509 Introduction to Global Medicine: Biosciences, Technologies, Disparities, Strategies

This course explores the concept and basic themes of global medicine. The course will address classic themes of

social medicine such as social inequalities and health disparity. It will also address issues of patenting,

development, and delivery of vaccines, pharmaceuticals or biotechnologies in international context. New paradigms,

challenges and solutions for global health will be identified and discussed through the course.

MSE510 Pathology of Laboratory Animals

The purpose of this class is to increase the capabilities of reading the histopahtological findings and understanding

a variety of diagnostic tools to scientists. To achieve this goal, learn th normal microstructure of each organ and

understand the pathogenesis of diseases in laboratory animals.

MSE524 Experimental Animals

Animals used in biomedical research are studied for their anatomy and physiological characteristics. Basic animal

treatment methods, anaesthesis of animals, toxicity testing using animals are covered as well as animal model

research topics.

MSE545 Stem Cell Biology

To improve the fundamental knowledge of regenerative medicine, this subject is focusing on understanding the

molecular and cellular mechanisms of stem cells, including pluripotency of stem cells, stem cell niche and

epigenetic mechanism.



| 184 |  2009~2010 General Bulletin

MSE552 Cognitive Neuroscience

Human cognitive functions are understood and their mathematical models are developed. We first study

measurement techniques for brain signals such as EEG and fMRI. Then, cognitive models are developed for

learning, memory, language, emotion, and behavior.

MSE601 Medical Science Experimental Techniques

This course is designed to give students basic understanding of the latest experimental technique of biomedical

molecular biology.

MSE602 Contemporary Seminar of Modern Medical 1

Contemporary Seminar of Modern Medical 1 provides the students with new paradigm of viewpoints by reviewing

"cutting-edge" technologies and theories in the field of medical sciences. We will especially focus on

neuro-psychiatirc disorders, metabolic and circulatory disorders and neoplastic disorders.

MSE603 Contemporary Seminar of Modern Medical 2

Contemporary Seminar of Modern Medical 1 provides the students with new paradigm of viewpoints by reviewing

"cutting-edge" technologies and theories in the field of medical sciences. We will especially focus on

neuro-psychiatirc disorders, metabolic and circulatory disorders and neoplastic disorders.

MSE611 Cellular and Molecular Immunology

Clinical Aspects of Immunology provides the students with basic and comprehensive concepts of modern

immunology in cellular and molecular level. Topics include development of immune system, innate and adaptive

immunity, recognition of antigen, lymphocyte development and activation, and immune system in health and

disease.

MSE612 Pathophysiology of Chronic Infectious Diseases

Viruses and bacteria which induce chronic infectious diseases in human will be discussed, especially in the aspect

of molecular and cellular biology. Immune responses, inflammation, oncogenesis and mechanisms of other

complications in chronic infectious diseases will be also discussed.

MSE622 Biochemistry of Carcinogenesis

This course is designed for graduate students to understand the basic biochemistry of chemical carcinogens. These

include metabolism of chemical carcinogen, interactions between the carcinogens and oncogenes, inhibition of

chemical carcinogenesis, chemopresentaton and reduction of cancer risks, and finally influence of dietary

constituents in chemical carcinogenesis.

MSE722 Cell Signaling Networks

‘Cell Signaling Network’ provide students with fundamental understanding of intracellular signaling and intercellular

communication. It also provide them with new concept of drug development targeting cell signaling.

BM521 Human Anatomy and Physiology

To understand the human body, primary target of biomedical research, structure and function of human body are

studied in the aspects of histology and physiology.

BM522 Human Pathology

Mechanism of development, symptoms, diagnosis, progress, prognosis of human diseases are covered. Also,

diseases classified according to parts of human body are discussed.

BM523 Neurobiology

The neurobiology of brain, the highest hierarchy of all human organs and tissues are studied. Five major subjects

including cellular signal transduction, cognitive science, systemization, development, higher level mental functioning

are covered.

BM524 Experimental Animals

Animals used in biomedical research are studied for their anatomy and physiological characteristics. Basic animal

treatment methods, anaesthesis of animals, toxicity testing using animals are covered as well as animal model

research topics.
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BM525 Genetics of Cancer

Cancer inducing genes that are regulated in cancer cells and tissues, their influence in cell growth, inherited and

acquired mechanism of tumor suppressing genes are introduced. Cause of genetic modifications or mutations

causing cancers and specific action mechanisms are studied.

BM701 Special Topics in Biomedical Sciences

Common areas of medicine and science, their most recent hot topics are introduced. This course may be taken

more than once if the sub-title is different.

BM702 Special Topics in Biomedical Engineering

Common and inter-related areas of medicine and engineering and the most recent hot topics are introduced.

Applications such as human tissue replacement technology and development of new diagnostic instruments are

selected and introduced. This course may be taken more than once if the sub-title is different.

BS524 Advanced Molecular Biology

Designed to give students a basic understanding and history of molecular biology. Topics include ; structure and

function of nucleic acids, enzymes involved in DNA replication, in vivo DNA replication, transcription and

translation in general.

BS525 Gene Expression

This course provides students with an understanding of fundamental principles underlying various steps of gene

expression with an emphasis on molecular mechanism of transcription regulation. Topics include mechanistic steps

of transcription, roles of transcription factors, regulation of gene transcription, RNA processing and editing,

translational control, and post-translational control.

BS526 Molecular Virology

This course deals with the structure, replication and functions of viral genes in molecular level and emphasizes the

understanding of the molecular characteristics of animal viruses

BS543 Advanced Neurobiology

This course will study basic aspects of neurons (development, synaptic transmission and synaptic plasticity) and

molecular mechanisms underlying various brain functions (i.e. sensorymotor system, sleep and memory) and

dysfunctions (i.e. schizophrenia)

BS611 Molecular Cell BiologyⅠ    

Molecular Cell BiologyⅠ covers the recent advances in most areas of modern life sciences which graduate

students should be acquainted with for their own thesis researches. The course will place a particular emphasis

on basic processes of cell biology

BS612 Molecular Cell Biology II

Molecular Cell Biology II is the continuation of Molecular Cell BiologyⅠ, which will cover the recent advances

in several fundamental biological phenomena occurring at the level of cells with a particular emphasis on their

molecular and mechanistic aspects

BS626 Nucleic Acid Biochemistry

This graduate course provides students with the current advancements in nucleic acid research. Focus is given on

new unusual structures of DNA and RNA, and newly discovered functions of RNA ribozymes, telomerase RNA,

guide RNA and anti-sense RNA, etc.

BS671 Advanced Animal Cell Engineering

The course will provide the students with basic knowledge on cell functions needed for cultivation of animal cells.

In addition, the students will be informed about the production of therapeutic proteins from animal cells.

Discussions will be also held on recent trends concerning the tissue engineering of human bone marrow,

epidermal, and liver cells.

BS685 Advanced Developmental Biology
The primary goal of the course is to present a comparative view of cellular and molecular mechanisms of animal

development. This includes induction mechanisms, cell adhesion and migration, cell-matrix interactions and
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protein-protein interactions (i.e. interactions between Hox and transcriptional cofactors) during body axis formation,

neurulation, and organogenesis. The development of complex systems, such as the nervous system and limbs is
emphasized. Model organisms and evolutionary aspects are especially emphasized. Another important aim of the

course is to teach the students how actual developmental research is carried out. Various state-of-art research
techniques used in modern developmental biological researches are introduced

BS722 Biochemistry of Carcinogenesis

Designed for graduate students to understand the basic biochemistry of chemical carcinogens. These include
metabolism of chemical carcinogen, interactions between the carcinogens and oncogenes, inhibition of chemical

carcinogenesis, chemopresentaton and reduction of cancer risks, and finally influence of dietary constituents in
chemical carcinogenesis.

BS750 Selected Topics in Biotechnology
The purpose of this course is to give graduate students the most up-to-date information about biotechnology.

Topics are decided by instructors. Covered topics are as follows : molecular biology, industrial microbiology,
biochemical engineering biomedical technology, and cell cultures.

BS782 Cell Signal Transduction

This course explores advanced topics in signal transduction related to cell proliferation and differentiation. Some
topics covered include the following: protein kinases and their function, phosphatases and their role in regulation,

growth factor receptors and G-proteins, calcium and other second messengers, cell cycle and immune system signal
transduction events, etc. A basic review of overall related researches will be provided, and current findings from

the scientific literature will be discussed.

BiS500 Bioinformation and Bioelectronics
This course discusses recent research trend of interdisciplinary research area among biology, medical, information,

electronic and mechanical engineering. By providing the newest research method and application of
bioelectroinformatic systems, this course serves design, analysis and development ability for bioelectroinformatic

systems.

BiS523 Information and Electronics for Scientists

This course is designed to provide basic knowledge on the information and electronics for the biosystems
education and researches. The first half will be devoted to C language, while selected topics from undergraduate

Electrical Engineering courses will be taught at the second half.

BiS531 Bioinformatics
Fundamental bioinformatics techniques including sequence analysis, genomic sequencing, protein motif analysis,

cDNA chip data analysis, SNP analysis, 2D PAGE and MALDI analysis, and pathway analysis, are explained for
bioinformatics software developers and practitioners.

BiS551 Medical Image Processing

Processing and visualization of biomedical images are studied for medical diagnosis. Basic theories for biomedical
image acquisition, processing, visualization, image fusion and registration, 3D visualization, virtual reality for

medical operation are discussed.

BiS554 Neural Networks

Theory, applications, and implementations are studied. We first introduce two basic learning rules, i.e., Hebbian
learning rule and error backpropagation rule, and discuss network architectures and learning algorithms for several

neural network models. Major applications and neuromorphic hardware implementations are also studied.

BiS571 BioElectroMechanics
This course provides electromechanics for understanding and analysis of biomechatronic systems. Analogy between

mechanical systems and electrical systems, modeling of electromechanical systems, and working principles of
biomedical, diagnostic, surgery and therapeutic equipments are discussed.

BiS623 Bioelectronic Devices

This course covers advanced topics in the design and industrial application of bioelectronic devices such as
biosensor and biochip. The fundamental principles in these areas have emphasized to understand the biological

recognition mechanism of enzyme, antibody, microorganism, animal cell, and DNA.
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BiS632 Bio-Statistics

Statistical principles and techniques such as probability distribution, hypothesis testing, regression, principal

component analysis, which can be applied to various bioinformatics tasks, are introduced. Such statistical

techniques are explained along with their applications to bio-sequence homology search, structure homology search,

mRNA expression analysis, protein expression analysis, and so on.

BiS653 Biomedical Imaging System

Theory and applications of several biomedical imaging systems are studied. Especially, X-ray imaging,

ultra-acoustic imaging, X-ray CT, MRI, PET, and PACS are discussed.

BiS672 Nano Electro Mechanical Systems

This course discusses physical phenomena and engineering problems arising from nanometric area. Topics included

are analysis of the nano physical principles and design of the working principles, nano materials and its fabrication

processes, and nano testing and chacracterization techniques. This course also provides basic knowledge of the

Nano Electro Mechanical Systems (NEMS). Term projects and presentation are required.

BiS771 Nanobiotechnology

This course discusses microenergy conversion and transfer as well as properties and behaviors of micromaterials

based on mechanical, material, physical, chemical and biological analysis of biomedia and their reactions. Topic

included are nanoscale phenomena in cellular physiology/metabolism, micro/Nano fabrication processes with unusual

materials, microfabricated tools for neuroscience, biological motors and nanobiochips.

PH507 Advanced Electrodynamics I

This course provides graduate students in physics with an understanding of electricity and magnetism. Topics

include: Electrostatics, Magnetostatics, Maxwell's equations, Wave propagation, Wave guides, Radiating systems.

CH521 Advanced Organic Chemistry I

The course surveys both classical and modern concepts using electronic interpretation of organic reactions. Topics

include electrophilic reactions of Aromatic compounds, Nucleophillic reactions, Stereochemistry, Hammett linear

free-energy relationships, Adddition-elimination molecular rearrangements and Woodward-Hoffmann-type

relationships.

CH581 Advanced Biochemisty

This course covers advanced description of biosynthesis of macromolecules including such topics as replication

gene expression, protein synthesis as well as a discussion of nature and functional aspects of protein and nucleic

and structures.

CH610 Structural Biochemistry

In this class we will discuss theoretical background and practical application of NMR and x-ray crystallographic

techniques used for structural studies of biological macromolecules.

CH782 Special Topics in Biochemistry I

This course involves lectures on special topics selected from recent hot topics in nucleic acid biochemistry and

discussions through seminars. Topics including the properties and structures of nucleic acids, gene structure and

function, gene expression, gene recombination, and their applications will be covered.

CH783 Special Topics in Biochemistry II

This course develops selected recent "hot topics" in protein biochemistry and discussions through seminars. Topics

include the physical and chemical properties of proteins, protein structure, protein purification, the formation of the

protein-ligand complexes, enzyme reaction theory and enzyme reaction mechanisms.

MAE510 Advanced Fluid Mechanics

Fundamental knowledge on fluid flows is discussed. Derivation of the basic equations and several relevant

approximate flow models are introduced. Both inviscid and viscous fluid models are treated.

MAE521 Viscous Fluid Flow

This course discusses equations of viscous flow; classical analytical and numerical solutions; flow regimes and

approximations; laminar boundary layers - solution methods, and applications; introduction to stability theory;
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turbulent boundary layers - mean-flow and Reynolds stress equations, modeling, solution procedures, and

applications.

MAE530 Advanced Mechanics of Solids

Fundamentals of solids mechanics are treated from the continuum mechanics view, and the content of the

undergraduate solid mechanics is extended and generalized to the graduate level.

MAE561 Linear System Control

This course is designed to enable graduate students to make analysis of a given linear system in terms of

stability, controllability and observability, and to design a linear controller by using eigen-structure assignment

MAE563 Microprocessor Application

This course is designed to give graduate students the ability to understand basic principles of microprocessors and

their applications in modern product designs. Prerequisites by topics: basic electrical circuits, computer languages.

MAE564 Artificial Neural network : Theory and Applications

This course treats a variety of artificial neural network techniques being currently applied to many difficult-to-solve

engineering problems.

MAE604 Metrology

This course deals with the subject of precision dimensional metrology which plays important roles in various fields

of modern science and engineering mainly for distance and surface measurements. Principles, fundamentals of

optics especially for electromagnet wave interference are explained with emphasis on monochromatic interferometry,

white light scanning interferometry, holography, and speckle and moire interferometry.

MAE642 Medical Biomechanics

Study the structure, function and its behavior of human musculo-skeletal system, identify the physical problem of

musculo-skeletal system to find contribution in solving those problems applying mechanical principles.

MAE655 Robotics Engineering

This course is designed to enable graduate students to understand the most updated topics in kinematics and

dynamics of robotics and to apply recently introduced control techniques.

CBE662 Bioseparation Processes Engineering

This course will cover theories and practices of separating rather fragile bioproducts. Primary separation processes

including cell harvest, cell disruption and removal of insolubles will be covered as centrifugation, filtration,

sonication, bead milling, french pressing and other methods are discussed. Major separation processes including

chromatography, adsorption, extraction, electrophoresis and ultrafiltration will be covered in relation to bioproducts

of interest. Integrated bioseparation process development will also be discussed.

CBE664 Process for Recombinant Microorganisms

This course will cover topics related to the production of various bioproducts ranging from primary to secondary

metabolites as well as recombinant proteins by employing genetically engineered microorganisms. Brief introduction

to molecular biology, microbiology and biochemistry will be given before covering gene cloning and strain

development. Biochemical engineering strategies of employing recombinant microorganisms will also be covered.

MS514 Mechanical Behavior of Solids

Designed to introduce the fundamental phenomena and theories on the mechanical behavior of materials, and to

understand the relationships between mechanical properties and microstructure of materials. Main topics include :

theories of elasticity and plasticity, dislocation theories, deformation mechanisms, strengthening mechanisms,

fracture, fatigue, creep, high temperature deformation, superplasticity.

MS572 Composite Materials

Introduces the fundamental descriptions and theories on the fabrication processes, properties, characterization and

applications of metal matrix composites(MMC), ceramic matrix composites(CMC) and polymer matrix

composites(PMC). Main topics include : fabrication processes and properties of reinforcements(particles, whiskers

& fibers), structure and properties of matrix materials, bonding and interfacial reactions between reinforcements and

matrices, micro-mechanical and macro-mechanical behavior of composite materials, fabrication processes, design,

properties and applications of composite materials.
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NQE561 Radiaion Measurement Systems

This course introduces the generation, amplification, transfer and measurement of the electronic signal from various

radiation detectors based on the physics theory of the electronics signal and noise. Also it deals with the design

methods of radiation counting, spectroscopy, timing and imaging system.

NQE562 Radiation Imaging Instrumentation

This course deals with the analysis and design methods of various radiation imaging devices used in medical

diagnostics and non-destructive tests. It also covers the 2-dimensional x-ray radiography and advanced gamma-ray

imagers together with emission and transmission tomographies and laminography, which can be extended into

3-dimensional imaging techniques.

EE535 Digital Image Processing

This course deals with the fundamental concept of digital image processing, analysis, and understanding Topics

include sampling, linear and nonlinear operations of images, image compression, enhancement and restoration,

reconstruction from projections, feature extraction, and image understanding.

EE561 Introduction to VLSI Devices

This course covers fundamental VLSI device physics for graduate students. After brief review of basic quantum

mechanics and semiconductor processes, the course will teach basic principles of operation in semiconductor

devices including PN junction, MOS Capacitor, MOSFET and bipolar transistors with a strong emphasis on deep

submicron secondary effects of MOSFET and bipolar transistors for extensive understanding of advanced device

engineering.

(prerequisite: EE461)

EE682 Intelligent Control Theory

Among the various well-known intelligent control techniques, the methods of fuzzy control and neural net-based

learning control are first dealt with for their capabilities of handling ambiguous/uncertain situations and effective

supervised learning, respectively. Specifically, the theory of fuzzy sets and fuzzy logic-based inference mechanism

are studied and the design techniques of fuzzy control are introduced. Then, the neural net learning structure is

discussed and the cotrol system based on the artifical neural nets is studied. Fuzzy-neuro systems are also

considered. In the second part of the course work, some other computational intelligence techniques such as GA

and the rough set are briefly covered and then the basic machine learning techniques and the reinforcement

learning method are studied in conjuction with the their use in control system design.

(Prerequisite: EE581)

EE737 Imaging Systems

This course is designed to introduce several medical image systems and the related applications based on various

image processing techniques. Topics include image reconstruction algorithms, X-ray CT, single photon emission

CT, positron emission tomography, magnetic resonance imaging, ultrasound imaging, and related post processing

techniques.

MSE960 Thesis/Dissertation Research (Master)

MSE966 Seminar (Master)

MSE980 Thesis/Dissertation Research (Doctoral)

MSE986 Seminar (Doctoral)
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Biomedical Science and Engineer ing
Program

Dept. Phone : +82-42-350-4232

1. Introduction

The goal of the BioMedical Science and Engineering Interdisciplinary Program (BSEIP) is to contribute to human

health by training graduate students from other programs and departments who are interested in the research of

cause, prevention, and treatment development of human diseases. Collaborative research in biomedical science

between different programs is emphasized, and therefore comprehension of other areas, enhancing collaborative

research capabilities, and building solid and novel research projects are the aim of training graduate student of the

BSEIP. Students of the BSEIP are required to take all essential training courses of the BSEIP program as well as

courses of their own majors, as described below.

Currently, professors from departments of Biological Sciences, Bio and Brain Engineering, Chemistry, Physics,

Nuclear and Quantum Engineering, Civil and Environmental Engineering, Materials Science & Engineering,

Chemical and Biomolecular Engineering, and Divisions of Mechanical Engineering, Electrical Engineering,

Computer Science as well as adjunct professors of BSEIP participate in the program. Lectures and research fields

of the professors include "basic research on the structure, function, physiology, and metabolism of in vivo

macromolecules," and "applied biomedical research for genetic engineering, protein engineering, virology, and

genetic disease." Also, bio-organic chemistry, bio-system dynamics, structural modeling of bio-molecules are studied

for applications in biomedical sciences. Electromagnetics, multi-compound research, nuclear magnetic resonance, in

vivo system control and instrumentation, data analysis, imaging technology are also being studied. Lectures and

research for basic and clinical applications are given by specialists in each field. Various fields are incorporated

into the BSEIP and re-organized as more organic and specific system.

Graduate students in their master's degree, integrated master's and doctoral degree, doctoral degree at KAIST as

well as graduates majored in science and engineering at other universities are eligible to apply for admission into

BSEIP. The student admissions committee, organized by the professors of BSEIP, convenes to review all applicants

of the BSEIP. Students are encouraged to decide their field of interest at the point when admission is granted.

Students must be equipped with all necessary knowledge and specialized technical skills in broad areas so that

they can become independent researchers who possess creativity as well as passion. Students who have completed

in the BSEIP are expected to play key roles in their research fields at major biomedical and clinical institutes.
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2. Course Requirements

(Number = Credits)

Master's Program Doctoral Program

BSEIP
Required

Mandatory
Major

Elective
Major

Research Total
BSEIP

Required
Mandatory

Major
Elective
Major

Research Total

3 6 6 18 33 3 6 12 39 60

❐ Master's Degree Program

A. Graduation Credits:

At least 33 credits in total.

B. Mandatory General Course : 3 credits and 1AU

◦ Select 1 course among the following 8 courses (CC500, CC510, CC511, CC512, CC513, CC522, CC530,

CC531).

◦ Be sure to take the non-credit Leadership course (CC010), mandatory for students who entered in 2002

and onward.

◦ Be sure to take the non-credit Ethics and SafetyⅠcourse (CC020), mandatory for students who entered in

2002 and onward.

C. Mandatory Major Courses Requirements: 6 credits (BM501, BM502)

D. Elective Major Course Requirements: at least 6 credits. (at least 6 credits in BSEIP subjects)

E. Research Course Requirements: at least 18 credits (including seminar 2 credits)

However, Thesis Study (BM960) and Seminar (BM966) can be substituted with corresponding courses of

the student's enrolling department.

❐ Doctoral Degree Program

A. Graduation Credits:

At least 60 credits in total.

B. Mandatory General Course : Same as Master's degree program (However, if the student enrolled in the

BSEIP as a Master's degree program and has completed the course, the student is in exempt).

C. Mandatory Major Courses Requirements: Same as Master's degree program (However, if the student enrolled

in the BSEIP as a Master's degree program and has completed the course, the student is in exempt).

D. Elective Major Course Requirements: at least 12 credits. (at least 9 credits in BM courses : BM503,

BM504, one of BM courses)

E. Research Course Requirements: at least 39 credits (including seminar 3 credits)

However, Thesis Study (BM980) and Seminar (BM986) can be substituted with corresponding courses of the

student's enrolling department.

❐ The Integrated Master's and Doctoral Degree Program

A. The curricula of existing master's and PhD programs are followed.

B. The curriculum credits and research credits earned from the master's course may be cumulatively counted.
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3. Curr iculum

Classification Subject NO. Subject Name
Lecture:Lab:Credit

(Homework)
Semester Remark

General
Course

CC010 Special Lecture on Leadership 1:0:0 Spring/Fall

CC020 Ethics and SafetyⅠ 1:0:0 Spring/Fall

CC500 Scientific Writing 3:0:3(4) Spring, Fall

CC510 Introduction to Computer Application 2:3:3(10) Spring, Fall

CC511 Probability and Statistics 2:3:3(6) Spring, Fall

CC512 Introduction to Materials and Engineering 3:0:3(3) Spring, Fall

CC513 Economy and Cost Analysis 3:0:3(6) Fall

CC522 Introduction to Instruments 2:3:3(8) Fall

CC530 Entrepreneurship and Business Strategies 3:03:(6) Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3(6) Spring, Fall

Mandatory
Major
Course

BM501 Current Topics of Biomedical Research 3:0:3(3) Spring

BM502 General Clinical Medicine 3:0:3(3) Fall

Elective
Major

Course*

BM503 Biomedical Cell Biology Ⅰ 3:0:3(3) Spring *BS611

BM504 Biomedical Cell Biology Ⅱ 3:0:3(3) Fall *BS612

BM521 Human Anatomy and Physiology 3:0:3(3) Fall

BM522 Human Pathology 3:0:3(3) Spring

BM523 Neurobiology 3:0:3(3) Fall

BM524 Experimental Animals 3:0:3(6) Spring

BM525 Genetics of Cancer 3:0:3(3) Fall

BM526 Applied Clinical Science 3:0:3(3) Spring

BM527 Pathology of Laboratory Animals 3:0:3(3) Spring

BM528 Biomedical Molecular Biology 3:0:3(3) Spring

BM545 Stem Cell Biology 3:0:3(3) Fall

BM701 Special Topics in Biomedical Sciences 3:0:3(3) Spring

BM702 Special Topics in Biomedical Engineering 3:0:3(3) Fall

BM711 Cellular and Molecular Immunology 3:0:3(3) Fall

Elective
Courss**

BiS525 Advanced Neuroscience 3:0:3(1) Spring *BS543

BiS531 Bioinformatics 3:0:3(6) Spring, Fall 　
BiS551 Medical Image Processing 3:0:3(3) Spring 　
BS516 Advanced Genetics 　3:0:3(0) Spring 　
BS524 Advanced Molecular Biology 3:0:3(3) Spring

BS525 Gene Expression 3:0:3(3) Spring 　
BS526 Molecular Virology 3:0:3(3) Fall 　
BS536 Environmental Toxicology 3:0:3(2) Fall 　
BS624 Protein Chemistry and Engineering 3:0:3(0) Fall

BS626 Nucleic Acid Biochemistry 3:0:3(3) Fall 　
BS628 Biological Membranes 3:0:3(0) Fall

BS671 Advanced Animal Cell Engineering 3:0:3(2) Spring 　
BS711 Bioinformatics 3:0:3(3) Spring 　
BS722 Biochemistry of Carcinogenesis 3:0:3(3) Fall 　
BS742 Molecular Cell Biology 3:0:3(0) Fall 　
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Classification Subject NO. Subject Name
Lecture:Lab:Credit

(Homework)
Semester Remark

Elective
Course**

CBE662 Bioseparation Processes Engineering 3:0:3(3) Fall 　
CBE664 Process for Recombinant Microorganisms 3:0:3(3) Spring 　
CH581 Advanced Biochemistry 3:0:3(3) Spring 　
CH610 Structure Biochemistry 3:0:3(3) Spring, Fall 　
CH782 Special Topic in Biochemistry I 3:0:3(3) Spring, Fall 　
CH783 Special Topic in Biochemistry II 3:0:3(3) Spring, Fall 　
EE535 Digital Image Processing 3:0:3(6) Spring 　
EE682 Intelligent Control Theory 3:0:3(6) Fall 　
EE737 Imaging Systems 3:0:3(6) Spring 　

MAE510 Advanced Fluid Mechanics 3:0:3(6) Spring 　
MAE521 Viscous Fluid Flow 3:0:3(6) Fall 　
MAE530 Advanced Mechanics of Solids 3:0:3(6) Spring 　
MAE561 Linear System Control 3:0:3 (6) Spring 　
MAE642 Medical Biomechanics 3:0:3 (6) Fall 　
MAE655 Robotics Engineering 3:1:3 (6) Fall 　
MS514 Mechanical Behavior of Solids 3:0:3 (3) Fall 　
MS572 Composite Materials 3:0:3(3) Fall

MSE502 Biomedical Molecular Biology 3:0:3 (3)　 Spring　 　
MSE601 Medical Science Experimental Techniques 　3:0:3 (3) 　Spring 　
MSE602 Contemporary Seminar of Modern Medical 1 　3:0:3 (3) 　Spring 　
MSE603 Contemporary Seminar of Modern Medical 2 　3:0:3 (3) 　Fall 　
MSE611 Clinical Aspects of Immunology 　3:0:3 (3) 　Fall 　
MSE612

Pathophysiology of Chronic Infectious
Diseases

　3:0:3 (3) 　Spring 　
NQE561 Radiation Measurement Systems 3:0:3 (4) Spring 　
NQE562 Radiation Imaging Instrumentation 3:0:3 (4) Spring 　
PH507 Advanced Electrodynamics Ⅰ 3:0:3 (4.5) Fall

Research

BM960 M.S. Thesis

BM966 M.S. Seminar 1:0:1

BM980 Ph.D. Thesis

BM986 Ph.D. Seminar 1:0:1

※ * represents a substitutive subject

500 level BM courses are accepted both in undergraduate and master's program.
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4. Descr iptions of Course

BM501 Current Topics of Biomedical Research

Current research topics in the biomedical science and biomedical engineering area and prospective future topics are

covered.

BM502 General Clinical Medicine

Structure and function of the human body and systems, disease development mechanism and treatments, prevention

strategies are introduced.

BM503 Biomedical Cell Biology Ⅰ

BioMedical Cell Biology covers the recent advances in most areas of modern life sciences which graduate students

should be acquainted with for their own thesis researches. The course will place a particular emphasis on basic

processes of cell biology.

BM504 Biomedical Cell Biology II

BioMedical Cell Biology II is the continuation of Molecular Cell Biology I, which will cover the recent advances

in several fundamental biological phenomena occurring at the level of cells with a particular emphasis on their

molecular and mechanistic aspects.

BM521 Human Anatomy and Physiology

To understand the human body, primary target of biomedical research, structure and function of human body are

studied in the aspects of histology and physiology.

BM522 Human Pathology

Mechanism of development, symptoms, diagnosis, progress, prognosis of human diseases are covered. Also,

diseases classified according to parts of human body are discussed.

BM523 Neurobiology

The neurobiology of brain, the highest hierarchy of all human organs and tissues are studied. Five major subjects

including cellular signal transduction, cognitive science, systemization, development, higher level mental functioning

are covered.

BM524 Experimental Animals

Animals used in biomedical research are studied for their anatomy and physiological characteristics. Basic animal

treatment methods, anaesthesis of animals, toxicity testing using animals are covered as well as animal model

research topics.

BM525 Genetics of Cancer

Cancer inducing genes that are regulated in cancer cells and tissues, their influence in cell growth, inherited and

acquired mechanism of tumor suppressing genes are introduced. Cause of genetic modifications or mutations

causing cancers and specific action mechanisms are studied.

BM526 Applied Clinical Science

The course intends to introduce the recently advanced medical treatment including imaging and radiation therapy

which have been developed thanks to the state-of-the art technology, vascular engineering and genetic analysis and

furthermore to present how to apply technological prpgress for advanced clinical treatment. Accordingly, this aims

at helping non-medical students to understand the clinical medicine and to appreciate the contribution of

biomedical science in clinical medicine.

BM527 Pathology of Laboratory Animals

The purpose of this class is to increase the capabilities of reading the histopahtological findings and understanding

a variety of diagnostic tools to scientists. To achieve this goal, learn the normal microstructure of each organ and

understand the pathogenesis of diseases in laboratory animals.
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BM528 Biomedical Molecular Biology

This course designed to give students a basic understanding and history of molecular biology. Topics include ;

structure and function of nucleic acids, enzymes involved in DNA replication, in vivo DNA replication,

transcription and translation in general. This course also cover various experimental technique and the theometical

backgrounds.

BM545 Stem Cell Biology

To improve the fundamental knowledge of regenerative medicine, this subject is focusing on understanding the

molecular and cellular mechanisms of stem cells, including pluripotency of stem cells, stem cell niche and

epigenetic mechanism.

BM701 Special Topics in Biomedical Sciences

Common areas of medicine and science, their most recent hot topics are introduced. This course may be taken

more than once if the sub-title is different.

BM702 Special Topics in Biomedical Engineering

Common and inter-related areas of medicine and engineering and the most recent hot topics are introduced.

Applications such as human tissue replacement technology and development of new diagnostic instruments are

selected and introduced. This course may be taken more than once if the sub-title is different.

BM711 Cellular and Molecular Immunology

Clinical Aspects of Immunology provides the students with basic and comprehensive concepts of modern

immunology in cellular and molecular level. Topics include development of immune system, innate and adaptive

immunity, recognition of antigen, lymphocyte development and activation, and immune system in health and

disease.

BS516 Advanced Genetics

Genes of the higher eucaryote are characterized by complex structures and their activation is restricted by various

methods. This course examines the biological significance of such structures and functions and helps students

create insight into the activation of genes through post-transcriptional modification by methylation. Moreover, it

will cover specific examples of medical applications concerning the unique regulation mechanism of sex

chromosomes.

BS524 Advanced Molecular Biology

This course is designed to give students a basic understanding and history of molecular biology. Topics include:

structure and function of nucleic acids, enzymes involved in DNA replication, in vivo DNA replication,

transcription and translation in general.

BS525 Gene Expression

This course provides students with an understanding of the fundamental principles underlying various steps of gene

expression with an emphasis on molecular mechanism of transcription regulation. Topics include mechanistic steps

of transcription, roles of transcription factors, regulation of gene transcription, RNA processing and editing,

translational control, and post-translational control.

BS526 Molecular Virology

This course deals with the structure, replication and functions of viral genes in molecular level and emphasizes the

understanding of the molecular characteristics of animal viruses.

BS536 Environmental Toxicology

This course covers absorption, distribution, metabolism and excretion of toxic substances. Topics include: Target

organ toxicity and toxic mechanisms of drugs, pesticides, food additives and air pollutants; Regulation and risk

assessment.

BS624 Protein Chemistry and Engineering

This course provides seniors with an ability to understand modern protein folding and protein structure analysis.

Topics include methods for determining protein structure, biological and biochemical methods in protein design,

purposely modified proteins and their properties. Design of mutant proteins, structural analysis of mutant protein by

NMR and X-ray crystallography, and applications to science medicine and industry are also included.
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BS626 Nucleic Acid Biochemistry

This graduate course provides students with the current advances in nucleic acid research. Focus is given on new

unusual structures of DNA and RNA, and newly discovered functions of RNA ribozymes, telomerase RNA, guide

RNA and anti-sense RNA, etc.

BS628 Biological Membranes

The course focuses on the relationship between the structure and function of biological membranes. The lectures

will also provide insight to the characteristics of the liposome, the mutual relationship between liposomes and

proteins, the transport of molecules through the membrane, the electrical phenomenon in organisms, the effect of

hormones, and the mechanism of energy transduction and membrane fusion.

BS671 Advanced Animal Cell Engineering

The course will provide the students with basic knowledge on cell functions needed for cultivation of animal cells.

In addition, the students will be informed about the production of therapeutic proteins from animal cells.

Discussions will be also held on recent trends concerning the tissue engineering of human bone marrow,

epidermal, and liver cells.

BS711 Bioinformatics

The course provides graduate students with an overview of the characteristics of biological information,

organization, and processing mechanism, and introduces various approaches to simulate those systems.

BS722 Biochemistry of Carcinogenesis

This listing is designed for graduate students to understand the basic biochemistry of chemical carcinogens. These

include metabolism of chemical carcinogen, interactions between the carcinogens and oncogenes, inhibition of

chemical carcinogenesis, chemopresentaton and reduction of cancer risks, and finally influence of dietary

constituents in chemical carcinogenesis.

BS742 Molecular Cell Biology

Details of the cell's delicate structure, functions and their interrelationships are presented. Topics include: plasma

membrane, cell nucleus, cytoskeleton, cell signalling, cell growth and division, cell adhesion, cell junctions and the

extracellular matrix.

BiS525 Advanced Neuroscience

This course is designed to give an overview of neuroscience from the molecular to the human levels with an

emphasis on brain and behavior. Engineering application areas to Neuro-informatics and neuroelectric devices will

also be discussed.

BiS531 Bioinformatics

Fundamental bioinformatics techniques including sequence analysis, genomic sequencing, protein motif analysis,

cDNA chip data analysis, SNP analysis, 2D PAGE and MALDI analysis, and pathway analysis, are explained for

bioinformatics software developers and practitioners.

BiS551 Medical Image Processing

Processing and visualization of biomedical images are studied for medical diagnosis. Basic theories for biomedical

image acquisition, processing, visualization, image fusion and registration, 3-D visualization, and virtual reality for

medical operations are discussed.

CBE662 Bioseparation Processes Engineering

This course will cover theories and practices of separating rather fragile bioproducts. Primary separation processes

including cell harvest, cell disruption and removal of insolubles will be covered as centrifugation, filtration,

sonication, bead milling, french pressing and other methods are discussed. Major separation processes including

chromatography, adsorption, extraction, electrophoresis and ultrafiltration will be covered in relation to bioproducts

of interest. Integrated bioseparation process development will also be discussed.

CBE664 Process for Recombinant Microorganisms

This course will cover topics related to the production of various bioproducts ranging from primary to secondary

metabolites as well as recombinant proteins by employing genetically engineered microorganisms. A brief
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introduction to molecular biology, microbiology and biochemistry will be given before covering gene cloning and

strain development. Biochemical engineering strategies of employing recombinant microorganisms will also be

covered.

CH581 Advanced Biochemisty

This course covers advanced description of biosynthesis of macromolecules including such topics as replication

gene expression, protein synthesis as well as discussion of nature and functional aspects of protein and nucleic and

structures.

CH610 Structural Biochemistry

In this class we will discuss theoretical background and practical application of NMR and x-ray crystallographic

techniques used for structural studies of biological macromolecules.

CH782 Special Topic in Biochemistry I

CH783 Special Topic in Biochemistry II

EE535 Digital Image Processing

This course deals with the fundamental concepts of digital image processing, analysis, and understanding topics

include sampling, linear and nonlinear operations of images, image compression, enhancement and restoration,

reconstruction from projections, feature extraction, and image understanding.

EE682 Intelligent Control Theory

Among the various well-known intelligent control techniques, the methods of fuzzy control and neural net-based

learning control are first dealt with for their capabilities of handling ambiguous / uncertain situations and effective

supervised learning, respectively. Specifically, the theory of fuzzy sets and fuzzy logic-based inference mechanism

are studied and the design techniques of fuzzy control are introduced. Then, the neural net learning structure is

discussed and the control system based on the artificial neural nets is studied. Fuzzy-neuro systems are also

considered. In the second part of the course work, some other computational intelligence techniques such as GA

and the rough set are briefly covered and then the basic machine learning techniques and the reinforcement

learning method are studied in conjuction with the their use in control system design. (Prerequisite: EE581)

EE737 Imaging Systems

This course is designed to introduce several medical image systems and the related applications based on various

image processing techniques. Topics include image reconstruction algorithms, X-ray CT, single photon emission

CT, positron emission tomography, magnetic resonance imaging, ultrasound imaging, and related post processing

techniques.

MAE510 Advanced Fluid Mechanics

Fundamental knowledge on fluid flows is discussed. Derivation of basic equations and several relevant approximate

flow models are introduced. Both inviscid and viscous fluid models are treated.

MAE521 Viscous Fluid Flow

This course covers the following topics: Equations of viscous flow; classical analytical and numerical solutions;

flow regimes and approximations; laminar boundary layers - solution methods, and applications; introduction to

stability theory; turbulent boundary layers - mean-flow and Reynolds stress equations, modeling, solution

procedures, and applications.

MAE530 Advanced Mechanics of Solids

Fundamentals of solids mechanics are treated from the continuum mechanics view, and the content of the

undergraduate solid mechanics is extended and generalized to the graduate level.

MAE561 Linear System Control

This course is designed to enable graduate students to analyse a given linear system in terms of stability,

controllability and observability, and to design a linear controller by using eigen-structure assignment.
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MAE642 Medical Biomechanics

This course studies the structure, function and its behavior of human musculoskeletal system, and identifies the

physical problem of musculoskeletal system to find contribution in solving those problems applying mechanical

principles.

MAE655 Robotics Engineering

This course is designed to enable graduate students to understand the most updated topics in kinematics and

dynamics of robotics and to apply recently introduced control techniques.

MS514 Mechanical Behavior of Solids

This course is designed to introduce the fundamental phenomena and theories on mechanical behavior of materials,

and to understand the relationships between mechanical properties and microstructure of materials. Main topics

include: theories of elasticity and plasticity, dislocation theories, deformation mechanisms, strengthening

mechanisms, fracture, fatigue, creep, high temperature deformation, superplasticity.

MS572 Composite Materials

This course introduces the fundamental descriptions and theories on the fabrication processes, properties,

characterization and applications of metal matrix composites(MMC), ceramic matrix composites(CMC) and polymer

matrix composites(PMC). Main topics include : fabrication processes and properties of reinforcements(particles,

whiskers & fibers), structure and properties of matrix materials, bonding and interfacial reactions between

reinforcements and matrices, micro-mechanical and macro-mechanical behavior of composite materials, fabrication

processes, design, properties and applications of composite materials.

MSE502 Biomedical Molecular Biology

This course designed to give students a basic understanding and history of molecular biology. Topics include ;

structure and function of nucleic acids, enzymes involved in DNA replication, in vivo DNA replication,

transcription and translation in general. This course also cover various experimental technique and the theometical

backgrounds.

MSE601 Medical Science Experimental Techniques

Medical Science Experimental Techniques is designed to give students basic understanging of the latest

experimental technique of biomedical molecular biology.

MSE602 Contemporary Seminar of Modern Medical 1

Contemporary Seminar of Modern Medical 1 provides the students with new paradigm of viewpoints by reviewing

"cutting-edge" technologies and theories in the field of medical sciences. We will especially focus on

neuro-psychiatirc disorders, metabolic and circulatory disorders and neoplastic disorders.

MSE603 Contemporary Seminar of Modern Medical 2

Contemporary Seminar of Modern Medical 1 provides the students with new paradigm of viewpoints by reviewing

"cutting-edge" technologies and theories in the field of medical sciences. We will especially focus on

neuro-psychiatirc disorders, metabolic and circulatory disorders and neoplastic disorders.

MSE612 Pathophysiology of Chronic Infectious Diseases

Viruses and bacteria which induce chronic infectious diseases in human will be discussed, especially in the aspect

of molecular and cellular biology. Immune responses, inflammation, oncogenesis and mechanisms of other

complications in chronic infectious diseases will be also discussed.

NQE561 Radiation Measurement Systems

This course introduces the generation, amplification, transfer and measurement of the electronic signal from various

radiation detectors based on the physics theory of the electronics signal and noise. Also it deals with the design

methods of radiation counting, spectroscopy, timing and imaging systems.

NQE562 Radiation Imaging Instrumentation

This course deals with the analysis and design methods of various radiation imaging devices used in medical

diagnostics and non-destructive tests. It also covers the 2-dimensional X-ray radiography and advanced gamma-ray

imagers together with emission and transmission tomographies and laminography, which can be extended into

3-dimensional imaging techniques.
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PH507 Advanced Electrodynamics I

This course provides graduate students in physics with an understanding of electricity and magnetism. Topics

include: Electrostatics, Magnetostatics, Maxwell's equations, Wave propagation, Wave guides, Radiating systems.

BM960 M.S. Thesis

BM966 M.S. Seminar

BM980 Ph.D. Thesis

BM986 Ph.D. Seminar
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College of Engineering, in order to materialize a vision of KAIST, a

world-class level institute, has a mission that outputs research work which

leads scientific and technological innovation, and educates creative leaders

who contribute to society in the future.

College of Engineering recently consists of one school (3 majors) and five

departments. Each department offers a high qualified education to students,

who are to have ability to find solutions and to become future leaders.

It also has focused on not only state-of-the-art research needed for the

major field of study, but also collaboration across research connected with

disciplines which will create new technology field.

Over the past years, College of Engineering has had 12,538

graduates(3,044 undergraduates, 6,497 M.A., 2,997 Ph.D). They contribute

to technical development, scholarship, and industrial development in

universities, institutes and industry, government.
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Department of Civil and Environmental

Engineer ing URL: www.civil.kaist.ac.kr

Dept. Phone : +82-42-350-3602~4

1. Introduction

Civil and environmental engineering is an indispensible field of engineering for human life and industrial

activities. It provides society with infrastructures in relation to housing, industry, transportation, etc. Its research

subjects are to enhance human well-being and to protect, improve and effectively develop natural resources and

environments. Accordingly, civil and environmental engineers are involved in planning, designing, constructing,

managing and maintaining infrastructure systems such as highways, railroads, airports, tunnels, bridges, harbors,

dams, offshore structures, manufacturing plants, and underground facilities, as well as environmental management

systems, water and wastewater treatment systems, and solid waste management systems.

2. Introduction to the Depar tment of Civil and Environmental Engineer ing

The Department of Civil and Environmental Engineering at KAIST was established in August 1982. Currently

the department offers undergraduate and graduate programs. The mission of Department of Civil and Environmental

Engineering is to contribute to the advancement of the profession, in Korea, and the world by: providing

outstanding educational opportunities; performing ground breaking interdisciplinary research; developing innovative

technologies; participating in international collaborations and activities; and promoting service, leadership and

entrepreneurship by the faculty and students to address the complex technical and social needs of the present and

the future. Our ultimate goal is to be a world leader and to produce world leaders in research, entrepreneurship,

innovation, service and education in the areas of Civil, Architectural, Urban and Environmental engineering.

3. Research Areas

Structural Engineering and Materials, Geotechnical Engineering and Geosystems, Environmental Engineering and

Sustainability, Urban and Architectural Planning and Design, and IT for Construction Engineering are the main

research areas of the Department of Civil and Environmental Engineering at KAIST.

❐ Structural Engineer ing and Mater ials

Structural engineering combines art and science to design and build modern infrastructures that safely resist

natural and man-made forces. Buildings, bridges, stadiums, offshore structures and other civil facilities define the

traditional core of structural engineering. At the periphery of the field, structural engineering shares common

interests with mechanical, aerospace, and naval engineering for the design of large, complex systems such as

power plants, pipelines, aerospace vehicles, ships, and submarines. We have six laboratories devoted to various

research activities including dynamics analysis, quantitative analysis of stresses in concrete, seismic analysis and

vibration control of large structures such as bridges, buildings and nuclear power plants, and to studies on safety

and reliability, structural health monitoring, and designing an effective structure system through the investigation of

the nonlinear behavior of structures.

❐ Geotechnical Engineer ing and Geosystems

Geotechnical engineering is fundamental for construction of all type of civil structures such as large underground

space and tunnel, subway and highway, railroad, port and airport structures, etc. Since geotechnical materials are

ambiguous, which are not easy to determine their engineering properties, the successful geotechnical engineer must
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develop a 'feel' for soil and rock behavior before designing a safe and economic geotechnical structure. Three of

our laboratories perform researches on the analysis, design, construction, and maintenance of earth structures related

to a variety of geo-materials and subjected to various loading conditions. Our researchers are also involved in

geotechnical earthquake engineering, site investigation, non-destructive testing using elastic wave propagation

characteristics, and development of geophysical characterization techniques on rocks in an effort to understand the

shear behavior of jointed rocks for use in large underground spaces.

❐ Environmental Engineer ing and Sustainability

Environmental engineering applies principles of science and engineering to find sustainable solutions to

environmental problems. Environmental engineers design municipal water supply and industrial wastewater treatment

systems, develop technologies for remediation of contaminated sites by spills or improper disposal of hazardous

substances, and provide solutions to one of the most important issues of our modern times such as climate

change, global warming, greenhouse effects, CO2 sequestration, acid rain, and stratospheric ozone depletion.

Environmental engineers are also involved in research related to fossil fuel replacement by "green" resources as

bioethanol and biogas. Environmental engineering education and practice is multidisciplinary by nature and requires,

in addition to traditional science and engineering components, knowledge of a range of other disciplines including

ecology, geochemistry, public health, economics, and computer science. Our five laboratories are actively pursuing

fundamental and practical research on physicochemical and biological approaches for water, wastewater,

contaminated soil, and solid waste treatment, as well as on sustainable management of environmental resources.

❐ Urban and Architectural Planning and Design (U+A+D)

The U+A+D program at CEE is one of the newly launched academic division at KAIST leveraging an array of

advanced and innovative science and engineering related studies and researches being provided at KAIST. Our

major focus is the integration of technology, design and business. Both urban and architectural planning and design

fields are cross-disciplinary in its nature and require a comprehensive body of knowledge and practice. Thus we

focus on a variety of domains ranging from urban and architectural theories, design methodology, representation

and visualization techniques, structural and ecological sustainability, human oriented design, geographic information

systems, digital fabrication and rapid prototyping as well as construction management and finance.

The integrator of all our academic and professional activities is design. Using design as the vehicle for shaping

of our futuristic built environment, we pursue to invent better environment for higher quality living or remodel

existing buildings or cities to be upgraded to meet newly emerging civilization standards.

Our department also considers transportation engineering as a study of providing accessibility rather than the

flow of people and goods as traditionally defined. The program highlights the evolution of today’s transportation

system including advancements in vehicle, fuel, and information technologies and the growing need for

environmental sustainability. Education and research will focus on the future of the transportation system in a

rapidly changing environment while understanding the wisdoms and findings that have been accumulated thus far.

Specific areas of interest include the following:

- Planning and designing of transportation systems that emphasize easy and efficient accessibility in addition to

fluent flow

- Adapting the system to changes and advancements in related fields including automobile design, communications,

and regional and urban planning

- Understanding the interplay of transportation and policy in a society influenced by lawmakers, opinion leaders

and the general public.

❐ IT for Construction Engineer ing

This newly founded division focuses on the development of fusion technologies between IT and civil

engineering. IT-based civil engineering research fields include civil robotics, intelligent construction automation and
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robot, ubiquitous robotic infrastructure, and U-City management that are aimed at constructing smart and

sustainable environment.

The detailed research themes are as follows:

- IT-based civil engineering that includes structural health monitoring using IT techniques and structural inspection

robot, etc.

- Ubiquitous robotic infrastructure design for autonomous 3D robot navigation and U-City services

- Environmental robotics for environmental inspection, surveillance, and rehabilitation

- Intelligent construction robots using 3D environment sensing & perception, real-time HRI (Human- Robot

Interaction)

- Evolutionary robotics & structural design optimization

- Soft computing (Neural networks, Evolutionary computation, Fuzzy logic) and intelligent control

4. Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)
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◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits

※ Students having a double major take 3 credits.

D. Major Course : At least 45 credits are required

- Mandatory Major Course : 9 credits (CE201, CE206, CE208) are required

- Elective Major Courses : At least 36 credits are required

E. Research Course : At least 3 credits are required (CE490)

※ Students having a double major are exempt.

F. Elective Course : At least 23 credits are required

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March 1,

2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28,

2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : At least 21 credits courses are required including 9 credits of required major

courses

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

1) Coursework Master's Degree

A. Graduation Credits : At least 33 credits are required

- General Course : 1 course among 3 credits



Department of Civil and Environmental Engineering  | 207 |
B. Mandatory General Course : credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : -

D. Elective Course : At least 18 credits are required

E. Research Credits : At least 12 credits are required (including 2 seminar credits)

(2 seminar credits are not required for General Scholarship Student)

❑ Doctoral Program

A. Graduation Credits : At least 60 credits are required

: The course credits acquired in Master's program are approved

B. Mandatory General Course : At least 3 credits and 1AU are required

C. Mandatory Major Course : -

D. Elective Course : At least 27 credits are required

E. Research Credits : At least 30 credits are required(including 2 seminar credits)

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).

❑ Measures for Change



| 208 |  2009~2010 General Bulletin

5. Curr iculum

❐ Undergraduate Course

Classification Subject No. Code Subject Name
Lecture:Lab.:Credit

(assignment)
Semester Remark

Mandatory CE201 37.201 Mechanics of Materials 3:0:3(15) Spring

Major CE206 37.206
Introduction to Sustainable

Engineering
3:0:3 Spring

CE208 37.208 IT in Construction Engineering 3:0:3 Fall

Elective CE202 37.202 Structural Mechanics 3:0:3(6) Fall

Major CE203 37.203 Fluid Mechanics & Hydraulics 3:0:3(8) Spring

CE207 37.207
Elementary Structural Engineering

and Laboratory
2:3:3(14) Fall

CE210 37.210 Evolution of Space & Structures 3:0:3 Spring

CE219 37.219
Signals and systems for

Construction IT
3:0:3 Spring

CE230 37.230 Soil Mechanics and Laboratory Ⅰ 2:3:3(5) Spring

CE231 37.231 Soil Mechanics and Laboratory Ⅱ 2:3:3(5) Fall

CE241 37.241 Design Representation Techniques 3:0:3 Fall

CE273 37.273 Environmental Microbiology 3:2:3 Fall

CE291 37.291
Introduction to Geomatics

Engineering
3:2:3(10) Fall

CE303 37.303 Vibration Engineering 3:1:3(12) Spring

CE312 37.312 Structural Mechanics Ⅱ 3:0:3(5) Spring

CE314 37.314
Design of Reinforced Concrete

Structures
3:0:3(6) Fall

CE315 37.315
Reinforced Concrete and

Laboratory
2:3:3(5) Spring

CE331 37.331 Rock Mechanics 3:0:3(4) Fall

CE332 37.332 Foundation Engineering. 3:0:3(7) Spring

CE333 37.333 Soil Dynamics 3:1:3(7) Fall

CE350 37.350
Introduction to Transportation

Systems Engineering
3:0:3 Spring

CE355 37.355
Introduction to Smart 

Transportation Systems 
3:0:3 Fall

CE371 37.371 Environmental Chemistry 3:1:3(8) Spring

CE372 37.372 Water and Wastewater Engineering 3:0:3(8) Fall

CE373 37.373 Hydrology 3:0:3(15) Fall

CE376 37.376
Solid Waste Management & Soil

Remediation
3:1:3(6) Fall

CE393 37.393 Construction Management 3:0:3 Fall
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Classification Subject
No. Code Subject Name

Lecture:Lab.:
Credit

(Homework)

Semeste
r Remark

Elective CE410 37.410 Making of Ubiquitous Space 3:0:3 Fall **

Major CE412 37.412 Design of Steel Structures 3:0:3 Fall **

CE413 37.413 Prestressed Concrete 3:1:3(4) Fall **

CE417 37.417 Structural Design of Building 3:1:3(5) Fall **

CE419 37.419 Experimental Vibration Engineering 1:6:3 Fall **

CE435 37.435 Geotechnical Engineering Design Ⅰ 3:0:3(6) Spring **

CE436 37.436 Geotechnical Engineering Design Ⅱ 3:0:3(6) Fall **

CE440 37.440 Urban Planning 3:0:3 Spring **

CE443 37.443 Building environment 3:0:3 Spring

CE445 37.445 Sustainable Architectural Design 3:0:3 Spring

CE471 37.471
Water Resources and Groundwater

Engineering
3:1:3(5) Spring **

CE472 37.472 Remediation System Design and Engineering 3:1:3(6) Spring **

CE474 37.474 U-Eco Policy & Management Engineering 3:1:3(8) Spring **

CE481 37.481
Special Topics in Civil and Environmental

Engineering
3:0:3 Spring

CE482 37.482
Short course in Civil and Environmental

Engineering Ⅰ 1:0:1

CE483 37.483
Short course in Civil and Environmental

Engineering Ⅱ 2:0:2

Research CE490 37.490 B.S. Thesis Research 0:6:3

CE495 37.495 Individual Study 0:6:1

CE498 37.498 Venture Internship 0:4M:4

CE499 37.499 Venture Internship 0:2M:2

※ ** courses credits can be counted as master courses credits
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❐ Graduate Course

Classification
Subject

No.
Code Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

Mandatory

Basic Courses

CC010 11.010 Special Lecture on Leadership 1:0:0 Fall

CC020 11.020 Ethics and Safety I 1AU Spring․Fall

CC510 11.510 Introduction to Computer Application 2:3:3 Spring․Fall

CC511 11.511 Probability and Statistics 2:3:3 Spring․Fall

CC512 11.512 Introduction to Materials and Engineering 3:0:3 Spring․Fall

Elective CE501 37.501 Advanced Mechanics of Solids 3:0:3(5) Spring **

Major CE502 37.502 Advanced Soil Mechanics 3:1:3(4) Spring **

CE504 37.504 Advanced Environmental Chemistry 3:1:3(12) Spring **

CE505 37.505 Applied Mathematics 3:0:3 Spring **

CE514 37.514 Structural Dynamics 3:1:3(12) Spring **

CE515 37.515 Mechanics of Composite Materials 3:1:3(12) Spring

CE516 37.516 Finite Element Analysis 3:1:3(6) Spring

CE518 37.518 Reliability Analysis of Structures 3:0:3(8) Fall **

CE519 37.519 Bridge Engineering 3:1:3(6) Fall **

CE520 37.520 Introduction to Smart Structure Technology 2:3:3(5) Fall **

CE531 37.531 Geotechnical Experiments 1:6:3(6) Summer **

CE532 37.532 Rock Engineering 3:1:3(4) Fall **

CE533 37.533 Site Investigation and Monitoring 3:1:3(6) Spring **

CE534 37.534 Theoretical Soil Mechanics 3:0:3(4) Fall

CE536 37.536 Underground Structures 3:1:3(4) Spring

CE539 37.539 Earth Retaining Structures for U-space 3:0:3(4) Fall **

CE547 37.547
Transportation System analysis and

Operations
3:0:3 Spring **

CE548 37.548 Transportation Policy and Legislation 3:0:3 Fall **

CE551 37.551
Soft Computing Techniques for Engineering

Design
3:0:3 Spring **

CE553 37.553 IT for U-Space 3:0:3 Fall **

CE554 37.554 Mechanical Design of Civil Robot 3:0:3 Fall **

CE556 37.556 Intelligent Control forConstruction IT 3:0:3 Spring **

CE558 37.558 Introduction to Civil Robotics 3:0:3 Fall **

CE560 37.560
Environmental Design for U-Eco

Spaces
3:0:3 Spring **

CE561 37.561 SOC(Social Overhead Capital) Policy 3:0:3 Fall **

CE562 37.562
Ubiquitous & Biomimetic

Building Engineering
3:0:3 Spring **

CE563 37.563
Intelligent U-Space

Transportation Systems
3:0:3 Fall **

CE569 37.569 Human thermal environments) 3:0:3 Spring **

CE571 37.571 Environmental Engineering Laboratory 1:6:3(10) Summer **

CE572 37.572
Advanced Environmental Microbiology for

U-space
3:0:3 Fall **

CE573 37.573 Advanced Wastewater Treatment 3:1:3(6) Spring

CE574 37.574 Environmental Nanotechnology 3:0:3 Spring
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Classification
Subject

No.
Code Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

Elective CE577 37.577 Integrated Water Resources Management 3:1:3(5) Fall **

CE579 37.579 Hazardous and Industrial Waste Treatment 3:1:3(8) Fall

CE580 37.580
Structural Pattern Recognition for Statistical

Health Monitoring
2:3:3 Fall **

CE590 37.590
Design of Unique, Complex Systems: Theory and

Application
3:1:3 Spring **

CE592 37.592
Theory Methodology and Philosophy in

Engineering Design
3:1:3 Fall **

CE596 37.596
Special Topics in Structural Engineering

Design for U-Space
2:3:3 Spring

CE597 37.597
Special Topics in Geotechnical

Engineering Design for U-Space)
3:1:3(4) Spring

CE598 37.598
Special Topics in Environmental

Engineering Design for U-Space
3:1:3(4) Spring

CE599 37.599
Special Topics in U-Space Construction

IT Design
3:0:3 Fall **

CE611 37.611
Inelastic Analysis of Reinforced Concrete

Structures
3:1:3(6) Fall

CE614 37.614 Stability of Structures for U-Space 3:1:3(6) Spring

CE617 37.617 Earthquake Engineering 3:1:3(8) Spring

CE619 37.619 Vibration Control of Structures 3:1:3(12) Fall

CE631 37.631 Advanced Numerical Soil Mechanics 2:3:3(6) Fall

CE633 37.633 Advanced Soil Dynamics 3:1:3(6) Spring

CE634 37.634 Signal Processing for Civil Engineering 3:0:3(4) Spring

CE636 37.636 Geotechnical Earthquake Engineering 3:0:3(4) Fall

CE637 37.637 Theory of Geophysics 3:0:3(4) Fall

CE672 37.672 Advanced Environmental Unit Processes 3:1:3(5) Fall

CE673 37.673
Advanced Environmental Remediation

Engineering
3:1:3(8) Fall

Research CE960 37.960 M.S. Thesis

CE966 37.966 M.S. Seminar 1:0:1

CE980 37.980 Ph.D. Thesis

CE986 37.986 Ph.D. Seminar 1:0:1

※ ** courses can be counted as either Bachelor or Master courses credits.
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6. Course Descr iptions

❐ Undergraduate Program

CE201 Mechanics of Materials

This course covers properties of structural members. These properties include tension, compression and shear

forces, strain energy, stress-strain relationship, axially loaded member, torsional members, shear force and bending

moment on beams, stresses in beams, stress and strain analysis, principal stress and strain, yielding condition of

materials, and deflection of beams

CE202 Structural Mechanics I

This course covers types of structures, forces and stresses, analysis of beams, trusses, frames and grid structures to

obtain reactions, stresses, and displacements. It also covers the behavior of structures under moving loads,

influence line, behaviors of columns and application of energy methods to structural mechanics.

CE203 Fluid Mechanics & Hydraulics

This course is to discuss about physico-chemical principles of environmental engineering processes including

process principles, theories, equations and applications. This course will give emphasis on process principles rather

than unit operations. This is because an understanding of process mechanisms and control variables is fundamental

for the effective application of unit operations to accomplish specific treatment objectives.

CE206 Introduction to Sustainable Engineering

This course provides methodologies on transportation systems analysis and operations. It covers fundamental

theories on transportation systems, transportation system analysis techniques, and methodologies to manage and

operate transportation systems in efficient and safe ways.

CE207 Elementary Structural Engineering and Laboratory

This course introduces structural engineering, fundamental theory of material properties, studies on structural

analysis and design methods for various types of structures through experiments.

CE208 IT in Construction Engineering

This course focuses on basic IT technologies for civil engineers. Various smart sensors will be studied and the

students can apply this knowledge to structural health monitoriog and control. Robotic manipulator and mobile

robot will be briefly be briefly introduced along with the soft computing and intelligent control techniques. Finally

ITS (Intelligent Transportation System) and its state of the art will be introduced.

CE210 Evolution of Space and Structures

This course is to understand evolution of spaces and structures in civil, architecture and urban. It is the

four-module sequence divided by the important historical events with a particular emphasis on technological

innovation. It is structured as dialogue between historical and theoretical frameworks that affect our understanding

of built environment. We will explore projects ranged from the classic to the contemporary periods.

CE219 Signals and systems for Construction IT

This course deals with continuous and discrete-time signals and systems. Focusing on the linear time invariant

systems, mathematical models of signals and systems, Fourier series, Fourier transform, Laplace transform, and

z-transform will be widely dealt with in this course.

CE230 Soil Mechanics and Laboratory Ⅰ      

This course deals with origin of soils, structures, fundamental properties and related problems. It is also taught to

explain flow of water in ground, 1-dimensional compression, effective stress, and stress distribution in soils.

CE231 Soil Mechanics and Laboratory Ⅱ  

This course deals with fundamental geotechnical problems and their solutions. It contains consolidation, shear

strength, lateral earth pressure, slope stability, environmental geotechnology, subsoil exploration, etc.

CE241 Design Representation Techniques

This course is aimed at exploring the computer visualization for Urban/ Architecture Design. It introduces the
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advanced software tools available through whole design process. It focuses on fundamental concepts of two/three

dimensional modeling, rendering, animation, and editing, as well as graphic skills with the simple house design

consistently. Also, students understand the effective design representation techniques through reviewing various

architect/urban designer's drawings.

CE273 Environmental Microbiology

This course is focused on the characteristics of micro-organisms such as chemical composition, biological activity,

metabolism, etc. Futhermore, applications of micro-organisms to the energy and metal recovery of refuse, water

and wastewater treatment, fuel and biomass productions are briefly introduced.

CE291 Introduction to Geomatics Engineering

This course provides an introduction to Geomatics engineeing which deals efficient acquisition, processing and

application of geo-spatial information. It includes GIS, Remote Sensing, and GPS.

CE303 Vibration Engineering

This course covers basic concepts of structural dynamics, free and forced vibration of single- and multi-degree of

freedom systems, time and frequency domain solution techniques including convolution and Fourier transforms,

approximate solution techniques, and vibration and modal analysis of continuous systems such as bars, beams and

frames.

CE312 Structural Mechanics II

This course covers application of the principle of least work and the principle of virtual work, deflection and

structural behavior of unsymmetrical elements, analysis of curved elements and analysis of statically indeterminate

structures.

CE314 Design of Reinforced Concrete Structures

This course introduces design code for concrete structures: design of beams, columns, slabs, and footings.

CE315 Reinforced Concrete and Laboratory

This course covers properties of concrete material, flexural behavior of beam, axial and flexural behavior of

column, shear and torsion, bond and anchorage, deflection and crack. Laboratory work is also performed.

CE331 Rock Mechanics

This course covers the origin of rock and its classification, the characteristics and behaviors of rock mass, the

shear strength of rock mass, the laboratory and field testing methods of rock, the state of stress, rock mass

classification, the mechanical behavior of rock mass, and the applications of rock mechanics to engineering

problems.

CE332 Foundation Engineering

This course deals with site investigation, in situ testing, bearing capacity and settlement of shallow foundation; the

topics of site improvement, earth pressure theory, retaining wall, pile and pier foundations are also treated.

CE333 Soil Dynamics

This course deals with elastic wave propagation (bar, infinite media, half space), site investigation using elastic

waves, dynamic soil properties, nondestructive test and evaluation, vibration criteria, monitoring and control,

machine foundations, seismic design code, earthquake ground motion, liquefaction.

CE350 Introduction to Transportation Systems Engineering

This course provides general introduction to Transportation Systems Engineering. It covers transportation planning

and policy making process, Transportation system analysis and design, Traffic theories and Safety.

CE355 Introduction to Smart Transportation Systems

Smart Transportation Systems refers to the Systems for sustainable and efficient Transportation systems using less

energy and cost. This course provides the ways of planning, developing, and managing Transportation Systems for

the life cycle of the transportation infra-structure systems.
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CE371 Environmental Chemistry

The goal of this course is to understand global environmental/energy problems using basic scientific knowledge

(prerequisite), to identify their impacts on engineered and natural eco-systems, and finally to develop students'

ability to solve the environmental/energy problems potentially encountered near future.

CE372 Water and Wastewater Engineering

This course deals with distribution systems of water, collection systems of wastewater, properties of pumps, and

physical, chemical, biological unit processes.

CE373 Hydrology

The water cycle and its component processes are introduced. The topic of surface runoff water is discussed in

depth. All of the topics are relevant to provide an engineering basis for quantity management of rivers and lakes.

CE376 Solid Waste Management & Soil Remediation

The course is divided into three sections. First one focuses on the need for an integrated solid waste management

based on waste reduction, reuse, recycling, combustion for energy recovery, and landfilling. A special attention is

paid to the hazardous waste management. The second section deals with the inorganic and organic contamination

of soils and remedial technologies. Finally, the course covers a mining-related issue, the acid mine drainage. This

last section insists on prevention methods, as well as on the most environmentally sustainable technologies of

treatment of mining-impacted waters.

CE393 Construction Management

This course is designed to introduce students various aspects of project management. Upon successful completion

of this course students should be able to understand: how a project is formed and conducte/ major planning and

scheduling methods/ major estimating and cost control methods/ important roles of project management/ other

issues related to project management.

CE410 Making of Ubiquitous Space

This course teaches u-IT(Ubiquitous Information Technology) applications for constructing and operating

architectural or urban spaces such as roads, bridges, parks, streets, houses, offices and schools. Elements,

technologies, and examples of u-cities and u-spaces will be discussed.

CE412 Design of Steel Structures

This course covers material properties and behavior of steel, understanding and comparison of design codes for

steel structures, design of beam-to-column joints, design of steel members such as beams and columns, and

fundamental theories for buckling of structural members.

CE413 Prestressed Concrete

This course covers basic concepts of prestressed concrete, material properties, flexural design, shear and torsion,

bond and anchorage, anchorage zone design, partial loss of prestress force, composite beams, analysis of

continuous beams and deflections.

CE417 Structural Design of Building

This course introduces structural system of high-rise building, building code for reinforced concrete, building code

for steel structure, practice of structural design of reinforced concrete and steel high-rise building.

CE419 Experimental Vibration Engineering

This course covers fundamental principles and concepts of structural dynamics including free and forced vibration

analyses of single degree of freedom system through experiments. In addition, basic theories and concepts of a

tuned mass damper, one of the widely used vibration control devices, will be also covered.

CE435 Geotechnical Engineering Pesign Ⅰ 

This course is aimed at performing geotechnical engineering design for practice, based on soil mechanics and

foundation engineering principles, such as site characterization and geotechnical properties, consolidation and

settlement, seepage and its control, retaining wall, slope stability, and foundation.
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CE436 Geotechnical Engineering Design II

This course is aimed at performing geotechnical engineering designs for practice, based on soil mechanics and

foundation engineering principles, such as excavation sheet pile structures, soil improvement, rock blasting,

underground structure and tunnel, pre-reinforcement, and landfill liner.

CE440 Urban Planning

Urban competitiveness under the trend of global urbanization with the fact that urban population occupied over

90% of the total Korean is major issue in terms of academic aspect and national agenda. This course is designed

to study the basic knowledges on urban studies such as urban planning theories, techniques and related regulations.

CE443 Building environment

This course provides students with design innovations and construction strategies that maximize the comfort, health,

safety, and energy efficiency of buildings. It covers the underlying thermal theories, and thermo-fluid dynamic

principles and focuses on design that enhances the building environment and minimizes the impact on the global

environments.

CE445 Sustainable Architectural Design

This course introduces the students in this integral design approach for a Sustainable Urban/ Architecture Design.

First, this course is to discuss and explore the awareness of the environmental issues and the historical effort how

Architecture and Urban planning meaningfully researches. And , each student will have a concept for the

sustainable approach and develop his/her design project at the technical and aesthetic levels.

CE471 Water Resources and Groundwater Engineering

To ensure the availability of adequate water supplies in the future, efficient water management is necessary.

Management in this sense should include engineering activities and economic, social, political and environmental

considerations together. This course should present all these relevant materials in a unified framework, emphasising

the planning and design of systems to manage water resources including groundwater.

CE472 Remediation System Design and Engineering

Students will develop understanding of basic approach to remediating contaminated sites and ability to screen,

choose, and design appropriate technologies for environmental remediation.

CE474 U-Eco Policy and Management Engineering

This course is to provide a set of operational contributions to environmental policy analysis and to discuss about

multidimensional approach to environmental and resource management problems. Also, emphasis is given to an

integration of different fields which normally play a role in environmental policy analysis: economics, physics,

regional science, ecology and social and political science.

CE481 Special Topics in Civil and Environmental Engineering

This course is offered for undergraduate students to deliver recent issues on civil and environmental engineering

practices. For the relevant issues, subtitles can be given to emphasize the related issues.

CE482 Short Course in Civil and Environmental Engineering Ⅰ

CE483 Short Course in Civil and Environmental Engineering Ⅰ

CE490 B.S. Thesis Research

CE495 Individual Study

CE498 Venture Internship Ⅰ

CE499 Venture Internship II
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❐ Graduate Program

CE501 Advanced Mechanics of Solids

This course covers stress-strain relations, fundamental theories of elasticity based on the tensor method, introduction

of plasticity and fracture mechanics, shear and torsion analysis of box sections, introduction of energy theorems

and the principle of least work.

CE502 Advanced Soil Mechanics

This course deals with fundamental characteristics of soil behavior, shear strength, consolidation theory for

drainage-installed soft ground and some field performance of embankment on soft clay. Several analytical methods

of consolidation theories are explained and their results are discussed. The analytical results are compared with

those obtained in the field measurements.

CE504 Advanced Environmental Chemistry

The goal of this course is to understand the concept of advanced chemistry and develop the ability of application

for the identification of chemical phenomena occurred in natural and engineered environments. The course will

provide basic knowledge to properly conduct important environmental researches and to fully understand

environmental problems in hazardous waste treatment, wastewater treatment, and contaminated soil and groundwater

remediation.

CE505 Applied Mathematics

This course introduces fundamental mathematical techniques related to applied mechanics, dealing with vectors,

tensors, analysis of vector fields, matrix and linear equations, eigen-value problems, linear spaces, linear operations,

functionals, variational and approximate methods, complex variables, conformal mapping, Fourier transformation and

Laplace transformation, etc.

CE514 Structural Dynamics

This course covers single- and multiple-degree-of-freedom vibration problems, normal mode superposition methods,

modal analysis and matrix formulation of vibration problems, natural frequency and mode, principle of D'Alembert,

Newton's second law, principle of virtual work, and Lagrange's equations for systems of particles and for rigid

bodies.

CE515 Mechanics of Composite Materials

This course introduces materials and their applications, anisotropic elasticity, failure theories, hydrothermal behavior,

3-D stress analysis of laminates, hybrid composites and advanced topics, design principles for bracings and

members subjected to torsion, design of composite beams, columns, and beam-columns, behavior and design of

shear, and semi-rigid and moment connections.

CE516 Finite Element Analysis

The course covers the fundamental theory of Finite Element Methods and its application in structural engineering.

It includes shape functions, stiffness matrix, direct methods, variational method, weighted residual method, assembly

of stiffness matrix and solution of equilibrium equations, static and dynamic analysis, linear and non-linear

problems, and computer programming.

CE518 Reliability Analysis of Structures

This course introduces probability and statistics, extreme value distributions, probability of failure, reliability,

reliability index, failure modes of structures, reliability of structures, system reliability, Monte-Carlo simulation, and

load and resistance factor design.

CE519 Bridge Engineering

This course covers design code, influence line, load, the Rahmen bridge, the slab bridge, and the PS concrete

box-girder bridge.

CE520 Introduction to Smart Structure Technology

This course offers an introduction to the emerging technologies in smart structure systems and the application of

smart structures technologies to civil infra-structures. Contents of lectures include the concepts of smart materials

and their properties, advanced sensors, signal / information processing, structural health monitoring method, control
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theories (passive / semiactive / active) and their applications to civil infra-structures. Students will gain

understanding of the state-of-the-art smart structures technologies through lectures and laboratory tests and have

chances to work on their application to civil infra-structures.

CE531 Geotechnical Experiments

This course deals with transducer characteristics, calibration, direct shear test, triaxial test (UU, CU, and CD),

permeability test (fixed wall, flexible wall), consolidation test, free-free resonant column test, small-strain triaxial

test, impact echo test, vibration monitoring, and cross-hole tests.

CE532 Rock Engineering

This course covers an introduction to stress analysis, the physical properties of rock, underground stresses,

laboratory and field instrumentation, model studies, rock mass properties, excavation and blasting, and the

discussion of a number of rock mechanics field applications associated with civil, mining, and petroleum

engineering, and geoscience.

CE533 Site Investigation and Monitoring

This course deals with site investigation plan, boring method, SPT, CPT, DMT, Field Vane Test, PMT, refraction

survey, cross-hole test, SASW test and also includes in situ monitoring plan, equipments and case studies.

CE534 Theoretical Soil Mechanics

This course focuses on the critical state theory. Based on the theory, some models to describe the soil behavior

are discussed. Especially, Cam-Clay model and its design properties are deeply explained. Upper and lower bound

theories are also dealt with to calculate the bearing capacity of foundations.

CE536 Underground Structures

This course is designed for graduate students. Special attention is paid to highlight the common principles unifying

the presented set of topics such as geological and geotechnical explorations required, design considerations,

construction of tunnels and shafts, geo-mechanical analysis, design of ground water control, and instrumentation

and monitoring.

CE539 Earth Retaining Structures for U-Space

This course includes earth pressure theory, site investigation, designs of retatining wall, sheetpile wall, braced

excavation, diaphram wall, reinforced earth, and soil nailing. The performance monitoring of earth structures will

also be covered.

CE547 Transportation System analysis and Operations

This course provides methodologies on transportation systems analysis and operations. It covers fundamental

theories on transportation systems, transportation system analysis techniques, and methodologies to manage and

operate transportation systems in efficient and safe ways.

CE548 Transportation Policy and Legislation

Transportation service, a kind of public goods, is determined largely by government policies. Through such

policies, advanced technologies are applied to the transportation system and further developed.

Therefore it is important for the students to understand the mechanism of the transportation policy and its

legislation. This course covers transportation policies and laws of various countries.

CE551 Soft Computing Techniques for Engineering Design

This course deals with various numerical and combinatorial optimization techniques for solving engineering and

structural design problems. This course puts emphasis on the most recent soft computing-based optimization

techniques such as neural networks and evolutionary computation (EC) as well as classical optimization techniques.

CE553 IT for U-Space

This course deals with basic IT technologies which will be used in Ubiquitous-City. Various communication

systems, especially wireless communication techniques for smart sensor network, will be studied and the

technologies which can implement location based service among the USN-based services will be also dealt with.
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CE554 Mechanical Design of Civil Robot

This course deals with mechanical design methodologies of various robots. Robot manipulator, Legged robot,

wheeled robot, micro/nano robot will be studied in the view point of mechanical design.

CE556 Intelligent Control for Construction IT

This course deals with identification and control techniques for linear system and dynamic system in the view

point of infrastructure. And the later part deals with various intelligent control techniques for construction IT

major. Neural networks, evolutionary computation, and fuzzy logic based controllers will be studied. The various

reasoning and inference techniques of artificial intelligence will be also introduced.

CE558 Introduction to Civil Robotics

This course is targeted to familiarize graduate students with applied robotics other than EECS and ME. This

course helps students understand general civil robotics issues and apply robot techniques to civil engineering

application area. Specifically the students can understand fundamental principles of robotics by simulating their

application world with robotics simulation tool.

CE560 Environmental Design for U-Eco Spaces

This course explores the intrinsic characteristics and the direction of interactions between humans and artificial

environment to learn the ways of planing and designing original and sustainable built environment such as

buildings, urban spaces and various structures by being exposed to the environmental design processes as well as

the group design project

CE561 SOC (Social Overhead Capital) Policy

This course covers SOC(Social Overhead Capital) for engineering the city. Contents are divided into three parts.

First part is to study various aspects for basic understandings of SOC political domains such as planning, design,

construction, management, and etc. Second part is to look around SOC construction and management cases on

ubiquitous and eco-friendly city. Third part is to discuss issues and prospects of SOC policies. Ultimately, the

students can understand the fundamental considerations of SOC construction work.

CE562 Ubiquitous & Biomimetic Building Engineering

Biomimetics is the construction of artificial materials and systems that mimic natural forms. In this course, basic

technological aspects of biomimetics will be introduced along with their applications to innovative building

components and systems. Students will also have a opportunity for developing a novel ubiquitous and biomimetic

building system idea through group project.

CE563 Intelligent U-Space Transportation Systems

This course provides overview on Intelligent Transportation Systems including system integration. The use of

communication technologies, processing and modeling to improve the performance of transportation systems will be

covered.

CE569 Human thermal environments

This course deals with the comfort conditions and equations for thermal environments of human beings, the

methods of evaluating a given thermal environment, the principles for the establishment of a detailed thermal

environmental analysis, and international standards.

CE571 Environmental Engineering Laboratory

This course deals with theories and experiments related to the manufacture of physical, chemical and biological

reactors, operational and experimental plans, scale-up problems, and analysis / application of environmental data.

CE572 Advanced Environmental Microbiology for U-Space

The purpose of this class is to introduce the student to environmental biotechnology, in particular mediated by

microbes. This course will start with basic microbiology and then cover important topics in the area of

environmental biotechnology including pollutant-biodegradation and biofuel production

CE573 Advanced Wastewater Treatment

This course covers the principles and operation methods to treat wastewater using microorganisms 랙 the purpose

of discharging or to reusing the treated water without adverse impact. Also, theories on treating or recycling the

sludge produced in the treatment processes are described.
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CE574 Environmental Nanotechnology

Nanomaterials present new opportunities to improve our ability to detect, monitor, control, and clean up

environmental contaminants and potential new risks to human health and environment. Students will learn and

discuss nanotechnology application for remediation of environmental contaminants, the implication of releasing

manufactured nanomaterials, and pollution control and nano-enabled sensing.

CE577 Integrate Water Resources Management

This study is designed to review fundamental principles of water and environmental management and their

applications for sustainable development. Natural processes combined with human activities in watersheds determine

the inherent quality of the management. That is, by responding to changing social, economic and environmental

needs or impacts, one can gradually achieve better and sustainable water resources management. In this context,

this course is organized to provide principles of both physical systems and human-related systems in a integrated

framework.

CE579 Hazardous and Industrial Waste Treatment

This course consists of clean technologies, reduction technologies, intermediate and final waste disposal

technologies in hazardous and industrial waste management. It also includes purification technologies for

contaminated soil and groundwater. Term projects are required for all students.

CE580 Structural Pattern Recognition for Statistical Health Monitoring

Structural Health Monitoring(SHM) is a process chart evaluates and asses the safety and integrety of a structural

system based on measured data this caurse deals with various structural pattern recognition tools required for SHM

CE590 Design of Unique, Complex Systems: Theory and Application

This course is intended to address the broader topics of design theory and methodology which can be applied to

any project both within science and engineering and in other fields such as business and education. The principles

of axiomatic design theory and complexity theory will be discussed and applied to large, unique and complex

systems such as dams, bridges, transportation systems, customized manufacturing equipment, and interplanetary

spacecraft where costs are high, development times are long, and only one or two final products are required. The

material in the course will be suitable for advanced undergraduates and graduate students and can be offered as

graduate level class and as an undergraduate elective with a shared course number. Graduate students in the course

will be assigned extra readings and assignments and will be expected to develop a more sophisticated design for

their final project.

CE592 Theory Methodology and Philosophy in Engineering Design

Traditional design courses in mechanical engineering and civil and environmental engineering often focus on

principles of design and design methods for specific applications like machine design, product design, bridge

design, building design, etc. Unlike design methodologies, design methods are rigorous, systematic, and sequential

procedures for accomplishing a specific design task, instead of universal ideas which make design a systematic and

conscious process with the highest possible rate of success. The author is unaware of any formal design

methodologies that exist for civil or environmental engineering at this time. This course would teach students from

CEE fields design methodologies from other fields (especially mechanical, industrial and architecture) and enable

them to create a design methodology that is equally applicable for CEE.

CE596 Special Topics in Structural Engineering Design for U-Space

Learn basic design principles, theories and methodologies related to U-space structures through discussions with

invited speakers

CE597 Special Topics in Geotechnical Engineering Design for U-Space

This course deals with methods to solve geotechnical engineering problems related with U-Eco city construction.

Especially, the students learn U-Geotechnical design concepts to prevent any natural or manmade disasters caused

by failures of geotechnical structures. This course is possible to give a subtitle to deal with methods to mingle

geotechnical problems with U-concepts.

CE598 Special Topics in Environmental Engineering Design for U-Space

In this lecture, students can analyze the cause of local and global environmental problems of 21 century and learn
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how to develop and design environmental technologies which can provide basic understanding on the solutions to

protect and overcome natural and environmental disasters due to the local and global environmental problems.

CE599 Special Topics in U-Space Construction IT Design

This course is targeted to familiarize CEE graduate students with applied robotics other than EECS and ME. This

course helps students understand general civil robotics issues and apply robot techniques to civil engineering

application area. Specifically the students can understand fundamental principles of robotics, HRI (Human-Robot

Interaction), and problem solving techniques using them.

CE611 Inelastic Analysis of Reinforced Concrete Structures

This course covers creep and shrinkage in RC structures, thermal effects and analysis of RC structures, limit

design and yield line theory, application of fracture mechanics to concrete structures, and nonlinear analysis by

Finite Element Method.

CE614 Stability of Structures for U-Space

To reserve the stability of structural members subject to axial load together with lateral loads, the structural

behavior of each member is analyzed and, in advance, the corresponding critical load to be resisted is calculated.

Various structural members such as beam-column, rigid frame, ring and arched members are considered, and the

exact understanding for the background of design codes is achieved on the basis of structural stability.

CE617 Earthquake Engineering

This course covers the mechanism of earthquake occurrence, tectonic plate theory, engineering characteristics of

earthquake, seismic hazard analysis, earthquake ground motion, response spectra, dynamic responses of structures

subjected to earthquake, nonlinear structural responses, frequency domain analysis, preventive design of structures

(buildings, bridges, and underground structures), soil-structure interaction, probabilistic earthquake risk analysis, and

earthquake mitigation and management.

CE619 Vibration Control of Structures

This course introduces the theory of structural passive and active control, applications to vibration isolation,

damping treatment, and dynamic absorbers, application to tall buildings, cable-stayed bridges, and tension structures,

design of classical feedback control systems for civil structures, and simulation studies using customized computer

software.

CE631 Advanced Numerical Soil Mechanics

This course discusses the applicable numerical methods to geotechnical problems. The geotechnical problems that

are dealt with in this course are seepage, consolidation, displacements of retaining and underground structures,

excavations, embankment, etc. The numerical analysis methods such as the finite difference method (FDM), the

finite element method (FEM), the boundary element method (BEM), and the discrete element method (DEM) are

used to solve the geotechnical problems.

CE633 Advanced Soil Dynamics

This course deals with elastic wave propagation(bar, infinite media, half space), site investigation using elastic

waves, dynamic soil properties, nondestructive test and evaluation, vibration criteria, monitoring and control, and

machine foundations.

CE634 Signal Processing for civil Engineering

This course covers signal processing and system identification for civil engineering problems focused on signals

and systems, time and frequency domain analysis, nonlinear system, discrete inversion analysis, system

identification analysis, and tomography imaging.

CE636 Geotechnical Earthquake Engineering

This course deals with performance based seismic design code, earthquake ground motion, soil liquefaction,

evaluation of dynamic soil properties, seismic design of various geotechnical structures.

CE637 Theory of Geophysics

This course covers the principles of elastic and electromagnetic waves, applied to geophysical characterization, to

understand the interaction of soil and water, conduction and diffusion, elastic wave in soil, electromagnetic wave
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in soil, wave velocity and attenuation, elastic and electromagnetic wave measurements in laboratory, and their

applications.

CE672 Advanced Environmental Unit Processes

This course is to discuss about physico-chemical principles of environmental engineering processes including

process principles, theories, equations and applications. This course will give emphasis on process principles rather

than unit operations. This is because an understanding of process mechanisms and control variables is fundamental

for the effective application of unit operations to accomplish specific treatment objectives.

CE673 Advanced Environmental Remediation Engineering

The goal of this course is to identify the fate and transport of toxic contaminants in soil and groundwater

environments, to understand physicochemical and biological phenomena, and to develop an ability to apply basic

and advanced theories of remediation processes to the in-situ and ex-situ treatments.

CE960 M.S. Thesis

CE966 M.S. Seminar

CE980 Ph.D. Thesis

CE986 Ph.D. Seminar
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Division of Mechanical Engineer ing
URL : me.kaist.ac.kr

Dept. Phone : +82-42-350-3002~6

1. Introduction

Since its foundation in 1971, the Department of Mechanical Engineering has occupied the center stage of

high-level education and research in Korea. The graduates, now numbering more than 4000, become the leaders in

industries, research institutions, universities and government. We shall continue to make strenuous efforts to pursue

excellence and distinctiveness in producing top-quality mechanical engineers.

The academic curricula have undergone substantial changes and improvements. These are designed to equip the

students with updated and rejuvenated knowledge of the emerging technologies as well as the fundamental basics

of mechanical engineering. For the undergraduate program, the required credits have been reduced, and more

freedom and latitude are given to the students to select the courses and career planning. Also, starting in 2005,

based on the same philosophy, there will no longer be compulsory required courses for the graduate programs. All

the courses will be formulated as elective courses. The students will have wider freedom in choosing courses and

seminars to suit their specific needs in graduate-level studies.

The research activities are boosted and refined to six research fields in the department. It is noted that

general-purpose facilities are upgraded with a goal of higher operating efficiency and wider usability. Examples are

the micro-fabrication equipments, SEM and rapid-prototyping devices.

The students are encouraged to participate fully in extracurricular activities, which promote mutual understandings

and cooperative endeavors. Various programs are offered to build up the management capabilities of the students,

enhancing thesis writing skills and strengthening the logical ways of thinking and implementing engineering

projects.

The faculty and staff are geared to provide productive and fulfilling education and training to the students, the

future leasers of the mechanical engineering societies.

❐ Areas of Research

1) Nano/Micro Systems Technology

Nano/micro Systems technology, which features high integration and high precision, has risen as a key

technology. The important role of mechanical engineering in the development of the Nano/Micro

Systems Technology is to develop and to apply the related components and system technology in the

sub-areas listed below.

- Nano-mechatronics system design

- Nano-precision measurement/actuation

- Micro-electro-mechanical-systems

- Micro-fabrication/machining

- Micro-electronic packaging

- Micro-thermo-fluids

- Nano-particles engineering
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2) IT-based Intelligent Mechanical Systems

IT-based Intelligent Mechanical Systems which implants intelligence to machine systems, is an

interdisciplinary area combining conventional mechanical technology and new information technology. The main

goal of IT-based Intelligent Mechanical Systems is to develop fundamental technologies and to apply them to

the industry field.

- Intelligent Robot Systems

- e-Manufacturing

- Intelligent Manufacturing System

- Entertainment Engineering

- Virtual Manufacturing System

- Core Parts and Devices for Intelligent Systems

- Smart Structure

- Intelligent Transportation Systems

3) Thermofluid and Energy System

Thermofluid and Energy System deals with energy and environment problems such as new power/energy

generation and conversion, and thermofluid flow. The study of Thermofluid and Energy System covers physical

phenomena related to heat and fluid in the microstructures such as nano particle control, micro fluid flow, and

micro coolers used in next generation key technologies such as BT, NT and IT.

- New Energy System

The study of New Energy Systems develops eco-friendly energy systems with high efficiency and low

pollution and new energy system technology such as substitute energy, fuel cell, and hydrogen energy

- Micro Thermo-Fluid System

The study of Micro Thermo-Fluid Systems covers the hear-transfer and flow control technology for

micro-systems such as Micro-fluidics and PCR (Polymerase Chain Reaction.)

- Environmental Control System

The study of Environmental Control Systems covers the control of air pollution and micro-particles in

order to control the global environment as well as interior environment and to develop super clean

technologies.

- Cryogenic Engineering and Applied Superconductivity Technology

The study covers the direct utilization of very-low-temperate technology and vacuum technology and the

development of low-temperature cooler/refrigerator for use in the superconductivity system.

4) Biomedical System Engineering

The goal of Biomedical System Engineering which has an academic basis in life science and biomedical

engineering, is to discover the mechanism of living bodies in motion, and to utilize the mechanism in the

diagnose of diseases, to invent new diagnosis methods, and to develop artificial organs, new treatments and

nursing techniques using medical-purposed robots. All of the activities are for the benefit of human beings.

- Biomechanics

The field of Biomechanics covers implant, artificial arms and legs, medical- and welfare-purposed robots,

rehabilitation engineering, sports medical science, etc.

- Biofluids

The area of Biofluids develops artificial organs such as hearts and blood vessels and studies diagnosis of the

diseases related to the artificial organs

- Biomaterials

The study of Biomaterials deals with the bioengineering of artificial material for artificial organs
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- Bioinstrumentation

Bioinstrumentation covers measurement equipment for observation of living bodies.

- Cell mechanics

Cell mechanics studies the analysis and control of cell motion

- Biomimetics

The study of Biomimetics discovers and utilizes the mechanism of the motion of the living body.

5) Mechanics & Design Innovation

The objective of Mechanics & Design Innovation is to develop creative and innovative technologies of the

design and analysis for future-oriented machine, mechanism, software and machine system. The study covers the

development of new design theory and technology, mechanics, the innovation of analysis method, and the

development of advanced-materials and design database.

- Computational engineering science

- Design optimization

- Machine diagnostics & reliability

- Advanced materials

- Nonlinear stability

- Design methodology

- Nanomechanics

- Sound, vibration and shock

- Design of experiment

- Bionic mechanism

6) Pro Human Engineering

The goal of Pro Human Engineering is to implement a human-centered engineering approach and to design the

machines that benefit humanity.

The activities include the study of human emotional response toward sound, vibration, vision, and touch and

human reactions to machines, and the realistic implementation of human senses.

- Human Perception-Sound, Vibration, Vision and Haptic

- Human-machine interaction

- Ride Comfort and Safety

- Virtual Reality and Entertainment

- Tactile Sensors and Actuators

- Welfare Engineering

2. Course Requirements

❐ Undergraduate Requirement

General Course Basic Course Major Course Free
Selective
Course

Research Total
Required Selective Subtotal Required Selective Subtotal Required Selective Subtotal

6(9AU) 21 27(9AU) 26 6 32 9 40 49 19 3 130

A. Required Credits for Graduation: at least 130 credits.

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)
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◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU), Community

Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3), Physical

Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

* English Communication I → English Communication

English Communication II → English Conversation

　English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits

※ Students having a double major take 3 credits.

D. Completion of Major Courses: at least 49 credits

◦ Required Major Courses: 9 credits

- Basic Mechanical Practice(3), Mechanical Engineering Laboratory(3), Capstone Design I(3)

◦ Selective Major Courses: at least 40 credits.

- Select at least 6 courses out of 8 courses:

Thermodynamics(3), Fluid Mechanics(3), Mechanics of Materials(3), Dynamics(3), Applied Electronics(3),

Engineering Design(3), Modeling and Control of Engineering Systems(3), Understanding of Materials

and Processing(3)

E. Completion of Free Seletive Courses: at least 18 credits
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F. Completion of Research Courses: at least 3 credits

- B.S Thesis Research (3)

※ Students having a double major are exempt.

G. English Language Requirement

One of the following requirements should be satisfied before graduation:

- PBT TOEFL (ITP) score : at least 560

- CBT TOEFL score : at least 220

- iBT TOEFL score: at least 83

- TOEIC score : at least 760

- TEPS score : at least 670

H. ME Minor and ME Double Major

◦ ME Minor: at least 21 credits in major courses including

- Basic Mechanical Practice(3), Mechanical Engineering Laboratory(3),

Capstone Design I(3), Selective Major Courses at least 4 courses out of 8 Basic ME Elective courses

◦ ME Double Major:

- 40 credits including mandatory major courses

❐ Master's and Doctoral Programs

1) Master's Program

Core Course
Major Course

Research Total
Required Selective

3 and 1AU - 18 12 or less 33

◦ Required Credits for Graduation: at least 33 credits.

◦ Common Courses: 3 credits and 1AU

- 1 course among Introduction to Computer Application, Probability and Statistics, Introduction to

Materials and Engineering , Engineering Economy and Cost Analysis, Introduction to Instruments,

Entrepreneurship and Business Strategies.

- CC020 Ethics and Safety I (1AU)

◦ Required Major Courses: NONE

◦ Selective Major Courses: at least 18 credits

◦ Research: at least 12 credits (Seminar 2credits)

2) Doctoral Program

Core Course
Major Course

Research Total
Required Selective

3 and 1AU - 33 30 or more 66

◦ Required Credits for Graduation: at least 66 credits in total.

◦ Common Course: 3 credits and 1AU(Same as M.S.)

◦ Required Major Courses: NONE

◦ Selective Major Courses: at least 33 credits

◦ Research: at least 30 credits
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3. Table of Curr iculum

❐ Undergraduate Program

Classification Subject No. Subject Name
Lecture:Exp.:Credit

(Homework)
Semester Remark

Basic Selective
Courses

MAE 106 Human and Machine 3:0:3(3) Fall

MAE 208
New Design and Experience in Mechanical
Systems

2:3:3(3) Spring

Required
Major

Courses

MAE 200 Basic Mechanical Practice 2:3:3(3) Spring

MAE 205 Mechanical Engineering Laboratory 2:3:3(3) Fall

MAE 400 Capstone Design I 1:6:3(6) Spring

Selective Major
Courses

(Basic Courses)

MAE 211 Thermodynamics 3:0:3(6) Spring

MAE 221 Fluid Mechanics 3:0:3(6) Fall

MAE 231 Mechanics of Materials 3:1:3(6) Spring

MAE 251 Dynamics 3:0:3(6) Fall

MAE 307 Applied Electronics 2:3:3(6) Spring

MAE 340 Engineering Design 2:3:3(6) Fall

MAE 360 Modeling and Control of Engineering Systems 3:3:4(6) Fall

MAE 370 Understanding of Materials and Processing 3:0:3(6) Spring

Selective Major
Courses

(Advanced
Courses)

MAE 206 Machine System Automation 2:3:3(6) Fall

MAE 301 Numerical Analysis 3:0:3(6) Spring

MAE 302 Creative Problem Solving 2:3:3(6) Spring

MAE 305
Electronics Laboratory for Mechanical
Engineers

2:3:3(6) Fall

MAE 311 Heat Transfer 3:0:3(6) Spring

MAE 312 Energy and Environment 3:0:3(6) Fall

MAE 320 Applied Fluid Mechanics 3:0:3(6) Spring

MAE 330 Foundation of Stress Analysis 3:0:3(6) Spring

MAE 341 Mechanical Component Design 3:0:3(6) Fall

MAE 342 Mechanism Design 3:0:3(6) Fall

MAE 351 Mechanical Vibrations 3:0:3(6) Spring

MAE 371
Advanced Materials Engineering and its
Application

3:0:3(6) Fall

MAE 381 Structure & Function of Human Body 3:0:3(6) Fall

MAE 401 Capstone Design II 1:6:3(6) Fall

MAE 403 Application of Computer Graphics 2:3:3(6) Fall CS480

MAE 404
Introduction to Simulation of Medical
Procedures

3:1:3(6) Spring

MAE 411 Design of Energy Systems 3:0:3(6) Fall
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Classification Subject No. Subject Name
Lecture:Exp.:Credit

(Homework)
Term Remark

Selective Major
Courses

(Advanced
Courses)

MAE 413 Engine Technology 3:0:3(6) Spring

MAE 414
Applied superconductivity and Thermal
Engineering

3:0:3(6) Fall

MAE 430
Introduction to Reliability in Mechanical
Engineering Design

3:0:3(6) Fall

MAE 431 Introduction to Continuum Mechanics 3:0:3(6) Fall

MAE 432
Deformation, Fracture and Strength of
Materials

3:0:3(6) Spring

MAE 440 Engineering Design via FEM 3:1:3(6) Spring

MAE 441 CAE Systems and Applications 3:1:3(6) Fall

MAE 452 Noise Control Engineering 3:0:3(6) Fall

MAE 453 Introduction to Robotics Engineering 3:0:3(6) Fall

MAE 460 Automatic Control 3:3:4(6) Fall

MAE 461 Introduction to Fuel Cell Systems 3:0:3(6) Spring

MAE 471 Precision Engineering 3:1:3(6) Fall

MAE 474 CAD/CAM 3:1:3(6) Fall

MAE 481 Introduction to Electromagnetism & Optics 3:1:3(6) Spring

MAE 483 Introduction to Statistical Thermodynamics 3:0:3(6) Fall

MAE 487
Mechanics of cellular movements and
mimetics

3:0:3(6) Spring

MAE 488
Introduction to biomedical machine
technology

3:0:3(6) Fall

MAE 491
Special Topics in Mechanical
Engineering

3:0:3(6) Spring․Fall

MAE 493
Special Topics in Mechanical
EngineeringⅠ

1:0:1
Summer․

Winter

MAE 494
Special Topics in Mechanical
EngineeringⅡ

2:0:2
Summer․

Winter

Research

MAE 490 Thesis Study 0:6:3 Spring․Fall

MAE 495 Individual Study 0:6:1 Spring․Fall

MAE 496 Seminar 1:0:1 Spring․Fall

* 400 unit courses are mutually recognizable between bachelor's and master's courses.
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❐ Graduate Program

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

Required
Elective Core

Courses

CC 010 Special Lecture on Leadership 1:0:0 Spring Fall

CC 500 Scientific Writing 3:0:3 Spring․Fall

CC 510 Introduction to Computer Application 2:3:3 Spring․Fall

CC 511 Probability and Statistics 2:3:3 Spring․Fall

CC 512
Introduction to Materials and
Engineering

3:0:3 Spring․Fall

CC 513
Engineering Economy and Cost
Analysis

3:0:3 Fall

CC 522 Introduction to Instruments 2:3:3 Fall

CC 530
Entrepreneurship and Business
Strategies

3:0:3 Spring

Selective Major
Courses

MAE 500
Mathematical Methods in Mechanical
Engineering

3:0:3(6) Spring

MAE 502 Introduction to Finite Element Method 3:0:3(6) Spring

MAE 505 Measurement Instrumentation 3:1:3(6) Fall

MAE 510 Advanced Fluid Mechanics 3:0:3(6) Spring

MAE 511 Advanced Thermodynamics 3:0:3(6) Spring

MAE 512 Advanced Heat Transfer 3:0:3(6) Fall

MAE 513 Advanced Combustion 3:0:3(6) Fall

MAE 514 Multiphase FlowⅠ 3:0:3(6) Fall

MAE 515 Cryogenic Engineering 3:0:3(6) Spring

MAE 521 Viscous Fluid Flow 3:0:3(6) Fall

MAE 525 Turbomachinery 3:0:3(6) Fall

MAE 530 Advanced Mechanics of Solids 3:0:3(6) Spring

MAE 531 Numerical Stress Analysis 3:1:3(6) Fall

MAE 533 Fracture Mechanics 3:0:3(6) Fall

MAE 534 Fatigue Fracture and Strength 3:0:3(6) Spring

MAE 535 Experimental Stress Analysis 2:3:3(6) Spring

MAE 536 Mechanics of Plastic Deformation 3:0:3(6) Fall

MAE 537
Optional design of Composite
Structures

3:0:3(6) Spring

MAE 543 Optimal Design 3:1:3(6) Fall

MAE 545 Theory of Hydrodynamic Lubrication 3:0:3(6) Spring

MAE 546 Vehicle Dynamics 3:0:3(6) Spring

MAE 547 Knowledge - Based Design System 3:1:3(6) Fall

MAE 548 Feature Based Modeling 3:1:3(6) Fall

MAE 549 Reliability in Microsystems Packaging 3:1:3(6) Fall
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Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

Selective Major
Courses

MAE 550 Advanced Dynamics 3:0:3(6) Fall

MAE 551 Linear Vibration 3:0:3(6) Spring

MAE 552 Introduction to Acoustics 3:0:3(6) Spring

MAE 553 Robot Dynamics 3:0:3(6) Spring․Fall

MAE 554 Future energy-utilization engineering 3:0:3(6) Spring․Fall

MAE 561 Linear System Control 3:0:3(6) Spring

MAE 562 Digital System Control 3:0:3(6) Spring

MAE 563 Microprocessor Application 2:3:3(6) Fall

MAE 564
Artificial Neural Network
: Theory and Applications

3:0:3(6) Spring

MAE 570 Advanced Manufacturing Systems 3:0:3(6) Spring

MAE 571 NC/CAM 3:1:3(6) Fall

MAE 574 Joining Engineering 3:1:3(6) Fall

MAE 582 Introduction to Microfabrication Technology 3:0:3(6) Spring

MAE 583
MEMS Design and Experimental
Microfabrication

2:3:3(6) Fall

MAE 585 Mechanics and Control of Human Movement 3:0:3(6) Spring

MAE 586
Biomechanical modeling and Simulation
of tissue behavior

3:0:3(6) Fall

MAE 587 Optomechatronics 3:0:3(6) Fall

MAE 588
Fuel Cell System Design and Numerical
Analysis

3:0:3(6) Fall

MAE 589 Applied Optics 3:1:3(6) Spring

MAE 590 Design of Complex Mechanical Systems 3:0:3 Fall

MAE 591 Random Data : Analysis and Processing 3:1:3(6) Fall

MAE 592 Laser : Principles and Applications 3:0:3(6) Fall

MAE 604 Metrology 2:3:3(6) Spring

MAE 605 Boundary Element Method 3:1:3(6) Fall

MAE 606
Creative Knowledge Creation Process and
Application

3:0:3(6) Fall

MAE 607 Computational Linear Algebra 3:1:3(6) Spring

MAE 611 Convective Heat Transfer 3:0:3(6) Spring

MAE 612 Transport Phenomena 3:0:3(6) Spring

MAE 613
Computational Fluid Mechanics and Heat
Transfer

3:0:3(6) Fall

MAE 616 Automobile Technology and Environment 3:0:3(6) Fall
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Classification Subject No. Subject Name
Lecture:Exp.:

Credit
(Homework)

Term Remark

Selective Major
Courses

MAE 621 Turbulence 3:0:3(6) Fall

MAE 623 Rotating Flow 3:0:3(6) Fall

MAE 631 Analytical Solid Mechanics 3:0:3(6) Fall

MAE 632 Theory of Viscoelasticity 3:0:3(6) Fall

MAE 633
Mechanical Behavior of Polymeric
and Composite Materials

3:0:3(6) Fall *ChE 653

MAE 634 Intelligent Structures and Components 3:0:3(6) Fall

MAE 635 Plastic Analysis and Design of Structures 3:0:3(6) Fall

MAE 638 Axiomatic Design of Composite Structure 3:0:3(6) Spring 격년도

MAE 642 Medical Biomechanics 3:0:3(6) Fall

MAE 643 Theory of Mechanisms 3:0:3(6) Fall

MAE 644 Tribology 3:0:3(6) Spring

MAE 647 STEP for Electronic Commerce 3:1:3(6) Spring 홀수년도

MAE 651 Rotor Dynamics 3:0:3(6) Spring

MAE 652 Computational Vibration Analysis 3:0:3(6) Fall

MAE 653 Mechanical Signature and System Analysis 3:1:3(6) Fall

MAE 654 Noise Control 3:0:3(6) Fall

MAE 655 Robotics Engineering 3:1:3(6) Fall

MAE 661 Optimal Control 3:0:3(6) Spring

MAE 662 Design of Precision Actuation System 3:0:3(6) Spring

MAE 683 Human Robot Interaction: Haptics 3:0:3(6) Fall

MAE 686 Mechanobiology 3:0:3(6) Fall

MAE 692 Wave Propagation 3:0:3(6) Spring

MAE 711 Radiation Heat Transfer 3:0:3(6) Spring

MAE 712
Experimental methods in High Temperature
Thermal Engineering

2:3:3(6) Fall

MAE 714 Multiphase FlowⅡ 3:0:3(6) Spring

MAE 722 Computational Turbulence Modeling 3:0:3(6) Spring

MAE 724 Stratified Flow 3:0:3(6) Fall
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Classification Subject No. Subject Name
Lecture:Exp.:

Credit
(Homework)

Term Remark

Selective Major
Courses MAE 731

Nonlinear Computational Mechanics of
Solid

3:0:3(6) Spring

MAE 732 Reliability in Strength Design 3:0:3(6) Fall

MAE 734 Analytical Fracture Mechanics 3:0:3(6) Spring

MAE 741 Advanced Optimal Design 3:0:3(6) Fall

MAE 752 Structure-borne Sound 3:0:3(6) Fall

MAE 761 Nonlinear System Control 3:0:3(6) Spring

MAE 762 Adaptive Control System 3:0:3(6) Spring

MAE 771
Analysis and Design of Metal Forming
Processes

3:1:3(6) Fall

MAE 781 Molecular Dynamics and Nanomechanics 3:0:3(6) Spring

MAE 800
Special Topics in Mechanical
Engineering

3:0:3(6) Spring․Fall

MAE 801
Special topics in Mechanical
EngineeringⅠ

1:0:1
Summer․

Winter

MAE 802
Special topics in Mechanical
EngineeringⅡ

2:0:2
Summer․

Winter

MAE 810
Special Topics in Thermal & Fluid
Engineering

3:0:3(6) Fall

MAE 830 Special Topics in Design Engineering 3:0:3(6) Fall

MAE 850 Special Topics in Dynamics and Control 3:0:3(6) Spring․Fall

MAE 870 Special Topics in Production Engineering 3:0:3(6) Spring․Fall

Research MAE 960 M.S. Thesis Spring․Fall

MAE 980 Ph.D. Thesis Spring․Fall

MAE 966 Seminar (M.S) 1:0:1 Spring․Fall

MAE 986 Seminar (Ph.D) 1:0:1 Spring․Fall

* 500 unit courses are mutually recognizable between bachelor's and master's courses.
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4. Descr iptions of Courses

❐ Undergraduate

MAE106 Human and Machine

This course is designed to provide freshmen with perspectives, directions and methods necessary to help them

pursue successful careers, not only as students at KAIST, but ultimately as responsible and competent

professionals. To this end, this course covers: goal-setting method for life planning, strategies for a successful

career, and time-management skills; and systematic methodologies for analysis and design. This deals with the

various attributes of mechanical civilization to identify the advanced civilization in which the scientists and

engineers drive the main stream. Cultural attitude and technical methodologies are studied to secure the leadership

of engineers.

MAE200 Basic Mechanical Practice: Modelling & Realization

This course concentrates on the basis in modelling and realization of mechanical components. This can be divided

into the tasks of CAD and manufacturing. We will cover the former by pursuing a sequence of design examples

and the latter by manufacturing the design example.

MAE205 Mechanical Engineering Laboratory

Various equipments will be applied to explain the essential experiments in mechanical engineering. Measurement

and processing of data will be carried out using PC and LabView. It will be trained; systematic way to select

the measurement parameter, to collect and process the data, and to report and present the experimental results.

MAE206 Machine System Automation

The object of this course is to provide the undergraduate students good understanding and interest about the

machine system. In the first half of the course, Lectures about the pneumatic elements/systems and PLC

system/programming are given and in the second half, actual automated machine systems are designed, built, and

actuated by the students.

MAE208 New Design and Experience in Mechanical Systems

The course provides fundamental principle and basic experiment experience of the new areas of mechanical

engineering such as rapid prototyping, MEMS (Micro Electro Mechanical System), and fuel cell. It also gives

opportunity of new academic experience of experiments and base for applications to other mechanical fields.

MAE211 Thermodynamics

Fundamental concepts and definitions of material and its properties. Basic understanding of energy conversion

problems. Formulation of 1st and 2nd laws of Thermodynamics, and application to engineering systems.

Definition of material properties including energy and entropy, and concepts and calculation procedure of heat and

work as applied to the thermodynamic systems. Application systems include the gas and vapor power cycles and

refrigeration cycles. Some general introduction to the issues of energy and environment.

MAE221 Fluid Mechanics

Fundamental concepts of fluid mechanics, fluid statics, basic equations in integral form, basic equations in

differential form, Bernoulli equation, dimensional analysis and internal viscous duct and boundary layer flow.

MAE231 Mechanics of Materials

The basic structural mechanics modeling will be covered to learn the various materials behavior systematically.

Through its application the formation of various structural components and parts will be analyzed and understood.

MAE251 Dynamics

Introduction of dynamic systems for motivation enhancement. Kinematics of rigid bodies including velocity and

acceleration calculated in various reference systems. Kinetics of rigid body including Newton's law, work-energy

methods and impulse-momentum methods. Measurement of important properties for dynamic analysis. Introduction

to commercial computer S/W for dynamic analysis.

MAE301 Numerical Analysis

This course covers numerical modeling, computers and error analysis, roots of equations, linear algebraic
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equations, curve fitting, numerical differentiation and integration, ordinary differential equations, and partial

differential equations.

MAE302 Creative Problem Solving

Creative solving of engineering problems consists of creative problem recognition, problem definition and analysis,

and creative synthesis, etc. Each step is treated in the systematic framework then, students would learn important

creative ideation techniques. they would be divided into working groups to experience the creative solving

procedures through creative discussion sessions.

MAE305 Electronics Laboratory for Mechanical Engineers

The course "Electronics Laboratory for Mechanical Engineers" provides mechanical engineers with application

capabilities utilizing electronics and software technologies. The course is comprised of interdisciplinary topics

requiring knowledge from various fields such as mechanics, electronics, software and computer science. The

students shall perform a (team based) term project with one of topics related to electronic system design for

mechatronics systems, sensor signal conditioning and measurement, digital system design using micro-processor

(C-language-based), motor driving for precision control and etc.

Prerequisites are Applied Electronic(MAE307) and C-programming language (or equivalent software programming

courses). The C-programming language shall be covered by the course unless the students do no have appropriate

level of knowledge for the programming skills.

MAE307 Applied Electronics

Applied Electronics covers the fundamental principles of the electrical engineering and electronics, and provides

design and experimental experience for the students to develop the capability to apply the principles to engineering

practices. The course includes passive and active circuit elements, analog and digital systems, and electronic

instrumentation.

MAE311 Heat Transfer

This course deals with transport phenomena associated with steady and transient heat conductions, forced and free

convections, and thermal radiation. Basic heat transfer mechanisms, modeling and formulation of the phenomena,

solution procedures, and empirical correlations will be discussed. Also some practical applications will be

introduced.

MAE312 Energy and Environment

This course deals with the topics of energy and environment problems. It includes application of thermodynamics

like chemical reactions, combustion, phase and chemical equilibrium, thermodynamics of mixture, air conditioning.

Also, aerosol fundamentals, particle transport properties, origin and sources of air pollution, emission control

technology and air pollutant and global climate, etc. are studied.

MAE320 Applied Fluid Mechanics

Brief review of Fluid Mechanics(MAE220); laminar and turbulent internal and external flows; engineering

applications; introduction to compressible flows.

MAE330 Foundation of Stress Analysis

This class is designed to help students have the ability to handle the deformation of solids under various field

loads analytically and physically. The class will focus on the basic ideas of stress, deformation, energy methods

and establishing the governing equations for stress analysis of unsymmetric beam, curved beam, torsion of beam

with complex cross section and plates.

MAE340 Engineering Design

This course offers a systematic design methodology encompassing all the design processes from the conceptual

design to the embodiment of products. The whole process of product design starting from the problem definition,

creation and synthesis of ideas, evaluation of the ideas, and combination of the generated ideas are included. The

course is highlighted by the group project in which students can have practical experiences through the actual

product design, manufacturing, operation, and presentation of the results, which requires the synthesis of all the

knowledges and techniques acquired through their undergraduate courses.
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MAE341 Mechanical Component Design

This course deals first the design methodology and failure criteria based on the deterministic and stochastic

analyses. Then the design of mechanical components such as gears, bolts, nuts, shafts, spring, bearings are taught

by both the classical safety factor approach method and the reliability or statistical method.

MAE342 Mechanism Design

An introduction to planar linkage kinematics and mechanism design with special emphasis on kinematic synthesis.

Topics include displacement and velocity analysis, acceleration analysis, dynamics of mechanisms, cam design, gear

trains and kinematic synthesis.

MAE351 Mechanical Vibrations

Designed to give students ability of vibration analysis for dynamic system. especially, Dynamics course (MAE250)

is needed.

MAE360 Modeling and Control of Engineering Systems

This course deals with modeling and control of engineering systems including mechanical systems and electrical

systems. In this course, differently from conventional approach, some practical systems are introduced first for

control experience, and then the basic principles are presented for mathematical modeling and feedback control.

MAE370 Understanding of Materials and Processing

This course includes the basic principle of engineering materials and fabrication processes as well as the

micro-fabrication processes for the semi-conductor and MEMS processing.

MAE371 Advanced Materials Engineering and its Application

This course aims understanding of basic materials engineering and fabrication/manufacturing process. Basic studies

of materials engineering, piezoelectric materials/device, electronic materials/device, polymer materials, and composite

materials will be carried out and followed by materials/device fabrication/manufacturing processes study to achieve

the course target.

MAE381 Structure & Function of Human Body

This course covers the basics of human anatomy and physiology, so that engineering students become familiar

with the body functions. Topics include mechanisms of the cells as well as systems, and some of the ways in

which bioengineering, genetic engineering and cell biology are being used to address problems of health and

disease based on the principles of physiology

MAE400 Capstone Design I

This course helps to provide the students who already have taken engineering design course the ability to apply

the design knowledge to practical industrial problems and the creative problem solving ability based on the design

methodology and techniques. The design team starts to solve the problem by defining the problem and further

tries to think out a new creative design followed by detailed design. The design team then makes a design

prototype and evaluate the result. In the whole process, the advisor group of professors and researchers related

with the selected topic renders the assistance in order to achieve the design objective.

MAE401 Capstone Design II

This course is a continuation of Capstone Design I and based on the designed item the design is further refined

to meet the industrial requirements of the industry. The opinions from the industrial side is fed back to design for

completion of the design objective. The evaluation is performed in the public presentation.

MAE403 Application of Computer Graphics

Computer graphics on the Internet will be introduced with hands on experience. It covers VRML(virtual reality

modeling language), X3D(Extensible 3D, XML for 3D), Java3D, MPEG-4, and also commercial systems Cortona,

EON Studio, Cult3D. Term project will be a group project where you should build a cyber world on the Web.

MAE411 Design of Energy Systems

The objective of this course is to study optimum design methods for thermal fluid systems that consist of various

components such as pump, compressor, heat exchanger, burner, expansion valve, reactor and distillation tower, etc.

First, methods to make mathematical equations to simulate operational performance of each component are
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presented and solution methods for systems of simulation equations for large system are explained. A number of

popular optimization methods are explained in detail and they are used to find optimum configuration of each

component that make up the total thermal fluid system.

MAE413 Engine Technology

To provide principles of engine technology and the systems of automobile power plants. To introduce the

operations of gasoline and diesel reciprocating engines and the analysis of performances followed by the

discussions on the future aspects of engine technology concerned with environmental impact.

MAE414 Applied superconductivity and Thermal Engineering

This course covers basic principle of superconductivity and advanced refrigeration technology with specific

refrigeration components such as compressor, refrigerant, expansion device, and recuperative or regenerative heat

exchangers. This course is designed for undergraduate seniors so that they can thoroughly investigate actual applied

superconducting equipments and their cooling systems by systematically applying acquired thermo-fluid knowledge.

The course will emphasize discussion of practical problems and possible improvement for successful

commercialization of superconducting technology.

MAE430 Introduction to Reliability in Mechanical Engineering Design

This course treats statistical distributions and methods for evaluation of reliability in mechanical engineering design.

The students also learn the general fundamental statistics as a prerequisite knowledge briefly and efficiently.

Projects to evaluate reliability are given to the students.

MAE431 Introduction to Continuum Mechanics

Basic principles of solid mechanics and fluid mechanics are dealt with in a unified view point on undergraduate

level. Vector fields and tensor fields are introduced in cartesian coordinate, and deformation, strain and rate of

deformation are studied. Forces, stresses, momentum balance and energy balance are dealt with. Constitutive laws

in elastic solid and viscous fluid are studied. Some applications of the theory to solids and fluids are also treated.

MAE432 Deformation, Fracture and Strength of Materials

This course will treat the deformation, fracture and strength of materials as the essential knowledge for mechanical

design. The dislocation theory and fracture mechanics will be also briefly treated.

MAE440 Engineering Design via FEM

This course provides the introduction of FEM, and its application for mechanical engineering design and analysis

at the undergraduate level. Basic principles and background of FEM are discussed with the aid of various

mechanics examples illustrating the fundamentals of FEM, with the minimum usage of advanced math skill.

Typical examples include the coverage of simple elements such as a spring, a truss and a beam via the principle

of virtual work, and the extension of this concept to the continuum level. Students will be exposed to intensive

use of commercial codes during the lab hours to acquire various techniques for applications of commercial

packages for design and analysis.

MAE441 CAE Systems and Applications

Through introduction of various software systems in use in industry and research sectors, the state‐of‐the‐art in

practical engineering analysis and design are reviewed. Also introduced are basic principles and limitations of the

software tools in the areas of solid mechanics, thermal‐fluid and dynamical systems. Methods included are finite

difference, finite element, mesh‐free, algebraic‐differential equation, optimization and other simulation techniques. A

literature survey of CAE application cases must be presented. A CAE project of student’s interest area must be

performed and presented.

MAE452 Noise Control Engineering

Generation and control of sound/noise will be covered in the course. Fundamental principles that govern sound

generation and control are designed to be understood, not by theoretical approach but mainly physical, conceptual

means. Class competition and experiment are expected.

MAE453 Introduction to Robotics Engineering

In the robot motion, one will analyze the static and spatial restriction factors deal with basic robots design and

application.
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MAE460 Automatic Control

The subject of the course is to study the methods to improve the performance of the mechanical control systems

by analyzing their characteristics by transfer function between input and output or by state space approach.

contents include analogy between mechanical system and electrical system, modeling of mechanical systems,

characteristics of closed loop control system.

MAE461 Introduction to Fuel Cell System

This course aims overall understanding of fuel cell systems by studying mechanism, thermodynamics,

electrochemical energy conversion and loss, major balance-of-plants such as fuel processors, power conditioning

systems, gas moving systems for fuel cells. The course also provides lectures on constructing materials of fuel

cells in detail.

MAE471 Precision Engineering

Students learn about Principles in design and manufacturing of precision machines and precision components. This

course includes lectures and experimental practices on precision machine design and realization of a real products

using precision machine tools, measuring machines, and corresponding softwares.

MAE474 CAD/CAM(Computer Aided Design and Manufacturing)

This course concentrates on learning about definitions, history, development directions, principles and applications

of CAD/CAM and improving applicability by pursuing a sequence of exercises and a term project.

MAE481 Introduction to Electromagnetism & Optics

This course deals with fundamentals of electromagnetism and optics that are of significant importance in modern

mechanical engineering. Emphasis is given to understanding of basic principles and applications of electromagnetic

forces, motors, and electromagnetic wave propagation. Optics is also treated with aims of gaining deep

comprehension of elementary and system technologies needed to design opto-electro-mechanical systems.

MAE483 Introduction to Statistical Thermodynamics

This introductory course deals with principles of theory and application of statistical thermodynamics for students

with mechanical engineering major. The course includes principles of kinetic theory and transport phenomena,

relation between classical and statistical thermodynamics, and fundamentals of quantum statistical mechanics.

Furthermore, applications of statistical thermodynamics to the gas, liquid and solid systems are introduced.

MAE490 Thesis Study

Research project is undertaken during the final part of undergraduate study under the supervision of a faculty

member. the topic of the project is chosen by the supervisor and the student

MAE491 Special Topics in Mechanical Engineering

this course deal with selected special subjects that it is hard to deal the other course.

MAE493 Special Topics in Mechanical EngineeringⅠ

this course deal with selected special subjects that it is hard to deal the other course.

MAE494 MAE491 Special Topics in Mechanical Engineering Ⅱ

this course deal with selected special subjects that it is hard to deal the other course.

MAE495 Individual Study

Students choose project topics and are supervised by a faculty member.

MAE496 Seminar

Recent advances and related topics in mechanical engineering are presented by invited lecturers.
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❐ Graduate

MAE500 Mathematical Methods in Mechanical Engineering

Basic mathematical skill, matrix, linear equation, linear space will be covered to study mechanical engineering.

MAE502 Introduction to Finite Element Method

Finite element method to solve a differential equation.

MAE505 Measurement Instrumentation

Basic principles, concepts, and methods of measurement instrumentation of physical quantities dealt with

significance in mechanical engineering are introduced. Emphasis is given to the measurements of lengths, forces,

and temperature with mechanical, electromagnet, and optical instrumentation technologies.

MAE510 Advanced Fluid Mechanics

Fundamental knowledge on fluid flows is discussed. Derivation of the basic equations and several relevant

approximate flow models are introduced. Both inviscid and viscous fluid models are treated.

MAE511 Advanced Thermodynamics

This course deals with the advanced classical thermodynamics for the graduate student. It covers basic concept and

postulates, entropy generation and exergy destruction, condition of equilibrium, thermodynamic functions, reversible

process and maximum work theorem, Maxwell relations, stability of thermodynamic system, phase transitions and

critical phenomena. It also includes chemical thermodynamics and irreversible thermodynamics.

MAE512 Advanced Heat Transfer

The aims of this course are to give the students more concrete understanding of basic ideas of heat transfer and

to enable them to design actually applicable devices. Brief introduction to recent research topics will be added at

the end. There will be a few homework assignments.

MAE513 Advanced Combustion

This course deals with the calculation of thermochemical equilibrium, chemical kinetics, governing equations for

reacting flow, premixed flame, diffusion flame and heterogeneous combustion.

MAE514 Multiphase Flow I

This course deals with various aspects of flow and heat transfer phenomena in multiphase systems, mostly focused

on the gas-liquid flow. Basic flow patterns and their background physics, conservation equations, analytical models

and experimental results are introduced. In addition, details on the boiling and condensation heat transfer

phenomena are discussed. To take this course, basic knowledges on fluid mechanics, thermodynamics, and heat

transfer are required

MAE515 Cryogenic engineering

This course reviews the overall cryogenics fundamentals along with an introduction of the low temperature

applications. It will familiarize students with the behavior of materials at low temperature as well as the

low-temperature refrigeration system. The entropy transfer concept is introduced and used with the second law in

the same way that heat transfer and work transfer are used with the first law. The cryogenic systems of gas

separation and gas liquefaction, various types of cryocoolers, cryogenic heat transfer, vacuum technology, and

application of superconductivity are main topics.

MAE521 Viscous Fluid Flow

Equations of viscous flow; classical analytical and numerical solutions; flow regimes and approximations; laminar

boundary layers - solution methods, and applications; introduction to stability theory; turbulent boundary layers -

mean-flow and Reynolds stress equations, modeling, solution procedures, and applications.

MAE525 Turbomachinery

The objective of this course is first to study the basic principle to analyse performances of axial, centrifugal and

regenerative type turbomachines and to carry out optimum design of such turbomachines. In order to establish

sound theoretical background, fluid mechanics and thermodynamics are re-examined at their full depth. The analyse

and design methods presented in this course can be directly applied to practical industrial fields.
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MAE530 Advanced Mechanics of Solids

Fundamentals of solids mechanics are treated from the continuum mechanics view, and the content of the

undergraduate solid mechanics is extended and generalized to the graduated level.

MAE531 Numerical Stress Analysis

This course offers theoretical bases of the finite element method for linear elastic problems. Various elements are

introduced and their merits, defects, and remedies are discussed. Techniques for error analysis, dynamic analysis,

and nonlinear analysis are covered. Effective modeling techniques are practiced through engineering problems.

MAE533 Fracture Mechanics

Fundamentals of linear elastic fracture mechanics are introduced, emphasizing singular nature of stress field at the

tip. Energy release rate and J integral are studied together with fracture criteria applied to elasto-plastic fracture.

Other fracture related topics such as fatigue, creep fracture, corrosion fracture are briefly introduced.

MAE534 Fatigue, Fracture and Strength

This course is designed to give senior or graduate students in engineering the ability to handle fatigue phenomena,

methods of life prediction and life enhancement of engineering structures including Electronic Packaging, MEMS

and Bio System. Topics include Macro/Micro/Nano Aspects of Fatigue of Metals, Constant Amplitude Fatigue

Tests and Data, Notches and Notch strain Analysis, Multiaxial Stresses and Strains, Fatigue from Real Load

Histories, Fatigue Crack Propagation, Environmental Effects and Fatigue behavior of Electronics Packaging and

MEMS structures

MAE535 Experimental Stress Analysis

In this course the experimental methods and associated techniques ,through which mechanical properties of

engineering materials such as stress, strain, strength and fracture toughness can be evaluated, are introduced and

explained with experiments.

MAE536 Mechanics of Plastic Deformation

The course deals with the fundamental theory of plasticity including the constitutive relations in plastic deformation

and the methods of analysis for grasping the deformation behavior. The analytic solution of nonlinear problems in

plastic deformation will be discussed and partially, the method of numerical analysis will be introduced.

MAE537 Optimal design of Composite Structures

Introduction of anisotropic solid mechanics based on the classical plate theory (CLT). This course gives an insight

on the properties of composite materials and helps to prepare computer programs for the stress and strain analyses.

A brief experiment using autoclave vacuum bag molding method is offered to manufacture a sand composite

structure.

MAE543 Optimal Design

This course introduces optimization methods and theories. Capability of selecting and applying various algorithms

is emphasized. Techniques for formulation and optimization of real problems are covered including discrete

optimization, multicriteria optimization, evolutionary programming, and probabilistic optimization.

MAE545 Theory of Hydrodynamic Lubrication

Basic theory of fluid film lubrication and its application in machine design with special emphasis on boundary

conditions. Topics include generalized Reynolds equation, THL, EHL, hydrostatic lubrication thrust and journal

bearings, turbulent lubrication, oil whirl and oil-whip in journal bearings.

MAE546 Vehicle Dynamics

This course will help students in designing new car suspensions and/or improving car dynamics by learning the

influence of the mechanical elements(suspension, steering, brake, tire, etc) to the vehicle dynamic behavior.

MAE547 Knowledge-Based Design System

Computers are replacing more of human work which require low level of intelligence. This class covers KBDS

which can be used for engineering design such as expert system, TRIZ, KMS, ontology, configuration design. By

applying basic principles, commercial systems are used for the term project.
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MAE548 Feature-Based Modeling

The geometric kernel is the engine of a CAD/CAM system. The basic concepts of a geometric modeler,

parametric design, and feature modeling will be introduced. The group term project allows you to develop s

geometric modeler. The history-based parametrics is also introduced.

MAE549 Reliability in Microsystems Packaging

The importance of reliability in microsystems packaging are treated. Fatigue and creep of solder joints of advanced

packaging, fracture mechanics approach for the reliability assessment in microsystem packaging are covered.

Fundamental principles of reliability evaluation procedure including Micro-Moire Interferometry are provided.

Student will also learn the reliability in microsystems packaging through selected experiments and projects.

MAE550 Advanced Dynamics

Kinematics of two and three dimensional motions of rigid bodies are started with as well as particle motions. An

efficient and systematic method for derivation of equations of motion of such a system is studied based on Kane's

approach. The most fundamental law, i.e., Newton's 2nd law and other advanced dynamic(Hamilton and Lagrange)

equations are covered as well for comparison purpose.

MAE551 Linear Vibration

Beginning with linear system theory, principles in advanced dynamics are introduced. Then, single and multiple

degree-of-freedom(DOF) systems are covered. Relevance of eigenvalue problems to multiple DOF system analysis

is introduced together with some numerical techniques. How to deal with distributed systems such as string, rod,

beam, membrane and plate is covered for simple geometries. Numerical approximation techniques for the

distributed systems are studied finally.

MAE552 Introduction to Acoustics

Theoretical descriptions that have to do with basic acoustic phenomena; propagation, reflection, transmission,

radiation, diffraction, and scattering are to be studied, emphasizing their physical meanings and practical

implications. The basic physical quantities in acoustics, such as pressure, impedance, intensity, power, and energy

are studied. Human perception on sound also to be introduced, Various scales, including dB and Octave scale, will

be introduce and appropriately exercised.

MAE553 Robot Dynamics

To develop an understanding and facility with the basic analytical tools for the analysis and design of multi-body

dynamic systems through robotic manipulators.

MA554 Future energy-utilization engineering

This course covers several different topics related to future energy utilization at 21st century. From solar energy

that is human's ultimate energy resource, various recent energy utilization issues will be reviewed including

hydrogen energy, Stirling cycle, transcritical cycle, thermoelectrics, and superconductivity. Micro thermal energy

conversion system such as micro gas turbine, micro engine, and micro refrigerator will be also discussed for their

impact to traditional energy systems. This course will familiarize students with new emerging energy field topics

that are driven by environmental protection issues and less dependence of fossil fuels. Advanced thermodynamic

cycles and exotic materials will be considered through new energy utilization strategies.

MAE561 Linear System Control

Designed to enable graduate students to make analysis of a given linear system in terms of stability, controllability

and observability, and to design a linear controller by using eigenstructure assignment

MAE562 Digital System Control

this course introduces the basic concept of discrete time control in the time domain and the state space. the major

results of control theory such as stability, observability, controllability, optimality, etc. will be reviewed for the

discrete time case. some other contents included in this course are sampling theory, discrete modeling of the

systems, discretization of continuous system, microprocessor applications, etc.

MAE563 Microprocessor Application

Designed to give graduate students the ability to understand basic principles of microprocessors and their

applications in modern product designs. Prerequisites by topics: basic electrical circuits, computer languages.



Division of Mechanical Engineering  | 241 |
MAE564 Artificial Neural network : Theory and Applications

This course treats a variety of artificial neural network techniques being currently applied to many difficult-to-solve

engineering problems.

MAE570 Advanced Manufacturing Systems

This course includes the design and automation of the manufacturing system, Rapid Product and micro fabrication

technologies.

MAE574 Joining Engineering

This course includes the principle and application of the joining/welding technologies as well as the electronic and

MEMS bonding technologies.

MAE571 NC/CAM

Students learn about basic principles in Numerial Control System and machining mechanism. This course includes

lectures and practice for precision machine design and realization of real products using CAM with Intelligent

Machine, Measurement and Verification .

MAE582 Introduction to Microfabrication Technology

Based on the fundamental IC process technology, basic MEMS (Micro Electro Mechanical System) technologies

such as bulk-micromachining, surface micromachining, and HAR-MEMS process are introduced which are applied

for microsensors, microactuators, and micro systems. It also covers recent interdisciplinary subjects such as

microfluidics, piezo-MEMS, optical-MEMS, and Bio-MEMS.

MAE583 MEMS Design and Experimental Microfabrication

Based on the fundamental MEMS (Micro electro Mechanical System) technology, various microfabrication processes

are introduced and processed in the clean room. It covers mask design, photolithography, thin film

deposition/etching, bulk microfabrication, and X-ray mask fabrication, which provide the base for independent

MEMS research. It also covers recent interdisciplinary subjects such as microfluidics, piezo-MEMS, optical -

MEMS, and Bio-MEMS.

MAE585 Mechanics and Control of Human Movement

This course covers methods for modeling and analyzing human movement as biomechanical systems. Topics to be

covered include dynamics of body segments, kinematic analysis, forward dynamics simulations, inverse dynamics,

control analysis, and muscle mechanics. The course also includes the topics on central nervous system as well as

sensory organs.

MAE586 Biomechanical modeling and simulation of tissue behavior

The course provides an overview of musculoskeletal anatomy, the mechanical properties, behavior of biological

tissues. Topics include structure and function relationships in tissues and organs; application of stress and strain

analysis to biological tissues; introduction to modeling viscoelastic tissues; digital human anatomy modeling; real

time simulation of a tissue behavior.

MAE587 Optomechatronics

This course will treat a new engineering field termed "optomechatronics" and focus on an integrated approach to

effectively combine multi-disciplinary fields (optical/mechatonic). Based on the review of fundamentals

optics/mechatronics, the lecture will introduce an in-dept analysis on how such multi-disciplinary fields can be

combined to generate fundamental functions generated by the fused technology.

MAE588 Fuel Cell System Design and Numerical Analysis

This course aims understanding and acquirement about numerical analysis and optimization technique of thermal

and fluid system to design fuel cell system. The course also includes system analysis and design technique

including balance-of-plant to obtain efficient fuel cell system.

MAE589 Applied Optics

This course is designed to provide mechanical engineers with fundamentals of optics by explaining basic

phenomena of light with relevant theories. Basics of geometrical optics, wave optics, electromagnetic optics, and

quantum optics are introduced in a condensed way of learning with necessary hands-on experiments.
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MAE590 Design of Complex Mechanical Systems

This course will provide students with a hand-on experience by analyzing and designing a complex mechanical

system in various aspects of mechanical engineering including materials-structures, thermo-fluid dynamics, dynamics

and control, etc.

MAE591 Random Data: Analysis and Processing

The course introduces fundamental concepts associated with probability, correlation and spectrum. which are

required for analysis of random data in the ensemble, time and frequency domain analyses, respectively. Random

input and output relationships in linear systems are then described in terms of the correlation and spectral density

functions. In particular, techniques using coherence and spectral density functions are demonstrated with various

application examples. Data acquisition, processing and qualification issues are also discussed for digital data

processing.

MAE592 Laser: Principles and Applications

It deals with the principles and applications of various lasers. The principles of laser generation and modification

will be introduced. The applications of lasers in different measurement systems and materials processing including

electronic fabrication will be treated. Finally laser application in information handling and communication will be

explained.

MAE604 Metrology

This course deals with the subject of precision dimensional metrology which plays important roles in various fields

of modern science and engineering mainly for distance and surface measurements. Principles, fundamentals of

optics especially for electromagnet wave interference are explained with emphasis on monochromatic interferometry,

white light scanning interferometry, holography, and speckle and moire interferometry.

MAE605 Boundary Element Method

Mathematical background of boundary integral equations is introduced with basic tools. Boundary element

discretization is explained using 2-D potential problems. Various manipulations for boundary conditions, body

forces, initial strain, etc. are studied with programming techniques. Various application areas such as acoustics,

transient problems, and shape design sensitivity analysis will be discussed. Students are required to submit term

project reports and present one of them.

MAE606 Creative Knowledge Creation Process and Application

The course is designed to learn creative learning methods, computer-aided group ideation and methods for creative

knowledge creation toward technology innovation. The course covers the creative learning theories, creative idea

generation techniques with related computer-aided creativity methods, knowledge creation model for technology

innovation and computer-aided knowledge creation process. Then the learned techniques are applied to practical

examples by student groups.

MAE607 Computational Linear Algebra

Numerical techniques for applying linear algebra to mechanical engineering systems are introduced as well as

underlying fundamentals for practical applications. Simultaneous linear equations, eigen analysis, iterative methods,

and sparse matrix solution method are covered. Through programming practice, computational capability can be

enhanced.

MAE611 Convective Heat Transfer

This course deals with various fundamental aspects of convective heat transfer. The mechanism of convective heat

transfer and the methods of analytical approach are going to be discussed in depth. The major topics included in

this course are the laminar/turbulent heat transfer in internal/external flows and the forced/natural convections. The

students are assumed to have taken the introductory courses on fluid mechanics and heat transfer.

MAE612 Transport Phenomena

Discussions are given for a fundamental understanding of mechanism of transport phenomena. A thorough review

is conducted for the basic equations in arbitrary continuum and transport processes by molecular motions.
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MAE613 Computational Fluid Mechanics and Heat Transfer

The purpose of this course is to familiarize the students with numerical methods of treating differential equations

in fluid and thermal engineering fields. In this course, participants get abilities for predicting and analyzing the

diverse physical phenomena by using a program. Through various contents of home works and term projects,

students can analyze the physical model numerically.

MAE616 Automobile Technology and Environment

Principles of engine technology and performance analysis for the environmentally-friendly design and operation are

discussed. The key technologies to reduce and treat hazardous exhaust emissions from the automobile systems

especially engines are focussed. Advanced engine concepts are introduced to emphasize new powerplant aiming for

fuel economy and low emissions to solve both environmental problem and energy resources crisis.

MAE621 Turbulence

Introduction to turbulence, Governing equation and turbulent flows, statistical description of turbulence, Kinematics

and dynamics of homogeneous turbulence, Spectral dynamics of turbulence, Boundary-free shear flows,

Wall-bounded shear flows and recent trends in turbulence research.

MAE623 Rotating flow

Flow of fluid in a rotating container is discussed. Models of both inviscid and viscous fluids are dealt with.

MAE631 Analytical Solid Mechanics

Advanced theories on solid mechanics, including mathematical formulations of a large deformations and some

constitutive theories, are covered in their course.

MAE632 Theory of Viscoelasticity

Theory of linear viscoelasticity is treated. The extensive discussion on the constitutive behavior of practical

viscoelastic materials is followed by the discussion on the various solution techniques for the viscoelastic boundary

value problems. Brief treatment on the thermo-viscoelasticity and variational theorems will also be done towards

the end of the class.

MAE633 Mechanical Behavior of Polymeric and Composite Materials

In this course various characteristics of the mechanical properties of polymer and composites materials such as

deformation, fracture and strength of materials are introduced for the application to engineering design. The

evaluation method of mechanical properties are also explained.

MAE634 Intelligent Structures and Components

In this course smart structure or intelligent system, which can respond properly to the given environments such as

applied load and dynamic forces, will be introduced.

The basic theory and design method will be explained with associated components of smart structures such as

sensors, actuators and controllers.

MAE635 Plastic Analysis and Design of Structures

Plastic analysis is introduced emphasizing its difference form elastic analysis for strength and design of machines

and structures. Plastic behavior of materials is studied based on yield criteria, and limit analysis formulation is

derived with variational methods. Beams, Plates, shells and frames are analysed by plastic analysis for design

purpose. Complicated structure are also considered for plastic analysis and optimum design.

MAE638 Axiomatic Design of Composite Structures

This course is a continuation of MAE 537. It deals throughly the joining process of composite structures,

manufacturing and transport issues in composite materials and impact and fatigue properties of composite

structures. After getting acquainted with the axiomatic design theory, the design and fabrication of composite robot

structures, machine tools, bearings, rehabilitation of infrastructures and automotive structures which are all the

actual research results of the instructor are throughly treated.

MAE642 Medical Biomechanics

Study the structure, function and its behavior of human musculoskeletal system, identify the physical problem of

musculoskeletal system to find contribution in solving those problems applying mechanical principles.
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MAE643 Theory of Mechanisms

The kinematical behavior of mechanical system is dealt with in depth including 3 dimensional space and

systematic computer aided design methodology will be introduced based on graph theory for type and dimensional

synthesis.

MAE644 Tribology

An introduction to tribology which is defined as the science and technology of interacting surfaces in relative

motion and of related subjects and practices. Topics include the physics and basic mechanism of friction, wear and

lubrication and its application to machine systems.

MAE647 STEP for Electronic Commerce

e-Business is integrated with manufacturing to create new concepts such as B2B, SCM, CRM, CPC, PLM. In this

course these new technologies are introduced for the e-business in manufacturing. STEP is an ISO standard which

is one of the core technology in this development. Hands-on experience with STEP software tools is provided.

MAE651 Rotor Dynamics

The course introduces simple rotor systems and gradually progresses to the complex systems such as gyroscopic

and speed-dependent parameter systems, with a description of all analytical solutions for discrete and continuous

rotor systems. It then introduces the concept of lambda matrices, which allows a unified approach to the rotor

vibration problems. Some practical issues such as balancing and directional spectral analysis techniques are also

treated.

MAE652 Computational Vibration Analysis

This course covers various computational methods for structural vibration analysis. The topics include discrete and

continuous modeling, qualitative behavior of Eigenvalue Problems, efficient algorithms for eigen properties

calculation, forced response analysis, finite element analysis for vibration, …etc. Also the new emerging techniques

such as component mode synthesis, eigen property sensitivities, structural dynamics modifications will be studied.

At the end the course, all the students will have an experience to do a term project related to computational

vibration analysis.

MAE653 Mechanical Signatures and System Analysis

This course is intended to give a profound perspective on the meanings and utilities of mechanical signatures that

can be observed in sound and vibration areas. The extraction of useful information from measured typical signal

patterns related to the excitation, transmission, reception, and vibration (or radiated sound) will be dealt with, and,

more importantly, the consolidation of ideas based on the basic understanding of signatures and underlying

dynamics will be emphasized for the practical applications. The final object of this course is to provide students

with an understanding of close conceptual relationships between the diagnostics of machine operating condition by

using the signature analysis and the design of quiet machines.

MAE654 Noise Control

Various environmental pollutions are being concerned very much along with the fast development of industry and

living standard. Among various pollution topics, 'noise', in particular from various mechanical systems, becomes a

big concerning item to generals and manufacturers because the machine noise is usually directly related with the

ordinary life of human beings. Quietness of machines becomes one of quality and market value evaluation points

of a machine and the customers and regulations demand a lot of noise-related functions to the machine

manufacturers. In this course, for the high value design of machines and the quietness of everyday life and

environment, source characteristics, human perception characteristics, identification of noise sources and transfer

paths, product sound quality, and countermeasure plans are studied, which should be in mind for a noise and

vibration engineer.

MAE655 Robotics Engineering

Designed to enable graduate students to understand the most updated topics in kinematics and dynamics of

robotics and to apply recently introduced control techniques.

MAE661 Optimal control

The course will introduce linear quadratic design concepts with LQR and LQG ideas, and provides the bridges to
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LQG/LTR and introductory Hinfinity synthesis. Numerical solving with Matlab software is encouraged to illustrate

the designmethodologies. Once the LQR concept is established, the tracking and disturbance rejection problem is

dealt with linear quadratic sense. For the output feedback system, the measured signal corrupted with noise will

be handled with the optimal estimation, and the stochastic regulator problem will be studied as a LQG design

with fixed-order compensation. Then the robust-system design issues will be discussed. A term project that

applies the optimal control method will be pursued.

MAE662 Design of Precision Actuation System

This course is designed for graduate students. In the beginning, Design principles are introduced. Next, several

structure design techniques such as kinematic design, flexture mechanism design, guide mechanism design, etc. are

studied. Then error analysis/compensation and uncertainty analysis are dealt with. In this course, every student

proposes a term project and the result of the project is estimated by presentation at the end of the semester.

MAE683 Human Robot Interaction: Haptics

As the human-robot interaction is becoming the important issue for the upcoming human-robot symbiosis era, this year's

lecture is extending the haptic interaction study in human-robot to multimodal interaction. Telerobotics and haptic

interaction is the robotics research area that is related with transmission of force or tactile information about remote

place or virtual model. The lecture will address fundamental topics about telerobotics and haptic interaction; bilateral

control architecture, haptic devices, human haptic perception, haptic modeling, performance evaluation and related

applications. Also, various topics in human-robot interaction will be lectured jointly with guest lecturers and Prof. Kwon.

MAE692 Wave Propagation

Waves in a string, bar, plate and shell are theoretically, but emphasizing their physical and practical meaning to

be conveyed. Surface waves and waves in solid are also to be discussed.

MAE711 Radiation Heat Transfer

Starting with fundamental concepts, the most advanced topics are treated in depth. It is aimed that the students

will be able to understand and analyze fundamentals of boilers, industrial furnaces, space heat transfer,

super-insulators and etc.

MAE712 Experimental Methods in High Temperature Thermal Engineering

Introduction and hands-on experience on the selected experimental methods commonly used in the high temperature

thermal engineering. Basic electronics and computer interfacing, photography, lens and mirrors, Schieren,

interferometry, image processing, high speed image, radiation detectors, monochromators, lame emission

spectroscopy, flame scanning, flame extinction, flame probe measurements.

MAE714 Multiphase Flow II

This course deals with various advanced topics on multiphase flow such as the interfacial behavior, two-phase flow

instabilities, critical flows, phase separation at branches, microchannel flows and some other current topics of

interest. Basic knowledges on two-phase flow phenomena are required to take this course. The students taking this

course are strongly encouraged to participate in class discussions actively on each topic.

MAE722 Computational Turbulence Modeling

The purpose of this course is to study logical methods to develop computational turbulence models at various

closure levels. Modeling philosophy is exemplified in detail for mixing length model and two-equation model. The

model behavior is investigated with a number of ideal benchmark flows and the effects of model constants are

discussed. Recent methods of LES and DNS are also presented.

MAE724 Stratified flow

Physical descriptions of stratified flow are dealt with. flow models of inviscid and viscous fluids are discussed.

MAE731 Nonlinear Computational Mechanics of Solid

Material and geometric nonlinear mechanics of solids is covered from the viewpoint of the computational

methodology, with the main focus being given to finite element and the related computational methods.

MAE732 Reliability in Strength Design

Reliability is one of the most important issues in strength design of machines and mechanical structures. Statistical



| 246 |  2009~2010 General Bulletin

characteristics of various material strengths and statistical properties of service loads are studied, and design

concepts related to reliability in automobiles, railways and aircraft are introduced in this course.

MAE734 Analytical Fracture Mechanics

Various conservation integrals in regard to fracture mechanics are studied beginning from NÖther's theorem and

Eshelby's energy momentum tensor. Their application to recent fracture mechanics is studied emphasizing the

recent developments in interfacial fracture mechanics(isotropic bimaterials, anisotropic bimaterials, etc).

MAE741 Advanced Optimal Design

Introduce theories and methods of distributed parameter optimization, shape design sensitivity analysis for

mechanical and structural systems. Formulations of recent topics are then introduced together with typical

algorithms, implementations, and applications: reliability-based design optimization, robust design, Pareto

optimality, and topology optimal design.

MAE752 Structure-borne Sound

Sound is radiated from the vibration of structures or transmitted through the structures that enclose the whole

machine. In this course, generation conditions and characteristics of sound from vibrating structures are studied.

The following topics are studied in a successive manner: propagation and damping characteristics of waves in

solids, how the structure receives the external excitation, how the sound is radiated from structures that received

an amount of excitation power, and how the sound is transmitted through an enclosing structure of a machine and

a partition separating two connected cavities.

MAE761 Nonlinear System Control

This course deals with the contents about the nonlinear system and nonlinear controller widely. Those contents

involve the analysis, stability, controller design for the nonlinear system and design, analysis for the nonlinear

controllers.

MAE762 Adaptive Control System

This course deals with the adaptive control method such as model based adaptive control (MRAC), STR, LMFAC

and the various constant measurement methods based on the least square method. Theoretical analysis involves the

adoption theory of Lyapunov, Popov, robustness analysis, Stochastic adaptive control and variable measurements by

Kalmana filter.

MAE771 Analysis and Design of Metal Forming Processes

The basic analysis techniques required for design of the manufacturing processes such as extrusion, rolling,

forming, deep drawing, etc. will be introduced. the fundamentals of such design procedures will be handled by

case studies and experiments.

MAE781 Molecular Dynamics and Nanomechanics

This course provides an in-depth coverage of the molecular dynamics simulation, and various examples are treated

in conjunction with its applications for nanomechanics, which deals with the mechanics of nanoscale systems. The

lecture will start with a brief introduction to statistical mechanics at a level appropriate for mechanical engineering

students, and a short coverage will be given to the straightforward treatment of the microcanonical ensembles.

Then non-Hamiltonian dynamics is discussed to treat the use of thermostats or barostats in MD simulation, and

various ensembles will be covered. We emphasize that MD simulation leads to the characterization of various

mechanical systems at the atomistic level and its usefulness for calculating mechanical properties of materials and

systems.

Other topics may include free energy calculation, non-equilibrium molecular dynamics, Ab Initio Molecular

dynamics, coarse graining and time scale problems, and rare events etc. Lastly various examples of

nanomechanics will be explored from the application aspect of molecular dynamics and the related techniques.

MAE800 Special topics in Mechanical Engineering

This lecture is designed to deal with the selected theory and application in mechanical engineering part. The

specific topics will be announced before the semester begins.

MAE801 Special Topics in Mechanical EngineeringⅠ

This course deal with selected special subjects that it is hard to deal the other course.
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MAE802 Special Topics in Mechanical EngineeringⅡ

This course deal with selected special subjects that it is hard to deal the other course.

MAE810 Special topics in Thermal & Fluid Engineering

This lecture is designed to deal with the selected theory and application in thermal and fluid engineering part. The

specific topics will be announced before the semester begins.

MAE830 Special topics in Design Engineering

This lecture is designed to deal with the selected theory and application in design engineering part. The specific

topics will be announced before the semester begins.

MAE850 Special topics in Dynamics and Control

This lecture is designed to deal with the selected theory and application in dynamics and control part. The

specific topics will be announced before the semester begins.

MAE870 Special Topics in Production Engineering

is lecture is designed to deal with the selected theory and application in production engineering part. The specific

topics will be announced before the semester begins.

MAE960 M.S. Thesis

MAE966 Seminar (M.S. Program)

The recent advances and related topics in mechanical engineering are presented by invited lectures. Also, special

projects and thesis study given to students are presented and discussed. This course proceeds with group that is

composed of several students guided by advisor professor.

MAE980 Ph. D. Thesis

MAE986 Seminar (Ph. D. Program)

The recent advances and related topics in mechanical engineering are presented by invited lectures. Also, special

projects and thesis study given to students are presented and discussed. This course proceeds with group that is

composed of several students guided by advisor professor.
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Division of Aerospace Engineer ing
URL : ae.kaist.ac.kr

Dept. Phone : +82-42-350-3702~4

1. Introduction

As of April of 2009, the enrollment of Aerospace Engineering included 48 undergraduates (juniors and seniors)

and 55 graduate students, with 108 seeking doctorate degrees. KAIST has been a leading research institution in

Korea since its foundation and has been instrumental in transforming engineering education in this country, which

is reflected in that the graduate enrollment far exceeds that for undergraduates. In the graduate program, research

is an integral part of education at KAIST. Research funding from outside sources in 2008 amounted to around

$4 million USD for 15 full-time faculty members of the Aerospace Engineering department. So far our

department has graduated 270 Bachelors of Science, 561 Masters of Science and 250 Doctors of Philosophy.

Currently, 15 professors, 1 invited foreign professor and 1 practice professor are actively involved in education and

research also. Due to the rigorous education and excellent research performance, the Department has been

recognized to be comparable to such departments at internationally renowned universities.

Aerospace Engineering is a branch of engineering that deals with studies associated with vehicles operating in

atmosphere and space. Traditionally there have been four major fields in aerospace engineering, namely,

aerodynamics, structural mechanics, combustion, and flight dynamics. In the undergraduate program, the

fundamentals of aerospace engineering covering the four major fields are taught, with emphasis on design and

conceptual development of aerospace system in advanced undergraduate courses.

❐ The present and future of aerospace engineer ing in Korea

During the turmoil of the Asian currency crisis in 1998, three aerospace companies in Korea merged into a single

government subsidiary, KAI (Korea aerospace industries). Recently, the industrial division of Korean Air signed an

agreement to join KAI. As Korean Air teams together with KAI, aerospace industry is expected to be more

competitive in the world market. Over the decades, KAI and its predecessor companies successfully developed the

first trainer, KT-1, for the ROK Air Force. KAI assembled and delivered F-16 fighter jets to ROK Air Force

under license by General Dynamics. A project to develop the first Korean jet trainer/near ground support fighter,

T-50, is under way with technical assistance of Lockeed Martin. Another mega project to develop military

helicopters for the ROK Army, KHP, is under way.

The last five years also witnessed remarkable progress in space technology in Korea. The first liquid rocket was

successfully flown in November, 2002. This feat was major breakthrough considering this development began from

scratch. The next goal is the development of a far bigger liquid rocket, KSLV-1, capable of launching a small

satellite into the low earth orbit in July 2009. The construction of a Space Center including a launch facility

began in June, 2003 in South Jeonnam Province. Satellites of semi-commercial level and mini-sat level have been

successfully developed by KARI and the Satellite Research Center of KAIST, respectively. These satellites were

flown by commercial launching service providers and are currently orbiting the Earth.

The big projects listed above reflect a remarkable progress in aerospace activities in Korea during the last

couple of decades. With a restructured private sector, aerospace industries and a changed geopolitical environment

surrounding the Korean peninsula, the demand for aerospace technology and specialists will only become greater.
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❐ Areas of Research

The research activities in Aerospace Engineering can be grouped into four major areas as follows;

1) Aerodynamics and Fluid Dynamics

Six professors in this group have research interests in diverse fields ranging from biofluids to hypersonic

phenomena. From computational method using unstructured grid to multi-disciplinary optimization. This

group is involved in most of the aerospace projects in Korea and provide their expertise in government

sponsored development projects. Professors in this group are;

Chang, Keun Shik, University of California, Berkeley, Ph.D. ('77), kschang@kaist.ac.kr,

http://aero3.kaist.ac.kr/cfdlab/hellocfd.htm, Fluid dynamics, MAV dynamics.

Park, Seung O, Iowa State Univ., Ph.D. ('81), sopark@kaist.ac.kr, http://sop1.kaist.ac.kr, Wind tunnel,

Turbulent flows.

Kwon, Jang Hyuk, Cornell Univ., Ph.D. ('86), jhkwon@kaist.ac.kr,

http://cfdkwon3.kaist.ac.kr, Computational fluid dynamics, Shape design optimization.

Lee, Duck Joo, Stanford Univ., Ph.D. ('85), djlee@kaist.ac.kr, http://acoustic.kaist.ac.kr, Aeroacoustics,

Helicopter.

Kwon, Oh Joon, Georgia Institute of Technology, Ph.D. ('88), ojkwon@kaist.ac.kr, Department Head,

http://cadol.kaist.ac.kr, Computational fluid dynamics, Helicopter.

Park, Chul, Univ, of London., Ph.D. ('64), cpark216@kaist.ac.kr, http://aero3.kaist.ac.kr/cfdlab/hellocfd.htm,

Hypersonics, Aerothermodynamics.

2) Composite Structures and Structural Dynamics.

This group conducts research on diverse engineering materials as well as structures that are built by them.

There are four professors in this group with research interests in areas of smart structures, control of

flow-structure interference, nano-material, and health monitoring of aerospace structure.

Hong, Chang Sun, Pennsylvania State University, PhD ('77), cshong@kaist.ac.kr, President of KAIST,

http://smartech.kaist.ac.kr, Composite material, Smart structure.

Lee, In, Stanford Univ., Ph.D. ('86), inlee@kaist.ac.kr, http://isvc.kaist.ac.kr, Aeroelasticity, Vibration control.

Kim, Chun Gon, KAIST, Ph.D. ('87), cgkim@kaist.ac.kr, http://smartech.kaist.ac.kr, Composite material,

Smart structure.

Han, Jae Hung, KAIST, Ph.D. ('98), jaehunghan@kaist.ac.kr, http://isvc.kaist.ac.kr, Smart structures, Vibration

control, Space structures.

3) Propulsion and Combustion

Applied as well as fundamental research regarding aerospace propulsion system are major undertakings in

this research group. Various topics on energy transformation, power devices, combustion, and heat transfer

are under progress. Specifically, the micro thrusters and the micro scale catalytic reactor for power

application are also being developed. Additionally, the rarefied gas analysis for space application, the

supersonic combustion for application to chemical laser, and the inverse method for design optimization in

combustor and heat exchanger are now of issue in this group.

Baek, Seung Wook, University of Michigan, Ann Arbor, Ph.D. ('85), swbaek@kaist.ac.kr,

http://procom.kaist.ac.kr, Propulsion, Combustion.

Kwon, Sejin, University of Michigan, Ann Arbor, Ph.D. ('91), trumpet@kaist.ac.kr, http://rocket.kaist.ac.kr,

power systems, power MEMS, Jet propulsion.

4) Flight Dynamics and Control

This group studies dynamic behavior of flight systems under different navigation requirements. The aim is
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to obtain optimum trajectory of the vehicle and guidance and control methods to achieve that purpose.

Currently there are two professors in this group.

Tahk, Min Jae, University of Texas at Austin, Ph.D. ('86), mjtahk@kaist.ac.kr, http://fdcl.kaist.ac.kr, Flight

control, Optimization method.

Bang, Hyo Choong, Texas A&M Univ., Ph.D. ('92), hcbang@kaist.ac.kr, http://fdcl.kaist.ac.kr, Sensors,

Satellite control

Shim, Hyunchul, University of California, Berkeley, Ph. D. ('00), hcshim@kaist.ac.kr, UAV system control

Lee, Jiyun, Stanford University, Ph. D. ('05), Guidance, Navigation & Control

Aerospace Engineering at KAIST has been remarkably resilient and accommodating changing demands of

the industries and government. New applications of fundamental technology are constantly being explored

and new possibilities are being demonstrated in the laboratories. Smart materials, biofluids, and nano /

micro systems are only a few of such new endeavors in Aerospace Engineering.

❐ International Exchange

The Department of Aerospace Engineering at KAIST signed academic exchange agreements with counterparts of

a number of renowned foreign universities. Since 2000, 11 students from Aerospace Engineering at KAIST

have visited or are visiting universities in the US, Japan, France, Australia, Swiss, and Sweden for 6~12 month

periods. In order to accommodate the needs of the international students, 33 out of 35 courses offered in

Aerospace Engineering on average are taught in English.

In total, three professors of foreign citizenship are currently teaching at the Department of Aerospace

Engineering.

2. Course Requirements

❐ Undergraduate Program

General Course Basic Course Major Course Elective
Course Research Total

Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

6
(9AU)

21
27

(9 AU)
26 6 32 22 30 52 12 3 130

A. Graduation Credits

At least 130 credits in total are required for the B.S. degree.

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Courses

At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward; for those who

have entered KAIST before 2009, refer to the Course Completion Requirements by Year of Admission)

◦ Mandatory General Courses:

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English
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◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits (including at least two courses among MAS109, MAS201 and

MAS202)

※ Students with a double major take at least one course among MAS109, MAS201, MAS202

D. Major Courses: 52 credits at least

◦ Mandatory Major Courses: 22 credits at least

Basic Mechanical Practice, Aerospace Engineering Lab. I, Thermodynamics, Fluid Mechanics, Solid

Mechanics, Dynamics, Aerospace Engineering Lab. II, Aerospace System Design I.

◦ Elective Major Course : 30 credits at least

E. Elective Courses

F. Research Courses: 3 credits at least

◦ It is required to take B.S. thesis study or Aerospace System Design II.

Up to 4 credits are accumulated for individual study.

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March 1,

2007 and onward: 720 points in TOEIC; or 599 points in TEPS
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- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28,

2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : 21 credits at least in AE major including 4 courses out of 8 required major

courses

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❐ Graduate Course

1) Graduate program leading to the degree of Master of Science.

33 credit hours at minimum, 21 from course work plus at least 12 from thesis research, are required to be

eligible for this degree.

General Course
Major Course Research

(including seminar
credits)

Total
Mandatory Elective

3 and 1AU 0 18 12 33

A. Graduation Credits: 33 credits at least

B. Mandatory General Course Requirements: 3 credits and 1AU

- Select one course from the following (CC510 Introduction to Computer Application, CC511 Probability

and Statistics, CC512 Introduction to Materials Science and Engineering, CC513 Engineering

Economics and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship and

Business Strategies, CC532 Collaborative System Design & Engineering).

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course Requirements: None

D. Elective Major Course Requirements: 18 credits at least

E. Research Credits: 12 credits at least

2) Graduate program leading to a Doctoral degree

60 credit hours at minimum, 30 from course work plus at least 30 from thesis research, are required for

eligibility.

General Course
Major Course Research

(including seminar
credits)

Total
Mandatory Elective

3 and 1AU 0 27 30 60

A. Graduation Credits : 60 credits at least in total

B. General Course Requirements: 3 credits (the same as the Master's program; students who already earned

3 credits from their Master's course do not need to obtain 3 credits again).

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course Requirements: None
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D. Elective Major Course Requirements: 27 credits at least

E. Research Credits: 30 credits at least

※ The credits earned in the Master's course work can be used towards the Doctoral degree (except

research credits).
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3. Curr iculum

❐ Undergraduate Course

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

Mandatory
Major

Courses

MAE 200 Basic Mechanical Practice 2:3:3(3) Spring

MAE 308 Aerospace Engineering Laboratory Ⅰ 1:3:2(3) Spring

MAE 210 Thermodynamics 3:0:3(6) Spring

MAE 220 Fluid Mechanics 3:0:3(6) Fall

MAE 230 Solid Mechanics 3:0:3(6) Spring

MAE 250 Dynamics 3:0:3(6) Fall

MAE 309 Aerospace Engineering Laboratory II 1:3:2(3) Fall

MAE 405 Aerospace System Design I 2:3:3(8) Spring

Elective
Major

Courses

MAE 285
Software Application in Aerospace
Engineering Ⅰ

1:6:3(8) Fall

MAE 292 Introductory Aerospace Projects 2:4:3(8) Spring

MAE 301 Numerical Methods 3:0:3(6) Spring

MAE 307 Applied Electronics 2:3:3(6) Spring

MAE 311 Heat Transfer 3:0:3(6) Spring

MAE 315 Aerospace Propulsion System 3:0:3(6) Fall

MAE 325 Aerodynamics 3:0:3(6) Spring

MAE 326 Compressible Aerodynamics 3:0:3(6) Fall

MAE 335 Aerospace Structures 3:0:3(6) Spring

MAE 351 Mechanical Vibration 3:0:3(6) Spring,Fall

MAE 365 Flight Mechanics 3:0:3(6) Fall

MAE 466 Spacecraft Systems 3:0:3(6) Spring

MAE 406 Aerospace System Design II 1:6:3(6) Fall

MAE 415 Combustion Engineering 3:0:3(6) Spring

MAE 425 Viscous Aerodynamics 3:0:3(6) Spring

MAE 435
Computational Methods in Aerospace
Structural Analysis

3:0:3(8) Fall

MAE 463 Global Positioning System 3:0:3(6) Spring

MAE 464
Fundamentals of Control Theory and
Practice

3:1:3(6) Spring

MAE 465 Flight Dynamics and Control 3:0:3(6) Fall

MAE 467 Aerospace Sensors and Actuators 3:0:3(6) Fall

MAE 485
Software Application in Aerospace
Engineering Ⅱ

1:6:3(8) Fall

MAE 492
Special Lectures in Aerospace
Engineering

3:0:3(6) Spring or Fall

Research

MAE 490 Thesis Study 0:6:3 Spring or Fall

MAE 495 Individual Study 0:6:1 Spring or Fall

MAE 496 Seminar 1:0:1 Spring or Fall
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❐ Graduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Mandatory
General
Courses

CC020
CC 510
CC 511
CC 512
CC 513
CC 522
CC 530
CC 532

Ethics and Safety I
Introduction to Computer Application
Probability and Statistics
Introduction to Materials Science and Engineering
Engineering Economy and Cost Analysis
Introduction to Instruments
Entrepreneurship and Business Strategies
Collaborative System Design and Engineering

1AU
2:3:3(10)
2:3:3(6)
3:0:3(3)
3:0:3(6)
2:3:3(6)
3:0:3(6)

4:0:4

Spring/Fall
Spring/Fall
Spring/Fall
Spring/Fall
Spring
Spring/Fall
Spring/Fall
Spring

Elective
Major
Course

MAE 500 Mathematical Methods in Mechanical Engineering 3:0:3(6) Spring

MAE 518 Rocket System Engineering 3:0:3(6) Fall

MAE 522 Advanced Aerodynamics 3:0:3(6) Spring

MAE 523 Helicopter Aeromechanics 3:0:3(6) Spring

MAE 524 Computational Fluid Dynamics 3:0:3(8) Fall

MAE 527 Experimental Methods in Aerodynamics 1:6:3(6) Spring

MAE 528 Aeroacoustics 3:0:3(6) Fall

MAE 538 Flight Vehicle Structures 3:0:3(6) Spring

MAE 540 Structural Dynamics 3:0:3(6) Fall

MAE 542 Mechanics of Composite Materials 3:0:3(6) Fall

MAE 566 Spacecraft Trajectory Guidance and Control 3:0:3(6) Spring

MAE 584 Smart Composite Lab. 2:3:3(6) Fall

MAE 593 Aerothermochemistry and Combustion 3:0:3(6) Fall

MAE 594 Radiation and Combustion Phenomena 3:0:3(6) Fall

MAE 595 Introduction to Optimal Flight Control 3:0:3(6) Spring

MAE 596 Advanced Flight Stability and Control 3:0:3(6) Fall

MAE 597 Spacecraft Attitude Dynamics and Control 3:0:3(6) Spring

MAE 618 Kinetic Theory of Gases 3:0:3(6) Fall

MAE 622 Compressible Shear Flows 3:0:3(6) Fall

MAE 624 Advanced Computational Fluid Dynamics 3:0:3(8) Spring

MAE 625 Advanced Gas Dynamics 3:0:3(6) Spring

MAE 626 Hypersonics Aerodynamics 3:0:3(6) Spring

MAE 627 Nonlinear Wave Theory 3:0:3(6) Spring

MAE 628 Unsteady Fluid Flows 3:0:3(6) Fall

MAE 629 Biomedical Fluid Dynamics 3:0:3(6) Fall

MAE 636 Theory of Plates and Shells 3:0:3(6) Fall

MAE 637 Aeroelasticity 3:0:3(6) Fall

MAE 663 Experiments in Flight Control 2:3:3(6) Spring

MAE 664 Navigation and Guidance 3:0:3(6) Spring

MAE 726 Equilibrium Hypersonic Aerothermodynamics 3:0:3(6) Spring

MAE 727 Nonequilibrium Hypersonic Aerothermodynamics 3:0:3(6) Fall

MAE 728 Reentry Aerothermodynamics 3:0:3(6) Fall

MAE 820 Special Topics in Aerodynamics 3:0:3(6) Fall

MAE 840 Special Topics in Flight Vehicle Structures 3:0:3(6) Fall

MAE 860 Special Topics in Propulsion and Combustion 3:0:3(6) Fall

MAE 880 Special Topics in Flight Mechanics and Control 3:0:3(6) Fall

MAE 890 Special Topics in Aerospace Engineering 3:0:3(6) Spring or Fall

Research

MAE 960 Thesis / Dissertation Research (Master) Spring or Fall

MAE 980 Thesis / Dissertation Research (Doctoral) Spring or Fall

MAE 966 Seminar (Master) 1:0:1 Spring or Fall

MAE 986 Seminar (Doctoral) 1:0:1 Spring or Fall

Note: 500-level courses are mutually recognizable between bachelor's and master's courses.
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4. Course Descr iptions

❐ Undergraduate Program

MAE200 Basic Mechanical Practice

This course concentrates on the basis in modelling and realization of mechanical components. This can be divided

into the tasks of CAD and manufacturing. We will cover the former by pursuing a sequence of design examples

and the latter by manufacturing the design example.

MAE308 Aerospace Engineering Laboratory Ⅰ

This is the first course of a two semester sequence dealing with basic concepts of experimentation, analog and

digital signal processing, measuring system characteristics, and their application in engineering testing and

experimentation. Topics include measurements of material properties, pressure and velocity, thermal behavior, and

vibration characteristics of structures.

MAE210 Thermodynamics

This lecture covers definition and concepts related to thermodynamic laws. 1st and 2nd laws of thermodynamics

are explained. Properties of pure substances including ideal gases and real gases are covered in processes of

energy conversion systems such as heat engines and heat pumps. Chemical equilibrium condition is derived from

the fundamental law of the nature.

MAE220 Fluid Mechanics

This course covers the basic fundamental subjects of the fluid mechanics. The detailed materials covered are

introduction to fluid mechanics, fundamental concepts, fluid statics, integral form of basic equations, differential

form of basic equations, dimensional analysis and similitude, and incompressible inviscid flow. Brief introduction

to compressible flow and viscous flow is also provided.

MAE230 Solid Mechanics

This course introduces the mechanics for the elementary structural members such as bars, torsion bars, and beams.

The concepts for stress and strain, stress-strain relationship, deformation, statically determinate and indeterminate

structures, and bucking are covered.

MAE250 Dynamics

Basic principles of dynamics are introduced in this course. Rotating and inertial coordinate frames are used to

describe dynamic motion of a number of example problems. Absolute and relative motion descriptions are

introduced depending upon the types of problems. Principles of work-energy and conservation of angular and

linear momentum are presented with example systems. Systems of particles are also discussed with definition of

the center of mass. Both particle dynamics and rigid body dynamics including rotational degree-of-freedom are

covered extensively. We also cover definition of angular momentum with respect to different base points. Various

aerospace vehicle examples are used to help understanding basic concepts.

MAE285 Software Application in Aerospace Engineering Ⅰ

This course is intended to cover several key software languages such as MATLAB, C++, Visual C++, and

FORTRAN, which are applicable to various aerospace engineering applications. Introductory lectures about each

subject including technical content as well as intensive lab practice are provided. Basic tutorial introduction to

real-time operating systems is also planned. After taking this course, students at moderate level will be able to

develop application software tailored to applications.

MAE292 Introductory Aerospace Projects

This course introduces aerospace engineering to young undergraduate students by performing basic design projects.

From the brief history of flight, various fundamental aspects of aerospace systems will be covered including

aerospace mechanics and system design. Students will design and manufacture remote controlled model airplane or

airship based on the defined design mission, and finally perform flight testing.

MAE301 Numerical Methods

This course covers numerical modeling, computers and error analysis, roots of equations, linear algebraic
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equations, curve fitting, numerical differentiation and integration, ordinary differential equations, and partial

differential equations.

MAE307 Applied Electronics

This course covers the fundamental principles of the electrical engineering and electronics, and provides design and

experimental experience for the students to develop the capability to apply the principles to engineering practices.

The course includes passive and active circuit elements, analog and digital systems, and electronic instrumentation.

MAE 09 Aerospace Engineering Laboratory II

This course is the second of a two-semester sequence dealing with experimental planning, probability and statistics,

uncertainty analysis, and their application in engineering testing and experimentation. Topics include measurements

of structural buckling, vibration, lift and drag, flame characteristics, shock tube testing, noise analysis, and attitude

control of aerospace vehicles.

MAE311 Heat transfer

Fundamental concepts of basic heat transfer modes in various type of coordinates are introduced. Conduction,

convection and radiation heat transfers in diverse configuration and flow conditions are covered. Also see course

description of the same course in Department of Mechanical Engineering.

MAE315 Aerospace Propulsion System

A propulsion system refers to a device that transforms energy stored in a chemical compound into propulsive

power in a flight vehicle. The majority of propulsion systems are built upon heat engines in order to release the

chemical energy into heat that is eventually converted to mechanical power. In this course, students learn how

basic knowledge of thermodynamics, fluid mechanics, and gas dynamics is applied to the design and performance

evaluation of aerospace propulsion systems.

MAE325 Aerodynamics

Aerodynamics is a branch of fluid mechanics, and deals with the forces and moment of solid bodies in relative

motion with the fluid. In the present course, particular interest is given to the air as an inviscid incompressible

medium. The property of air, its characteristic changes around immersed bodies, mathematical description of air

flow, conservation of mass principle, conservation of momentum principle, derivation of the Bernoulli's equation,

mathematical modeling of the ideal flow, the method of images, the concept of circulation, the Kutta-Joukowsky

theorem, and the generation of lift and moment will be covered. Also covered are the two-dimensional thin airfoil

theory and the three-dimensional lifting-line theory.

MAE326 Compressible Aerodynamics

State of a compressible flow is changed by arrival of various waves of finite speed. Study of waves in the

compressible flow is therefore of foremost importance. Thermodynamics and conservation Laws are first presented.

Isentropic flow, quasi one-dimensional nozzle flow, normal shock wave, oblique shock wave, Prandtl-Meyer

expansion waves are discussed. Gas flow affected by the wall friction (Fanno flow) and heat transfer (Rayleigh

flow) is formulated. Unsteady shock waves and shock tube problems are discussed. Computer program for the

general one-dimensional gas dynamic flow is tested.

MAE335 Aerospace Structures

Basic structural elements including wing and fuselage, aerospace materials, basic elasticity, torsional problems for

closed single-cell and multi thin-walled sections, bending and flexural shear, flexural shear flow in thin-walled

sections, failure criteria for isotropic materials, elastic buckling and composite laminates will be discussed in this

subject.

MAE351 Mechanical Vibration

Based on the dynamics (MAE250), the governing equations for the vibration of mechanical systems are derived.

The analysis methods for the free and forced vibrations of the linearized 1-DoF, 2-DoF and M-DoF systems are

studied. The mode analysis, matrix methods and frequency response analysis are studied with the practice

examples. Vibration measurement, analysis and design methods are studied with the real applications.

MAE365 Flight Mechanics

This course covers the study of lift, drag, thrust and power for maximum range and endurance of propeller and
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jet aircraft. Topics Include: Discussion of climb flight, take off and landing, turning flight and accelerated climb

flight, Study of longitudinal and lateral static stability and control, Discussion of wing installation position and

geometric angles of wing effects on stability, Introduction of dynamic stability & control, Effect of propulsion on

stability, and Discussion of vertical & high speed flight performances.

MAE466 Spacecraft Systems

The primary objective of this course is to introduce fundamentals of spacecraft systems. With this goal in mind,

topics such as basics of orbital mechanics, orbit transfer, rendezvous, station keeping and geostationary spacecraft

mission are covered. In addition, attitude dynamics of rigid spacecraft are introduced in conjunction with basic

principles of spacecraft attitude control. An introduction to spacecraft sub-systems for small-scale satellites is

provided on a frequent basis.

MAE405 Aerospace System Design I

A standardized aircraft design procedure is described including aspects of aircraft aerodynamics, performance,

stability and control, structures, and propulsion in a single-system approach to create configuration of an aircraft to

perform a specific mission. Determination of take-off weight, choice of aerodynamic configuration, selection of

powerplant and their integration are covered. Students practice performing conceptual design using the design

principles learned in this class.

MAE406 Aerospace System Design II

This course provides an opportunity to apply the design method covered by Aerospace System Design I as well

as engineering principles taught in other lower level undergraduate courses in the process of design of an

aerospace system or subsystems, procurement of parts, fabrication, system integration, and performance evaluation,

including final report with recommendations for improved design. Students experience entire stages of engineering

activities from scratch to functioning engineering artifacts.

MAE415 Combustion Engineering

Combustion is an essential phenomenon to extract heat from fuels. An understanding of combustion is necessary

for design of efficient power and propulsion systems. This lecture covers thermodynamics and fluid mechanics of

multi-species gas system. Thermodynamic principles that governs chemical equilibrium are reviewed and evaluation

of adiabatic flame temperature is deduced. Issues of laminar and turbulent flames, diffusion and premixed flames

are discussed.

MAE425 Viscous Aerodynamics

This course is an introduction to viscous flow theory and the Navier-Stokes equations. Boundary layer theory and

the Blasius solution. Topics Include: Compressible flow boundary layer, Skin friction and convective heat transfer,

Introduction to transition and turbulence, and Turbulent boundary layer.

MAE435 Computational Methods in Aerospace Structural Analysis

Matrix Algebra, One Dimensional Structures, Trusses, Two Dimensional Structures, Axisymmetric Solids, Beams

and Frames, and Three Dimensional Structures will be discussed in this subject. Also, Static and Dynamic

Analyses, Eigenvalue Analyses, and Stress and Deformation Analyses will be studied by using the Finite Element

Method. The experience with commercial software will be helpful to the student in the future for work at a

research institute or in industry.

MAE463 Global Positioning System

This course will provide an in-depth understanding of GPS architecture, signals, measurements and

performance. It is by nature an interdisplinary course, covering subject material in orbit prediction,

satellite systems, signal processing, error modeling, and computer programming. It will include detailed

consideration of differential GPS since this innovation greatly increases the power and utility of the

system.

MAE464 Fundamentals of Control Theory and Practice

Knowledges on system modeling and classical control are very important for understanding flight mechanics and

aircraft control. The class will be presented with systematic modeling techniques and various analysis methods such

as transfer function, Nyquist plot, Bode plot, and root locus. We also learn the basic control system design using

PID and other approaches. The basic theories on moden control in state-space are also introduced.
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MAE465 Flight Dynamics and Control

In the beginning, students are introduced to equations of motion of aircraft, and to the linearized and decoupled

equations. Various stability/control augmentation systems such as pitch attitude control, normal acceleration control,

turn coordination, yaw damper are then treated. Guidance problems such as instrument landing and path tracking

are also discussed with longitudinal and lateral autopilot.

MAE467 Aerospace Sensors and Actuators

The primary objective of this course is to understand and gain practical experience through experiment with

various sensors and actuators in aerospace engineering. Sensors and actuators such as GPS, PZT, FOS, angular rate

sensor, accelerometer, and altimeter are subjects of study. Operational principles and application area are studied by

experimental work. Moreover, sensor data is measured for quantitative analysis.

MAE485 Software Application in Aerospace Engineering II

This course covers the basic understanding and how-to-use several commercial software packages for structural

analysis like PATRAN and ABAQUS, aerodynamic analysis and design like FLUENT, and high-level technical

computing and interactive environment for numerical computation like MATLAB, in aerospace engineering fields.

MAE490 Thesis Study

A student registers for this course during the preparation of his thesis based on his analytical and experimental

studies.

MAE492 Special Lectures in Aerospace Engineering

This course is designed to extend the student's understanding of current topics and issues in aerospace engineering.

The specific topics will be announced before the semester begins.

MAE495 Individual Study

This course is directed individual research for undergraduate students dealing with a specific area of interest.

MAE496 Seminar

Recent advances and related topics in mechanical engineering are presented by invited lecturers.

❐ Graduate Program

MAE500 Mathematical Methods in Mechanical Engineering

This course covers the following topics: Fundamental mathematical techniques applicable to study of mechanical

engineering, Matrices and linear equations, Vector space, Eigenvalue problem, Quadratic form, Calculus of

variations, Introduction to tensor analysis, Introduction to theory of functions of a complex variable. Conformal

mapping, Integral transforms, and Asymptotic expansions.

MAE518 Rocket System Engineering

Elementary principles of the rocket propulsion system are taught in this lecture. This course is offered for senior

level undergraduate and 1st year master program students majoring aerospace engineering and mechanical

engineering. Students will practice design calculation to apply basic principles of fluid mechanics and heat

transfer to this calculation. The lecture will cover issues of maximum velocity, acceleration, total impulse and

derivation of performance parameters from thrust chamber data.

MAE522 Advanced Aerodynamics

This course covers the following topics: Conservation principles of mass, momentum, and energy, Inviscid flow

and Euler equations, Potential flow theory, Fundamental solutions of potential flow, Lifting line and lifting surface

theory, Effect of viscosity, and Effect of compressibility.

MAE 523 Helicopter Aeromechanics

The course deals with helicopter rotor aerodynamic performance theories such as simple momentum theory and

combined annular momentum / blade element theory in axial flights, blade motion and control in forward flight,

simplified performance analysis and trim in forward flight, and estimation of ground effects.
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MAE524 Computational Fluid Dynamics

This course deals with classification and characteristics of partial differential equations, numerical accuracy, stability

and convergence problems, error analysis, grid generation technique, numerical techniques for various types of

PDEs. Lastly, inviscid flows and incompressible viscous flows are considered using these techniques.

MAE527 Experimental Methods in Aerodynamics

This course covers the following topics: Experimental Uncertainty, Issues in experimental design, Flow

Measurement using LabView software, Fundamentals of signal processing, Hot-wire Anemometry, and Intro duction

to PIV.

MAE528 Aeroacoustics

This course covers the following topics: Acoustic equations for a stationary homogeneous fluid; multipole

expansions of sound field; Kirchhoff integral representation; scattering and diffraction; duct propagation; Lighthill's

formulation on the generation of fluid induced sound, Ffowcs-Williams and Hawking for turbulence and surface in

motion; vortex sound; jet, propeller and ducted fan noise, and boundary layer noise; sonic boom, effect of uniform

flow, friction and heat flow; sound propagation in a homogeneous medium.

MAE538 Flight Vehicle Structures

Design considerations are covered in this course for airframes including subsonic transport and military fighter, and

some thermal structures like launch vehicles and artificial satellite structures. With the understanding of space

environment, effects upon space structures, thermo-elasticity and the stress analysis of thermal structures are further

discussed.

MAE540 Structural Dynamics

This course covers the following topics: Vibrations of simple and complex structures, bars, strings, rods, beams,

and plates; analysis of continuous and multimass systems; finite elements, Galerkin, integral equation; numerical

collection; Hamilton's principle and Lagrange's equations; response of structures by modal superposition; vibration

of composite materials.

MAE542 Mechanics of Composite Materials

This course covers the following topics: Classification and characteristics of composite materials; strain-stress

relations of anisotropic materials; classical laminate theory; analysis of symmetric and unsymmetric laminate;

interlaminar stress; failure criteria of composite; mechanical testing methods and applications.

MAE566 Spacecraft Trajectory Guidance and Control

In this course, spacecraft orbit guidance and control problems are discussed. Detailed analysis on guidance and

control techniques necessary for mission operations from the launch phase is covered. In particular, lectures are

given in the areas such as spacecraft rendezvous and docking, formation flying, inter-planetary mission analysis,

optimal orbital maneuver, and guidance and control of reentry vehicles. Simulation study is also paralleled with

lectures to provide practical experience.

MAE584 Smart Composite Lab

This course introduces various functional materials, which are the key ingredients for the smart structure

implementation, and several laboratory exercises are provided to solidify understanding of the material behaviors.

After the lecture on the analysis and design methods for smart structures, students will design and implement

structural control system and health monitoring system for term projects.

MAE593 Aerothermochemistry and Combustion

This course covers the following topics: Thermodynamics of gas mixture; conservation equations for

multicomponent reacting gas mixtures; diffusion controlled flames; premixed flames; droplet and spray combustion;

flame propagation; ignition; reactive boundary layers; turbulent reacting flows

MAE594 Radiation and Combustion Phenomena

This course covers the following topics: Effects of radiative heat transfer on combustion phenomena; surface

radiation; radiation in absorbing and non-absorbing media; radiation properties; solution methods for radiation;

solution methods for reacting flows with radiation.
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MAE595 Introduction to Optimal Flight Control

In this course, classical optimal control theory is introduced. Then, various practical optimization algorithms are

introduced and applied to trajectory optimization and flight control design. Students are supposed to develop the

code by themselves. Emphasis will be given to formulation of optimization problems and numerical efficiency of

algorithms such as convergence characteristics.

MAE596 Advanced Flight Stability and Control

Introduction of eigen-structure assignments, linear quadratic controller, H-infinity control synthesis, nonlinear

dynamic inversion, adaptive control using neural networks, and variable structure control will be given first.

Application procedure of these techniques to flight control will then be discussed. The students will conduct flight

control design by themselves to learn the advantages and the drawbacks of each method.

MAE597 Spacecraft Attitude Dynamics and Control

Advanced spacecraft attitude dynamics and control subjects are covered in this course. Classical dynamics approach

are introduced to establish a variety of spacecraft attitude dynamics problems. Different attitude kinematics are also

discussed to provide thorough understanding on the description of attitude dynamics and kinematics modelling.

Attitude control problems using on-off thrusters are explained with simulation results. Recent developments in

thruster modulation techniques are addressed. Flexible spacecraft modelling and control law design are presented to

provide basic knowledge on recent advances in large spacecraft modeling and control technologies.

MAE618 Kinetic Theory of Gases

This course covers the following topics: Introductory kinetic theory; transport phenomena; velocity distribution

function; Maxwellian distribution; chemical equilibrium and the law of mass action; mixture of perfect gases;

equilibrium gas properties; non-equilibrium kinetic theory; Chapman-Enskog solution; direct simulation Monte-Carlo

methods.

MAE622 Compressible Shear Flows

Topics in High Speed Compressible Viscous Flow are studied. Topics include: Compressible laminar and turbulent

boundary layers, Favre averaging, Theory of compressible turbulence and turbulence models, and Variable density

flows.

MAE624 Advanced Computational Fluid Dynamics

This course covers the following topics: Properties of hyperbolic partial differential equations and Euler equations,

Riemann problems, Concept of upwind methods, Godunov method for the nonlinear equation system, Random

choice methods, flux vector splitting methods, approximate-state Riemann solvers, HLL and HLLC methods, Roe's

method, Osher's method, AUSM series method, High-order TVD methods, Source term treatment, dimensional

splitting methods. Comprehensive computer programming is requested for test problems based on the compressible

nonlinear equation systems.

MAE625 Advanced Gasdynamics

The present course deals with compressible isentropic flows, method of characteristics of two-dimensional potential

and rotational flows, method of characteristics of axisymmetric potential flows, numerical solution of TSD equation,

FPE, and unsteady transonic small perturbation flows, and introduction to inverse airfoil design technique.

MAE626 Hypersonics Aerodynamics

This course covers the following topics: Hypersonics similarity laws; aerodynamic force coefficients; approximate

closed-form solution for two-dimensional airfoils; three-dimensional hypersonic flow; angle-of attack effect;

minimum-drag bodies; hypersonic small-perturbation theory and application; slender body theory; Newtonian flow

theory; stability derivatives and re-entry problem; real gas effect; magneto-aerodynamics; aerodynamic heating and

skin friction.

MAE627 Nonlinear Wave Theory

This course covers the following topics: Propagation, dispersion, radiation, and energy dissipation of sound waves;

surface water waves, ripples, attenuation, and group velocity; Fourier analysis of dispersive waves; effect of

obstacles and ship waves; internal waves in ocean and atmosphere; shock waves in a nonuniform duct;

propagation of shock waves through stratified layers; diffraction of plane shock waves; stability of shocks; traffic

flow; flood waves and other waves.
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MAE628 Unsteady Fluid Flows

This course covers the following topics: Unsteady motion of airfoils, wings and bodies in incompressible potential

flows; boundary layers and Navier-Stokes flows, transonic and supersonic flows; impulsive starting of motion;

oscillatory motions; unsteady turbulent flow and unsteady separation; time-dependent fluid flow and the resulting

motion and forces.

MAE629 Biomedical Fluid Dynamics

This course gives an introduction to the study of blood circulation in the heart, arteries, capillaries and veins. It

covers the systemic, pulmonary and cerebral circulations. The physiological as well as pathological aspects of the

heart, vessels, and blood are discussed. Mechanical modeling of circulation is introduced. Tissue engineering for

the vascular grafts and cardiac prostheses are explained. Overall, this lecture offers a good starting point for

students interested in the study of fluid dynamic aspects of the human body or in biomedical engineering.

MAE636 Theory of Plates and Shells

This course covers the following topics: Bending of plates; stress analysis; rectangular and circular plates; general

theory of thin shell; analysis of isotropic and orthotropic circular cylindrical shell; pressurized tank; plate bending

by numerical methods.

MAE637 Aeroelasticity

This course covers the following topics: Concepts of aeroelasticity; static aeroelasticity and divergence problems;

dynamic aeroelasticty and flutter problems; typical section models; one dimensional structures; two dimensional

structures; unsteady aerodynamics (subsonic, supersonic and transonic); strip theory; lifting surface theory;

supersonic and panel flutter; dynamic response of unrestrained vehicles.

MAE663 Experiment in Flight Control

The primary goal of this course is to provide students with practical hand-on experience in aerospace flight control

system design and analysis. Specific tasks will be assigned to students at the beginning of the semester.

Depending on the size of the tasks, it could be individual basis or group projects. Students perform their own

tasks during the semester during a laboratory hour. The tasks are very much relevant to flight control system

design. Some examples are spacecraft attitude determination experiment, predictive estimation experiment, UAV

communication system analysis, flexible launch vehicle control, autonomous docking experiment, INS/GPS, vibration

control, rotary wing UAV auto-pilot design, navigation by image data, etc.

MAE664 Navigation and Guidance

In this class, fundamentals of inertial navigation and GPS are introduced, and detail algorithms of strapdown

inertial navigation are also discussed. For integrated navigation, Kalman filtering is studied in depth. Guidance

laws for aircraft en-route flight and missile systems are also reviewed. Students are expected to conduct extensive

computer simulations of GPS / INS navigation systems.

MAE726 Equilibrium Hypersonic Aerothermodynamics

This course deals with the basic concepts of thermochemical phenomena occurring in hypersonic flight. Learns the

basic principles of atoms, molecules, quantum mechanics, statistical mechanics, radiation, and spectroscopy related

to the equilibrium state in hypersonic flows, and computational methods.

MAE727 Nonequilibrium Hypersonic Aerothermodynamics

This course deals with the nonequilibrium thermochemical phenomena occurring in hypersonic flight. Learns the

transitions between internal states of atoms and molecules, chemical reaction rates, conservation equations of gas

flows accounting for these phenomena, gaseous radiation, and aerodynamic effects on hypersonic flight vehicles.

MAE728 Reentry Aerothermodynamics

This course deals with the heat transfer phenomena, ablation phenomena of the thermal protection systems, and

methods of testing thermal protection systems. Beginning with the theory of boundary layers in hypersonic flight,

one learns the phenomena occurring at the surface of the thermal protection system, the phenomena occurring

inside the thermal protection system, shock tubes, arc-heated wind tunnels, and ballistic ranges.

MAE820 Special Topics in Aerodynamics

Theories which are not covered in regular class in the field of aerodynamics are presented here in this course.

This course also introduces current research activities and relevant references.
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MAE840 Special topics in Flight Vehicle Structures

Theories which are not covered in regular class in the field of flight vehicle structure are taught in this course.

This course also introduces current research activities and references.

MAE860 Special Topics in Propulsion and Combustion

Advanced and contemporary theories and their applications in the field of propulsion and combustion that are not

adequate to be included in a regular class are covered in this lecture.

MAE880 Special Topics in Flight Mechanics and Control

Theories which are not covered in regular class in the field of flight dynamics and control are taught in this

course. This course also introduces current research activities and references.

MAE890 Special Topics in Aerospace Engineering

Theories which are not covered in regular class in the field of aerospace engineering are taught in this course.

This course also introduces current research activities and references.

MAE960 Thesis (M.S. Program)

MAE966 Seminar (M.S. Program)

MAE980 Thesis (Ph.D Program)
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Division of Ocean Systems
Engineer ing URL : http://kaist-ocean.org

Dept. Phone : +82-42-350-1502~5

1. Introduction

The Department of Ocean Systems Engineering (OSE) at KAIST (KAIST OSE) was established in 2008 within the

School of Mechanical Engineering. Its pillar charters are to educate young talents and conduct research so that its

graduates will play leading roles in the new burgeoning frontiers of ocean systems as well as in Korean

shipbuilding and offshore industry. The OSE Department’s status was further bolstered in November 2008 by

winning the World Class University Project funded by Korean Science Foundation that will facilitate KAIST OSE

to become a leading ocean systems engineering department in the world.

Ocean systems would be large in spatial dimension and require complex construction and operation procedures. In

order to develop a good ocean system, several core technologies have to be integrated such as shipbuilding, ocean

engineering, mechanical engineering, electrical and electronic engineering, civil engineering, industrial engineering,

petro chemical engineering, technology management, computer science, telecommunications, and perhaps a new

field heretofore not identified. Hence, interdisciplinary synergism and collaboration is essential.

To complement the young department, KAIST OSE plans to collaborate with and seek support from Korea’s

shipbuilding industry and also from the national research laboratories in Daedeok Science town such as MOERI

(marine and ocean engineering research institute, www.moeri.re.kr), KIMM (Korea institute of machinery and

materials, www.kimm.re.kr), KR (Korea Register of Shipping, www.krs.co.kr), Korean Navy (www.navy.or.kr), and

ADD (Agency for Defense Development, www.add.re.kr).

As of 2009, the department has twelve full-time faculty memberswith several of them highly recruited from

international community, and 20 jointly appointed faculty members from other departments of KAIST and industry.

To foster interdisciplinary education experience, the OSE graduate students will scope out their individualized

courses offered not only in the School of Mechanical Engineering but also across the institute with consultations

with mentoring faculty members. Hands-on experience through laboratory work and industry internship will help

students to grasp the real world requirements and problems.

❑ Areas of Research

◆ Port engineering

o System design and logistics network

o Floating system design and engineering

o High speed loading/unloading system

o Automatic berthing and mooring system

o Integrated operation & management system

◆ Ocean plant engineering

o Ocean plant design technology

o Risk and reliability analysis
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o Dynamic process modeling and control system design

o Economic evaluation with overall process cost estimation

◆ Underwater vehicle technology

o Underwater dynamics

o Underwater robots

o Deep sea operation technology

o Marine structural response to underwater explosions

◆ Modeling and simulation of ocean system

o IT(Information Technology) applications to ocean systems

o RFID (Radio Frequency Identification)

o CAD/CAM

o PLM (Product Lifecycle Management) system

◆ Shipping construction management

o Shipping & logistics

o Ship production systems engineering

o Accuracy control, Tolerance analysis and synthesis

o Design methodology and optimization techniques

◆ Marine environment system

o EEWS (Energy, Environment, Water, and Sustainability)

o Maritime regulations

o Engineering mechanics for ocean environment

2. Course Requirements

❑ Master's Program

A. Graduation Credits : 33 Credits at least

B. Mandatory General Course :3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : None

D. Elective Course : 21 credits at least

E. Research Credits : 9 credits at least(including seminar 1 credit)

❑ Doctoral Program

A. Graduation Credits : 60 credits at least in total

B. Mandatory General Course : 3 credits and 1AU

C. Mandatory Major Course : None

D. Elective Course : 27 credits at least

E. Research Credits : 30 credits at least

※ The course credits earned in the Master's course work can be used towards the Doctoral degree

(except research credits).
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Classification Subject No. Code Subject Name
Lecture:Lab.:Credit

(assignment)
Semes-

ter
Remark

Mandatory General
Course

Mand-atory

CC010 11.010 Special Lecture on Leadership 1:0:0 Fall

CC020 11.020 Ethics and Safety I 1AU
Spring․

Fall

Choose 1

CC500 11.500 Scientific Writing 3:0:3(4)
Spring․

Fall

CC510 11.510 Introduction to Computer Application 2:3:3(10)
Spring․

Fall

CC511 11.511 Probability and Statistics 2:3:3(6)
Spring․

Fall

CC512 11.512 Introduction to Materials and
Engineering 3:0:3(3)

Spring․
Fall

CC513
11.513 Engineering Economy and Cost

Analysis 3:0:3(6) Fall

CC522 11.522 Introduction to Instruments 2:3:3(8) Fall

CC530 11.530 Entrepreneurship and Business
Strategies 3:0:3(6) Fall

CC531 11.531 Patent Analysis and Invention
Disclosure 3:0:3(6)

Spring․
Fall

CC532 11.532 Collaborative System Design and
Engineering 4:0:4 Spring

Elective Course

OSE503 67.503 Principles of Naval Architecture &
Ocean Engineering I 3:1:3

Spring,
Fall

OSE504 67.504 Engineering Mechanics in Ocean
Systems 4:0:4 Spring․

OSE521 67.521 Ocean environments and wave loads 3:0:3 Fall

OSE522 67.522 Introduction to Fluid-Structure
Interactions 3:0:3 Fall

OSE523 67.523 Ocean Hydrodynamics 3:0:3 Spring

OSE530 67.530 Nonlinear analysis of solids and
structures 3:0:3 Spring

OSE532 67.532 Finite Elements Analysis of
Structures 3:0:3 Fall

OSE533 67.533 Floating Structures 3:0:3 Spring *MAE538

OSE534 67.534
Optimal Design of Ocean

Composite Structures
3:0:3 Spring *MAE537

OSE540 67.540 Naval Ship Shock Analysis and
Design 3:0:3 Fall

OSE541 67.541 Stochastic Theory of Structure
System 3:0:3 Spring

OSE542 67.542 Dynamics of Offshore Structures 3:0:3 Spring

OSE550 67.550 Ocean Systems Engineering 3:0:3 Spring

OSE551 67.551 Reliability and Risk Analysis for
Offshore Plants 3:0:3 Spring

OSE552 67.552
Artificial Neural Network :
Theory and Applications to Ocean
Systems

3:0:3 Spring *MAE564

3. Table of Curr iculum

❑ Graduate Program
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Classification Subject No. Code Subject Name
Lecture:Lab.:Credit

(assignment)
Semes-

ter
Remark

Elective Course

OSE560 67.560 Marine Production Systems
Engineering 3:0:3 Spring

OSE561 67.561 Ocean Systems Management 3:0:3 Spring

OSE570 67.570 Design and Production of Ocean
Systems 3:0:3 Spring

OSE571 67.571 Offshore Plant Design 3:0:3 Fall

OSE572 67.572 Knowledge-Based Design System for
Ocean System 3:1:3 Fall *MAE547

OSE573 67.573 Advanced Ocean Systems Design 3:0:3
Spring

Fall

OSE580 67.580 Ocean Feature-Based Modeling 3:1:3 Spring *MAE548

OSE620 67.620 Ocean Wave Mechanics 3:0:3 Fall *MAE621

OSE621 67.621 Floating Body Dynamics 3:0:3 Spring

OSE630 67.630 Axiomatic Design of Composite
Structures 3:0:3 Fall *MAE638

OSE631 67.631 Hydro-elasticity 3:0:3 Fall *MAE637

OSE640 67.640 Ocean Dynamic Positioning System 3:0:3 Spring *MAE662

OSE670 67.670 Product Lifecycle Management
System for Ocean System 3:1:3 Spring *MAE647

OSE721 67.721 Ocean Fluid Mechanics Modeling 3:0:3 Spring *MAE722

OSE730 67.730 Design of Light Sandwich Structures 3:0:3 Spring *MAE638

OSE800 67.800 Special Topics in Ocean Systems
Engineering 3:0:3

Spring,
Fall

OSE801 67.801 Engineering System Identification 3:0:3 Spring

OSE967 67.967 Career Planning for Ocean
Engineering 0:3:1

Spring,
Summer,

Fall,
Winter

Research

OSE960 67.960 M.S. Thesis
Spring,

Fall

OSE966 67.966 Ph.D. Thesis
Spring,

Fall

OSE980 67.980 Seminar (M.S.) 1:0:1
Spring,

Fall

OSE986 67.986 Seminar (Ph.D.) 1:0:1
Spring,

Fall

※ Note: 1) The “*”mark represents a course that can be substituted.

2) 500-level courses are admitted to the undergraduate program.
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4. Descr iptions of Courses

❑ Graduate

OSE503 Principles of Naval Architecture & Ocean Engineering I

The general principles of shipbuilding and ocean engineering will be provided to students who did not majored in

this field in his Bachelor degree. Hydrostatics, resistance and propulsion, motion in ocean, structural integrity,

rule-based structural design, vibration of ocean systems, offshore structure, drilling principles, under water vehicle

will be covered.

OSE504 Engineering Mechanics in Ocean Systems)

Basic and introductory engineering mechanics for the first year graduate students. Formulation of hydrodynamics;

rigid body dynamics; and structural problems in the ocean systems. Multiple scales, problem decoupling, direct,

energy, and stochastic modeling methods for the analysis of ocean systems. Applications in ship/offshore platform

motions, viscous flows, vibrations, structures, elasticity, structural dynamics, stochastic loadings.

OSE521 Ocean environments and wave loads

The objectives of this course are to improve the understanding of ocean environments and to introduce various

techniques to compute linear and nonlinear wave loads on ships and offshore structures. Topics include basic

hydrodynamic equations, linear and nonlinear water wave theories, numerical modeling of random ocean waves, the

interaction of ocean waves and currents with ships and offshore structures, and the motion of floating structures.

OSE530 Nonlinear analysis of solids and structures

In solid and structural mechanics, the small deformation and small strain assumption has been widely used for a

long time, because this leads to much simpler solution procedures and is adequate for most practical engineering

designs. However, the demand for high safety standards and cost effectiveness in the design of structures while at

the same time using the materials close to their limit loads under extreme conditions requires more realistic

mathematical models and reliable numerical procedures. This course teaches the fundamental concepts of large

deformation and large strain analyses includingnonlinear constitutive models, and the solution procedures.

OSE522 Introduction to Fluid-Structure Interactions

This is an introduction to fluid-structure interactions which involve both the fundamentals of fluid mechanics and

structural dynamics. The course begins with vibrations of elastic structures and physics of inviscid fluids.

Interactions of structures with fluid is introduced via sloshing phenomena by coupling structural dynamics with

linearized small movements of inviscid fluids without and with surface tension. The internal and external fluid

acoustics interacting with structures are studied by considering compressibility in the fluid models. Various

approximate modeling and formulation issues are studied, with application examples to understand the coupling

phenomena. The problem of large wave motions interacting with floating structures is formulated by coupling the

Eulerian equations of incompressible fluids and the Lagrangian description of structural dynamics equations.

Various simplified analytical models as well as computational approaches to model large waves interacting with

rigid floating bodies, and subsequently with flexible floating structures are treated.

OSE523 Ocean Hydrodynamic

The objectives of this course are to teach students the fundamentals of fluid mechanics and various numerical

methods to solve hydrodynamic problems with strong oceanic applications in mind. Topics include both viscous

and inviscid flows, hydrodynamic forces, vortical flows, and water waves interacting with structures.

OSE530 Nonlinear analysis of solids and structures

In solid and structural mechanics, the small deformation and small strain assumption has been widely used for a

long time, because this leads to much simpler solution procedures and is adequate for most practical engineering

designs. However, the demand for high safety standards and cost effectiveness in the design of structures while at

the same time using the materials close to their limit loads under extreme conditions requires more realistic

mathematical models and reliable numerical procedures. This course teaches the fundamental concepts of large

deformation and large strain analyses includingnonlinear constitutive models, and the solution procedures.
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OSE532 Finite Elements Analysis of Structures

The objective of this course is to teach the fundamentals of finite element analysis of linear/nonlinear problems in

solids and structures. This course includes the theoretical foundations and appropriate use of finite element

methods. The methods studied in this course would be practical procedures that are employed extensively in the

mechanical, civil and aeronautical industries. This course would cover the following topics: review of basic

continuum mechanics, principle of virtual work and formulation offinite element method, standard finite element

procedures, linear and nonlinear static analysis of solids and structures (two- and three-dimensional solids, beam,

plate and shell structures), and the appropriate use of finite element procedure (setting up an appropriate model,

interpreting the results, and assessing the solution error).

OSE533 Floating Structures

The main purpose of this course is to advance the students’ understanding of ocean engineering practices and

applications. The floating structure designed with sufficient strength will be discussed. This course is aimed at

examining various engineering methods used to evaluate the hydrodynamic loads and the design practice of the

floating structures. Material covered includes, hydrodynamic forces in unsteady flow, wave diffraction forces on

largefloating structures, and the loads imposed on the floating structures by the environment.

OSE534 Optimal Design of Ocean Composite Structures

Introduction of anisotropic solid mechanics based on the classical plate theory (CLT) for the design of composite

ship components and marine structures. This course gives an insight on the properties of composite materials and

helps to prepare computer programs for the stress and strain analyses. A brief experiment using autoclave vacuum

bag molding method is offered to manufacture a sand composite structure.

OSE540 Naval Ship Shock Analysis and Design

The purpose of this course is to advance the students' understanding of the fundamentals of underwater

explosion(UNDEX) and its application to naval ship analysis and design. The naval ship includes both surface ship

and underwater vehicle. Characteristicsof underwater explosion phenomenon are first discussed to introduce complex

UNDEX loading mechanisms. Second, sequence of underwater explosion events is explained to understand the

basic shockwave propagation phenomena. Hydrodynamic relations are presented to derive the physics-based shock

wave equations with implied assumptions. Underwater shock wave, air-water interface problems, bulk cavitations

phenomenon and bubble-purse loading are discussed. The motion of the explosive gas sphere is also discussed and

addressed its significant effect on design. Hopkinson's scaling law is presented for UNDEX applications. The naval

structure and shockwave interaction problems are addressed. Shock qualification of shipboard equipment, and shock

analysis and design approaches are discussed. Special topics are included to discuss on ship shock modeling and

simulation, ship system damping and conceptual naval ship design.

OSE541 Stochastic Theory of Structure System

The course is designed to provide the full understanding of stochastic theory of structure system and its

applications to engineering problems. The topics include: random variables and stochastic processes, Fourier integral

and complex Fourier transform, auto/cross correlation function, power/cross spectraldensity functions, single/multiple

dof system response to random environment, transmission of random vibration,design to avoid structural failures

due to random vibration, first-passage failure and fatigue damage under narrow-band random stress. Laboratory

experiments are to be conducted to support the course contents.

OSE542 Dynamics of Offshore Structures

The objectives are to introduce the fundamentalof oceanography, basic fluidmechanics, wave theory, hydrodynamics,

naval architecture and structural analysis to meet the needs of offshore engineers involved with either fixed or

floating offshore structures.

OSE550 Ocean Systems Engineering

System is a construct or collection of different elements that together produce results not obtainable by the

elements only. The elements can include people, hardware, software, facilities, policies, and documents; that is, all

things required to produce system-level results. The results include system-level qualities, properties, characteristics,

functions, behavior, and performance. Systems engineering is a methodical, disciplined approach for the design,

realization, technical management, operations, andretirement of a system. System engineer play the key role in

leading the development of the system architectures, defining and allocating requirements, evaluation trade-offs,
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balancing technical risks between systems, defining and assessing interfaces, providing oversight of verification and

validation activities. system engineer have the prime responsibility in developing the interoperable complex systems.

OSE551 Reliability and Risk Analysis for Offshore Plants

Theoretical backgrounds and analytical methods are presented for the reliability and risk analysis for ocean plants.

As a term project, students are encouraged to bring their own system to apply the methodologies.

OSE552 Artificial Neural Network :Theory and Applications to Ocean Systems

This course treats a variety of artificial neural network techniques being currently applied to many difficult-to-solve

engineering problems.

OSE560 Marine Production Systems Engineering

Operation management principles and methods, and design-production integration methods applied to the production

of complex marine systems such as ships and offshore structures. Addresses shipyard business and product strategy

definition, operations planning and scheduling, performance measurement, process control and improvement,

shipyard layout planning.

OSE561 Ocean Systems Management

Students shall learn the knowledge on ship technology development, containerization of ship cargos, and

automation of shipping & port logistics. Mega container carrier, hub & spike port rearrangement, and logistics

information systems are leading the change in shipping & port logistics development.

Students shall learn how to accomplish key decision-makings in a shipping company: budget control, assessment of

required freight rate, optimal cargo loading, optimal scheduling, and fleet optimization. They shall experience

solving the problems by using spreadsheets and linear programming.

OSE570 Design and Production of Ocean Systems

General theories and approaches to design and construction of ocean infrastructural systems. Introduction to

conceptual design of offshore systems and scheduling/performance analysis of production systems. Nonlinear

programming, multi-criterion optimization, genetic algorithms, and other optimization methodologies applied to

marine design and construction.

OSE571 Offshore Plant Design

Principal offshore plants are introduced with the key design procedure. Theoretical backgrounds and analysis

approaches for the design are explained, and commercials design codes are presented. As term projects, each of

groups of students are to wrap up a design package consisting of key documents and drawings.

OSE572 Knowledge-Based Design System for Ocean System

Computers are replacing more of human work which requires low level of intelligence. This class covers KBDS

(knowledge based design systems) which can be used for engineering design such as ontology,expert system, TRIZ,

KMS(knowledge management system), configuration design. By applying basic principles, commercial software

systems are used for the term project related with ocean systems.

OSE573 Advanced Ocean Systems Design

This course will cover the fundamental knowledge about the design of ocean systems. Topics include: General

theories and approaches to design of ocean systems. Introduction to conceptual design of offshore systems.

Nonlinear programming, multi-criterion optimization, genetic algorithms, and other optimization methodologies

applied to ocean systems design

OSE580 Ocean Feature-Based Modeling

The geometric kernel is the engine of a CAD/CAM system. The basic concepts of a geometric modeler,

parametric design, and feature modeling will be introduced. The concept of history-based parametrics is also

introduced. The group term project on ocean systems allows you to develops a geometric modeler.

OSE620 Ocean Wave Mechanics

Introduction to ocean wave, Governing equation and turbulent flows, statistical description of ocean wave, Spectral

dynamics of ocean wave,and recent trends in ocean wave research.



Division of Ocean Systems Engineering  | 271 |
OSE621 Floating Body Dynamics

Theoretical background of the techniques for the prediction of motions and wave loads which are key design

considerations of the floating structures will be presented. Numerical methods and procedures based on potential

theory will be presented. Practical examples of important nonlinear dynamic responses are studied through

numerical or experimental approach.

OSE630 Axiomatic Design of Composite Structures

This course is a continuation of OSE 534. It deals thoroughly the joining process of composite structures,

manufacturing and transport issues in composite materials and impact and fatigue properties of composite

structures. After getting acquainted with the axiomatic design theory, the design and fabrication of composite ship

component, marine structures, rehabilitation of infrastructures and automotive structures which are all the actual

research results of the instructor are thoroughly treated.

OSE631 Hydro-elasticity

Hydroelasticity is a branch of science which is concerned with the motion of deformable bodies through liquids.

The theory of hydroelasticityis adapted from aeroelasticity. Hydroelasticity treats the important problems of

fluid-structure interaction to describe the effect of structural response of the body on the fluid around it.

OSE640 Ocean Dynamic Positioning System

This course is designed for graduate students. In the beginning, design principles are introduced. Next, several

structure design techniques such as kinematic design, flexture mechanism design, guide mechanism design, etc. are

studied. Then error analysis/compensation and uncertainty analysis are dealt with. In this course, every student

proposes a term project and the result of the project is estimated by presentation at the end of the semester.

OSE670 Product Lifecycle Management System for Ocean System

e-Business is integrated with manufacturing to create new concepts such as B2B, SCM, CRM, CPC, PLM. In this

course these new technologies are introduced for the e-business in manufacturing. STEP is an ISO standard which

is one of the core technology. Hands-on experience with STEP software tools is provided to proceed the term

project on ocean systems.

OSE721 Computational Turbulence Modelig

The purpose of this course is to study logical methods to develop computational turbulence models at various

closure levels. Modeling philosophy is exemplified in detail for mixing length model and two-equation model. The

model behavior is investigated with a number of ideal benchmark flows and the effects of model constants are

discussed. Recent methods of LES and DNS are also presented.

OSE730 Design of Light Sandwich Structures

This course gives an overview of typical material properties for marine sandwich constructions. It provides physical

understanding and means to analyze, design, and optimize various sandwich structures and meaningful results from

previous research.

OSE800 Special Topics in Ocean Systems Engineering

Overall lecture of Ocean Systems Engineering.

OSE801 Engineering System Identification

This course covers theory and practice of engineering system identification that enables the scientists and engineers

to develop models from measured data.

OSE967 Career Planning for Ocean Engineering

To make plan of each student within his academic course and also after the graduation, the career plan of each

student will be formulated with the supervision of the supervisor of the student. The plan should contain the

classes to be taken through the graduate program of the student.

OSE960 M.S. Thesis

OSE966 Seminar(M.S. Program)

The recent advances and related topics in ocean systems engineering are presented by invited lectures. Also,
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special projects and thesis study given to students are presented and discussed. This course proceeds with group

that is composed of several students guided by advisor professor.

OSE980 Ph.D. Thesis

OSE986 Seminar(Ph. D. Program)

The recent advances and related topics in ocean systems engineering are presented by invited lectures. Also,

special projects and thesis study given to students are presented and discussed. This course proceeds with group

thatis composed of several students guided by advisor professor.
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Depar tment of Chemical & Biomolecular
Engineer ing

URL : ch.kaist.ac.kr/ch500-008

Dept. Phone : +82-42-350-3902~4

1. Introduction

The department of Chemical and Biomolecular engineering deals with a new engineering discipline that is based

on the combination of life science and nanochemical principles with chemical engineering. The main concern of

chemical and biomolecular engineering is to design products and processes that are related to biotechnology and

information processing technology.

❐ Undergraduate Program

The department offers a four-years undergraduate program leading to the degree of Bachelor of Science. The

undergraduate program thus designed to provide an intensive exposure of its students to a wide spectrum of

intellectual pursuits. For the first two or three semesters, students are encourage to take classes in general

education, including basic science classes. Then, students may decide on their major by taking basic and elective

courses in specific field, according to their individual interest and ability. Nevertheless, the KAIST undergraduate

program is highly flexible, allowing students to take graduate courses and to complete their course work according

to their abilities, and giving them the chance of early graduation.

❐ Graduate Program

The department offers courses leading to the degree of Master of Science and the degree of Doctor of Philosophy.

Thesis writing under the supervision of advisor is required to receive the degrees.
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2. Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits

※ Students having a double major take 3 credits.
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D. Major Course : at least 41 credits

◦ Mandatory Major Courses : 6 credits (Molecular Engineering Laboratory(3), Chemical and Biomolecular

Engineering Laboratory(3))

◦ Elective Major Courses : at least 35 credits

* Substitute Courses

- CBE203 Industrial Organic Chemistry(3)→CH221 Organic ChemistryⅠ(3)

- CBE260 Biomolecular Engineering(3)→BS209 Molecular Biology(3)

E. Elective Course

F. Research Course : at least 4 credits

◦ Graduation Research : 3 credits (required)

◦ Department Seminar : 1 credit (required in senior year)

◦ Individual Study : 2 credits at most

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on

March 1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February

28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : at least 18 credits (Mandatory Major Course : 3 credits, Elective Major Course

: 15 credits)

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

1) Thesis Master's Degree

A. Graduation Credits : at least 33 credits

B. Mandatory General Course : 3 credits and 1AU

- Choose one of the following.

Scientific Writing, Introduction to Computer Application, Probability and Statistics, Introduction to

Materials and Engineering, Engineering Economy and Cost Analysis, Introduction to Instruments,

Entrepreneurship and Business Strategies, Patent Analysis and Invention Disclosure, Collaborative

System Design and Engineering

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : none
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D. Elective Course : at least 18 credits(It is required, at least, to take 15 credits from the lectures offered

by the department.)

E. Research Credits : at least 12 credits(Including 3 credits from Seminar. Seminar credits may be

substituted by the number of semester taking 'Introductory Korean for Foreigners' or performing

internship required by Interdisciplinary program.)

2) Coursework Master's Degree : none

❑ Doctoral Program

A. Graduation Credits : at least 60 credits

B. Mandatory General Course : 3 credits and 1AU (The course taken in the MS program is approved.)

C. Mandatory Major Course : none

D. Elective Course : at least 27 credits(It is required, at least, to take 18 credits from the lectures offered by

the department.)

E. Research Credits : at least 30 credits

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).

❑ Measures for Change

A. Undergraduate Courses

B. Graduate Courses : These requirements apply to all students of Department of Chemical and Biomolecular

Engineering from 2009 academic year.
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Classification Course
Code

Course Name
Lecture:Exp.:

Credit
(Homework)

Term Remark

Mandatory

Major

Course

CBE 201

CBE 301

Molecular Engineering Laboratory

Chemical and Biomolecular Engineering Laboratory

1:6:3(6)

1:6:3(6)

Fall

Spring

Elective

Basic Course
CBE 202

Introduction to Chemical and Biomolecular

Engineering
3:0:3(3) Spring

Elective Major

Course

CBE 203

CBE 205

CBE 221

CBE 260

CBE 261

CBE 311

CBE 321

CBE 331

CBE 332

CBE 341

CBE 342

CBE 351

CBE 362

CBE 404

CBE 442

CBE 443

CBE 455

CBE 461

CBE 471

CBE 473

CBE 481

CBE 483

CBE 491

CBE 492

Industrial Organic Chemistry

Engineering in Life Science & Chemistry

Molecular Thermodynamics and Energy System

Biomolecular Engineering

Biochemical Engineering

Molecular Reaction Engineering

Molecular and Bio Separation Technology

Fluid Mechanics of Microsystem

Heat and Molecular Transfer

Process Simulation and Control

Chemical and Biological Product Design

Introduction to Macromolecular Engineering

Bioinformatics

Understanding of Molecules and Nanosystems

Optimal Design and Economics

Chemical and Biological Product Design Laboratory

Nanochemical Technology

Biorefineries for fuels and chemicals

Introduction to Environmental Engineering

Microelectronics Processes

Special Topics in Chemical and Biomolecular

Engineering

Engineering Principles of Human Physiology

Special Topics in Chemical and Biomolecular

EngineeringⅡ

Special Topics in Chemical and Biomolecular

EngineeringⅢ

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:1:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

1:6:3(3)

3:0:3(3)

3:0:3

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

2:0:2(2)

1:0:1(1)

Spring or Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Spring

Fall

Spring

Spring or Fall

Fall

Fall

Fall

Spring or Fall

Spring or Fall

Spring or Fall

Spring or Fall

Spring or Fall

Spring or Fall

Spring

Spring or Fall

Spring or Fall

*CH221

*BS209

*BiS432

**

**

**

**

**

**

**

**(Subtitle

is assigned)

**

**(Subtitle

is assigned)

**(Subtitle

is assigned)

Research

CBE 490

CBE 495

CBE 496

Undergraduate Research

Individual Study

Seminar for Undergraduate Students

0:6:3

0:6:1

1:0:1

3. Curr iculum

❑ Undergraduate Course

* Substitute course

** Courses for both BS and MS Students
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❑ Graduate Course

Classification Course
Code Cur r iculum

Lecture:Exp.:
Credit

(Homework)
Term Remark

Manda

-tory

General

Course

Manda

-tory

CC010

CC020

Special Lecture on Leadership

Ethics and Safety I

1:0:0

1AU

Fall

Spring․Fall

Choose 1

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

CC532

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

Collaborative System Design and Engineering

3:0:3

2:3:3

2:3:3

3:0:3

3:0:3

2:3:3

3:0:3

3:0:3

4:0:4

Spring․Fall

Spring․Fall

Spring․Fall

Spring․Fall

Fall

Fall

Fall

Spring․Fall

Spring

Selective

Major Course

CBE 501

CBE 502

CBE 503

CBE 505

CBE 511

CBE 512

CBE 522

CBE 523

CBE 525

CBE 531

CBE 532

CBE 533

CBE 541

CBE 542

CBE 551

CBE 552

CBE 554

CBE 555

CBE 556

CBE 563

CBE 564

CBE 566

CBE 567

CBE 568

CBE 569

CBE 571

CBE 572

CBE 573

CBE 581

CBE 611

CBE 612

CBE 613

CBE 621

CBE 622

CBE 631

CBE 632

Chemical Engineering Experimentation and Research

Method

Engineering Applied Mathematics

Numerical Method for Chemical Process

Chemical Process and Product Design

Design of Reaction System

Introduction to Catalysis Engineering

Introduction to Interfacial Engineering

Rate-controlled Separation Process

Molecular Electronics

Multiphase Reactor Engineering

Mass Transfer

Fundamentals of Microstructure Fluid Flow

Advanced Process Control I

Process Optimization

Polymer Rheology

Materials Engineering of Polymers

Polymer Physics

Biopolymer

Structure and Properties of Macromolecules

Protein Engineering

Bioproces Engineering

Principles of Human Tissue Engineering

Metabolic Engineering

Nanobiotechnology for Biochemical Engineers

DNA Biotechnology

Energy Engineering

Inorganic Materials Processing

Fuel Cell Processes and Materials

Micro-chemical and Biomolecular System

Theory of Catalysis

Design of Catalysis

Photocatalytic Reaction Engineering

Phase Equilibria and Physical Properties

Mixing Technology in Chemical Engineering

Microfluidics

Colloid and Surface Chemistry

2:3:3(3)

3:0:3(4)

3:0:3(4)

3:0:3

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(4)

3:0:3(4)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3

3:0:3(4)

3:0:3(3)

3:0:3(4)

3:0:3(3)

Spring

Fall

Spring

Fall

Spring or Fall

Spring or Fall

Spring

Fall

Spring or Fall

Spring

Spring

Spring or Fall

Spring

Spring

Spring or Fall

Spring or Fall

Spring

Fall

Spring

Spring or Fall

Fall

Spring

Fall

Fall

Spring or Fall

Fall

Spring or Fall

Fall

Spring

Spring or Fall

Spring or Fall

Fall

Spring or Fall

Spring or Fall

Fall

Fall

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

**

*BiS622,*

*

**

**

**

**

**

**
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Classification
Course
Code Cur r iculum

Lecture:Exp
.:Credit

(Homework)
Term Remark

Selective

Major Course

CBE 641

CBE 651

CBE 652

CBE 653

CBE 661

CBE 662

CBE 664

CBE 672

CBE 673

CBE 680

CBE 682

CBE 711

CBE 712

CBE 731

CBE 741

CBE 751

CBE 761

CBE 771

CBE 773

CBE 811

CBE 821

CBE 831

CBE 832

CBE 841

CBE 851

CBE 861

CBE 871

CBE 872

Advanced Process Design

Multicomponent Polymer Materials

Polymer Characterization

Mechanical Properties of Polymers

Cell Culture Engineering

Bioseparation Process Engineering

Process for Recombinant Microorganism

Air Pollution Control

Water Pollution Control

Membrane Technology

Organic Nano-Structured Materials

Advanced Reaction Engineering

Surface Phenomena

Polymer Fluid Dynamics

Advanced Process Control II

Advanced Rheology of Polymer

Bioprocess Analysis and Control

Electrochemical Engineering

Recent Topics in Chemical & Biomolecular Engineering

Special Topics in Chemical Reaction Engineering

Special Topics in Chemical Engineering Thermodynamics

Special Topics in Transport Phenomena

Special Topics in Separation Process

Special Topics in Process Engineering

Special Topics in Polymer Engineering

Special Topics in Biochemical Engineering

Recent Topics in Chemical & Biomolecular EngineeringⅡ

Recent Topics in Chemical & Biomolecular EngineeringⅢ

3:0:3(4)

3:0:3(1)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

2:0:2(2)

1:0:1(1)

Spring or Fall

Fall

Fall

Spring or Fall

Spring or Fall

Fall

Spring or Fall

Fall

Spring

Fall

Spring

Spring or Fall

Spring or Fall

Spring or Fall

Spring

Spring or Fall

Spring

Spring or Fall

″

″

″

″

″

″

″

″

″

″

*MAE633

*MS654

(Subtitle

is

assigned)

″

″

″

″

″*BS760

″

″

Research CH 960

CH 966

CH 980

CH 986

Thesis <Master Student>

Seminar <Master Student>

Thesis <Ph.D. Student>

Seminar <Ph.D. Student>

1:0:1

1:0:1

Spring or Fall

″

″

″

* Substitute course

** Courses for both BS and MS Students
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4. Course Descr iptions

❐ Undergraduate

CBE201 Molecular Engineering Laboratory

This course deals with basic experimental techniques and related principles required for understanding molecular

engineering. This course covers various experimental techniques and theoretical principles for molecular reaction

engineering, biochemical engineering, and polymer engineering.

CBE202 Introduction to Chemical and Biomolecular Engineering

General concepts of applying physics, chemistry, biology and mathematics to chemical and biological systems. The

applications of material and energy balances, reaction engineering, viscous and potential flows, heat and mass

transfer and thermodynamics will be introduced. Special topics include heat, security, materials and energy.

CBE203 Industrial Organic Chemistry

Industrial organic chemistry will offer an extensive look at the special nature of carbon chemistry. Emphasis will

be placed on structure, functional groups and nomenclature as well as important classes of industrial organic

reactions.

CBE205 Engineering in Life Science & Chemistry

Main focus of the conventional chemical engineering was to design a process for a given chemical and

bio-product. However, the new chemical and biomolecular engineering deals with chemical product design to meet

the need of the market. This course explains how this new aspect of chemical and biomolecular engineering is

implemented and gives brief introduction on the engineering sicence, chemistry and life sicence from the point of

product and process design. High school level knowledge on chemistry and life science are assumed.

CBE221 Molecular Thermodynamics and Energy Systems

The main goal is for students to be more familiar with the basic principles of thermodynamics and apply these

principles to the solution of a large variety of energy flow and equilibrium problems. In particular, molecular

thermodynamics is emphasized to extend its applications to energy, environment, BT and NT.

CBE260 Biomolecular Engineering

Lecture about the basic biological principles necessary for the engineering application of biomolecular phenomena.

CBE261 Biochemical Engineering

This course deals with various engineering principles required for understanding and developing bioprocesses by

using microbial, animal and plant cells, and enzymes.

CBE301 Chemical and Biomolecular Engineering Laboratory

This course deals with basic experimental techniques of chemical and biomolecular engineering and their

implementations or applications into final products or processes. The scope of this course includes various key

experimental technologies for reaction optimization, development of catalysts, molecular separation & analysis,

polymer & nanomaterials, and biotechnology.

(Prerequisite course: CBE201)

CBE311 Molecular Reaction Engineering

Molecular reaction engineering deals with ideal reactor model and the kinetics of chemcial and biological process.

Estimation of kinetic parameters and reactor sizing are main topics in addition to the evaluation of the reactor

performance.

CBE321 Molecular and Bio Separation Technology

The separation technology becomes more important in the production of fine chemicals and bioproduct as well as

the separation and purification of conventional petrochemicals. The goal of this lecture is to understand the

principles of separation technology for various products in separation process. It covers equilibrium stage concept

and cascade continuous molecular separation. Adsorption, chromatography, membrane separation, which are used

widely in bioproduct separation, are also included.
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CBE331 Fluid Mechanics of Microsystems

This course is designed to provide an orderly treatment of the essentials of both macroscopic problems and

detailed microscopic structure of fluid flows. Topics include continuum hypothesis, kinematics, body forces and

surface forces, conservation laws, constitutive equations, one-dimensional flows, dimensional analysis, low Reynolds

number flows, potential flows, boundary layer theory, turbulent flows and macroscopic balances. Prerequisites by

topics are as follows: ordinary differential equations and partial differentiations, multiple integrals, Taylor series,

basic elements of vector analysis, material and energy balances and elementary mechanics.

CBE332 Heat and Molecular Transfer

Energy and mass conservation laws are applied to understand the heat and molecular transport phenomena. Tool

developed in applied mathematics are frequently used to solve poblems encountered in many field of science and

technology. Students are encouraged to talk about the assumptions necessary to simplify the problem. (Prerequisite

course: CBE331)

CBE341 Process Simulation and Control

This course is designed to give juniors in chemical engineering an ability to design and analyze single loop

feedback control systems.

CBE342 Chemical and Biological Product Design

The Basic concept of chemical and biological product design are introduced. Four steps of product design

principles (need analysis, proposing alternative ideas, screening, and manufacturing and economic consideration) are

discussed.

CBE351 Introduction to Macromolecular Engineering

This course covers the general principles of synthesis, characterization, and physical behavior of polymers. It also

deals with general methods of polymer processing. The course will emphasize understanding of the basic

terminologies and concepts in polymer science and engineering.

CBE362 Bioinformatics

This course will cover theories and practices of bioinformatics, which is an important subject in the era of

high-throughput biology and biotechnology. Topics such as basics of modern biology including genomics,

transcriptomics, proteomics and metabolic pathways will be discussed first. Then, various bioinformatic tools and

databases will be introduced. Sequence analysis using BLAST and multiple alignment, database design and search,

protein structure prediction, protein protein interaction, DNA microarray, proteome profiling, microbial genomics

and systems biology/biotechnology are the major topics to be covered.

CBE404 Understanding of Molecules and Nanosystems

Quantum mechanical l"language" to understand molecules and nano-scale materials are lectured. Introduction of

Schrödinger equation, electron tunnelling, molecular structure of mono-, di- and poly-atoms, and origin of chemical

bonding are discussed.. Atomic spectroscopy, molecular spectroscopy, and X-ray crystallography that characterize

nano-scale materials are introduced. Macromolecules and colloids are also briefly discussed.

CBE442 Optimal Design and Economics

Current trend in chemical and bio-related industry, accounting and balance of coorporatee, optimization, economic

feasibility, process and product design method are lectured. Case studies of process and product design are also

discussed.

CBE443 Chemical and Biological Product Design Laboratory

This course provides opportunity to apply basic principles of chemical and biological product design. Especially,

practice will be made on basic principles in product design such as needs analysis, definition of problems, idea

generation, selection of ideas and manufacturing of products. Each group will design 3 different products and

present for the evaluation. (Prerequisite course : CBE342)

CBE455 Nanochemical Technology

This course deals with theories and experimental methods for predicting the nanostructure-macroscopic property

relations under equilibrium and nonequilibrium conditions. Nanofabrication methods considered in this course cover

the conventional top-down lithographic techniques and the self-assembling bottom-up approaches. The building
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blocks for nanostructures include surfactant micelles, block copolymers, inorganic particles, liquid crystals, polymer

latexes and biomolecules. Interactions between building blocks that govern the phase behavior of nanostructures

will be discussed.

CBE461 Biorefineries for fuels and chemicals

This course will cover biorefineries and biobased industrial technologies including biofuels and biochemicals

production from biomass, and also deal with technological principles of biorefineries, green processes, plants,

concepts, current and forthcoming biobased product lines, as well as the economic aspects.

CBE471 Introduction to Environmental Engineering

This course introduces environmental issues both in global scale and in our immediate neighberhood to the

students at senior and master level. Students can learn about technologies developed in biotechnology and chemical

engineering and utilized to solve the environment problems. Issues related in water and wastewater treatment, solid

waste disposal, and air pollution control are discussed.

CBE473 Microelectronics Processes

Unit Operations in micro-electronics processing such as chemical deposition, oxidation, ion implantation, metal

sputtering, Sputtering, chemical deposition process are introduced and how these unit processes are integrated to

produce semiconductor chips. Especially, chemical engineering principles are focused.

CBE481 Special Topics in Chemical and Biomolecular Engineering

Recent advances in chemical and biomolecular engineering are lectured. Details on the topics are available at the

beginning of each semester.

CBE483 Engineering Principles of Human Physiology

Biotechnology for humans amounts to about 80% of biotechnology markets and the major areas for this

contributions are drug delivery, tissue engineering, biochips and recombinant DNA products. Thus, there is need to

help engineering students better understanding of engineering principles of human physiology Mass and Energy

balance of human body, respiratory system for oxygen exchange through membrane, blood circulation and blood

coagulation, digestive bioreactor systems, filtration and urinary system. In addition, the recent development of

artificial blood, diabetes and high blood pressure will be introduced with tissue engineering and gene therapy.

CBE490 Undergraduate Research in Chemical and Biomolecular Engineering

Various research topics ranging from the application to fundamental principles of chemical and biomolecular

engineering are assigned by the thesis advisor. The final thesis should be submitted to the thesis committee.

CBE491 Special Topics in Chemical and Biomolecular EngineeringⅡ

Recent advances in chemical and biomolecular engineering are lectured. Details on the topics are available at the

beginning of each semester.

CBE492 Special Topics in Chemical and Biomolecular EngineeringⅢ

Recent advances in chemical and biomolecular engineering are lectured. Details on the topics are available at the

beginning of each semester.

CBE495 Individual Study

Special topics of personal interest is studied under the guidance of advisor. It includes laboratory work, literature

survey, or computer simulation but is not limited to these activities.

CBE496 Seminar for Undergraduate Students

This course in intended to give chemical engineering undergraduates opportunities to contact currently important

chemical engineering topics. Speakers are invited from a wide spectrum of fields such as institutions, government,

and so forth.
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❐ Graduate

CBE501 Chemical & Biomolecular Engineering Experimentation and Research Method

This lecture discussed how to set the goals and objectives of experiments how to minimize the amount of

experiments by electronic search, and how to design experiments, measure, and analyze data. Safety rules in

chemical and biomolecular engineering laboratory are also emphasized.

CBE502 Engineering Applied Mathematics

To obtain analytical solutions of various mathematical models related to chemical engineering, solution methods for

the linear partial differential equations are introduced. Nonlinearity of the differential equations are taken into

account by asymptotic analysis, perturbation method, WKB theory. This course also deals with both classical and

modern methods for analyzing nonlinear ordinary and partial differential equations appearing in chemical

engineering problems.

CBE503 Numerical Methods for Chemical Engineers

The goals of CBE503 are two fold. First, computational methods are presented for solving many of the differential

equations that model physical phenomena arising in chemical engineering. Second, the presentations of these

techniques will be organized in a way so that the common strands of numerical analysis are exposed and so that

they form the foundations necessary for the more advanced studies required to solve problems arising at the

forefront of research.

CBE505 Chemical Process and Product Design

Problem solving strategy proposed by Fogler, Define-Generate-Decide-Implement-Evaluate, is introduced and applied

to process and product design in chemical engineering. Patent and ethical issues are also discussed in connection

with process and product design. (Prerequisite course: CC532)

CBE511 Design of Reaction Systems

Design and analysis of reaction systems related to chemical and biomolecular engineering will be introduced. The

lecture covers the chemical reaction kinetics, experimental planning, multiple reaction, introduction of ideal reactors,

interaction of heat and mass transfer with chemical reaction, residence time distribution, design of nonideal

reactors, and stability analysis of reaction systems.

CBE512 Introduction to Catalysis Engineering

The Basic concept of heterogeneous catalysis including the catalytic activity and selective adsorption, kinetic

models, catalyst preparation and experimental evaluation will be explained. Typical catalytic systems of industrial

importance will be discussed ; metal supported catalysts, acid and zeolites, catalytic oxidation, and energy and

environmental catalysis.

CBE522 Introduction to Interfacial Engineering

The aim of this course is to introduce and motivate the research of surface and nano-surface science and

chemistry for first year graduate students. The basic structure consists of three parts ; surface structure and energy,

molecular alignment at surface, and electrical and dispersive interaction at interface. Covered at this course were

the concepts of surface energy, curvature effect, quantum-size effect, molecular interaction, surface force

measurement, surfactant, detergency, micelles and aggregation, adsorption in solution, contact angle, wetting,

monolayer, organic thin film, LB film, hydrogels and liquid crystals, emulsion and dispersions.

CBE523 Rate-controlled Separation Processes

The goal of this lecture is to learn the principles of the rate-controlled separation process, mechanical separation

process and bioseparation process, and theoretical background and practical application of the separation with

adsorption, membrane, and crystallization. Also, it covers the application of the special separation process such as

chromatography, permeation, and the basic design of equipment.

CBE525 Molecular Electronics

This course covers molecular electronic in organic materials, molecular methodologies, biooptoelectronics and

molecular electronic logic and architecture. Detailed topics includes molecular scale electronics in nano-science,

Foundations and theories of molecular electronics, properties and ordering of materials, piezoelectric and
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pyroelectric materials, molecular magnets, molecular nonlinear optics, photochromism, conducting polymers, charge

transfer complex, OLED, liquid crystals and devices, self-assembly, Langmuir-Blodgett films, organic molecular

beam epitaxy, molecules at surface, biological membrane, biosensors, biomolecular optoelectronicsmolecular imaging,

molecular electronic logic and architecture

CBE531 Multiphase Reactor Engineering

To understand basic theory and phenomenon in various chemical reactors such as fixed bed, bubble column, and

fluidized bed. Develope ability to analyze multi-phase flow reactors in chemical processes and to design chemical

reactors associated with fluidized bed and multi-phase flow reactors

CBE532 Mass Transfer

Fundamentals and mechanisms of mass transfer at steady and transient state are explained with diffusion theory

and mass transfer coefficients. Also, the convective mass transfers in laminar and turbulent flow are studied. This

course covers the application for the separation process, where mass transfer phenomena is crucial, such as

interface contactor and membrane separation.

CBE533 Fundamentals of Microstructured Fluid Flow

This course deals with flows of complex microstructured fluids in continua emphasizing the microscopic behavior.

Continuum hypothesis and its consequences, equations of motion, continuity equation, transport equations of heat

and mass will be covered for the systems of complex fluids. Examples of flowing systems to be considered

include Brownian motions, particulate suspensions and heat and mass transfer at low Reynolds numbers.

CBE541 Advanced Process Control Ⅰ

The course treats formulation, analysis, and design of industrial control systems. Advanced control techniques will

be covered which include feedforward control, ratio control, cascade control, and multi-loop control. Recent issues

such as distributed control system, z-transform and digital control algorithm, model predictive control will be

introduced, too.

CBE542 Process Optimization

The course covers basic concept of process optimization, application to chemical and biomolecular process industry,

formulation of optimization problems, selection of optimization techniques, emerging LP and LNP techniques,

dynamic programming, integer and mixed integer programings, and recent trend of optimization researches.

CBE551 Polymer Rheology

Constitutive equations are needed to describe the flow behaviors of polymeric liquids. Differential and integral

types of constitutive equations are derived using the continuum theory and the non-equilibrium thermodynamics.

They are applied to the flow system of fluid.

CBE552 Materials Engineering of Polymers

Polymers are very popular in various industries and daily life since they are light, cheap and easy to process. The

relationship between structure and properties will be considered along with rheology, mixing, extrusion, injection

molding, anisotropic properties during processing and related mechanical properties. In addition, functional

characteristics of polymers such as electrical, optical and permeability will be included.

CBE554 Polymer Physics

This course intends to provide a solid base for the understanding of polymeric materials. The microstructure of the

chain molecule, the physical behavior and state of polymers are treated in this course. The emphasis of this course

lies on fundamental physical concepts, terminology, and an overview of the phenomenology of polymer materials.

CBE555 Biopolymer

Introduction and classification of the biopolymers, their chemical and physical structures are studied. The

application of biopolymers in biomedical, sensor, drug delivery, etc. are also studied.

CBE556 Structure and Properties of Macromolecules

The effects of the polymer structure (chemical structure, molecular weight, intermolecular structure and

morphology) on physical, mechanical and electrical properties are studied. The property estimation scheme

originating from the structure-property correlation is also studied.
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CBE563 Protein Engineering

This course deals with general and advanced knowledge for Protein and Protein engineering. Basic principle of

protein biosynthesis, structure, biochemical analysis tools and enzyme kinetics will be covered. Also, new

techniques and strategies of protein engineering and recent application of proteins to biochip will be covered with

many recent reports.

CBE564 Bioprocess Engineering

Modelling of various fermentation and enzyme processes will be dealt with. Experimental approaches for the

assessment and improvement of oxygen transfer in bioreactors will be discussed. Topics relating to bioreactor

design, bioreactor monitoring, stability analysis, bioprocess economics will be also dealt with in a comprehensive

way.

CBE566 Principles of Human Tissue Engineering

Human tissue engineering has been considered as an ultimate means of repairing damaged body parts because of

natural aging, disease or accidents and congenital malfunctions. The textbook is 1300pages-long but the course will

focus on the basis of growth and differentiation, in vitro control of tissue development, in vitro synthesis of

tissues and organs, models of tissue engineering, biomaterials, transplantation, stem cells, gene therapy, applications

to breast, cardiovascular system, gastrointestinal, hematopoietic system, kidney, musculoskeletal, respiratory and skin

system.

CBE567 Metabolic Engineering

This course will cover topics related to how to analyse the metabolic pathways qualitatively and quantitatively,

how to use molecular biological and related techniques for engineering metabolic pathways, and how to design

strategies for the metabolic engineering of the organisms for the production of various bioproducts including

primary and secondary metabolites and proteins.

CBE568 Nanobiotechnology for Biochemical Engineers

This course deals with principles and key technologies of nanobiotechnology including DNA chip, protein chip,

and Lab-on-a-Chip. The scope of this course also includes various nanostructure-based strategies for biotechnology.

CBE569 DNA Biotechnology

This course is focused on diverse DNA applications for most recently developed sequencing, SNP detection, gene

expression, and new therapeutic discovery by fusion of bioorganic chemistry, nanotechnology, advanced genomic

analytical technology.

CBE571 Energy Engineering

To study on the general energy engineering principles, the current status of alternative energy development and the

overall coal energy utilization (pyrolysis, combustion, gasification, liquefaction) processes in this course.

CBE572 Inorganic Materials Processing

This course deals with process-property relationship while the main focus of conventional materials science and

engineering is to understand structure-property relationship. Chemical synthesis of powder, fiber and monolith

form of inorganic materials are discussed. Especially, gas and liquid phase chemical processes are explained.

CBE573 Fuel Cell Processes and Materials

Unit process analysis and materials design for fuel cell core technology will be discussed. State-of art fuel cell

unit process and computer simulation will be understood. Optimal design of MEA preparation, cathode and anode

materials, electrolytes, stack, bipolar plate, and diffusion layer will be introduced. Recent trends of primary fuel

cell technology will be included.

CBE581 Micro-Chemical and Biomolecular Systems

The microfabrication principles for micro chemical and biomolecular systems composed of microfluidic reactors,

lab-on-chip and nanometer and micron scale devices are dissussed as well as the application examples.

CBE611 Theory of Catalysis

Geometrical theory, electronic theory, semiconductor theory, which are classic theories of catalysis phenomena are

introduced. Theoretical considerations of catalysis phenomena will be given applying molecular orbital theory now
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in progress. The correlation of catalytic properties such as activity and selectivity with the performance of catalyst

is discussed. The instrumental methods to analyze the reaction intermediate and structure of catalyst are

intermediate and structure of catalyst are introduced. This course also covers the theoretical interpretation of both

homogeneous catalyst and of the heterogeneous catalyst.

CBE612 Design of Catalysis

The procedures of catalyst selection for specific chemical reactions include theoretical utilization of potential

information and experimental evaluation. Design parameters for both homogeneous and heterogeneous catalysis are

to be discussed. The concept of catalyst design, activity patterns of active components, selection of secondary

components and supports, catalyst preparation and experimental testing are to be discussed. Some examples of

catalyst design are to be introduced for important chemical reactions.

CBE613 Photocatalytic Reaction Engineering

This lecture discusses the basic principles of heterogeneous photocatalysis and applications of various types of

photo-reactions are described. Problems related to the modeling and design of photocatalytic reactors are covered.

Special focus will be made on the application of photocatalytic reaction for sustainable energy production and

environmental clean-up by using photon.

CBE621 Phase Equilibria and Physical Properties

The phase equilibria is broadly introduced for extending the insights of molecular thermodynamics towards useful

applications in chemical engineering. Students are expected to gain some experience in phase-equilibria while

working their projects. The scope and type of the projects will be discussed in class.

CBE622 Mixing Technology in Chemical Engineering

To understand fluid mixing phenomena in homogeneous and non-homogeneous systems. To study power

consumption for mixing of various fluids and to understand heat and mass transfer characteristics in various

mixing processes. With the studied knowledge, the mixing systems will be designed.

CBE631 Microfluidics

As microfluidics plays an important role in biotechnology and nanotechnology, the goals of this course can be set

as; firstly, understanding of physical phenomena in fluid flow of microfluidics, and secondly, obtaining the insight

for the analysis, optimization or design of microfluidic system based on fundamental understanding. Also, various

fabrication technology for microfluidic systems and applications of microfluidic system in engineering and science

will be introduced.

CBE632 Colloids and Surface Chemistry

The aim of this course is to establish the fundamental concepts on the colloid and biocolloid for industrial and

pharmaceutical applications. Following introduction to interfacial engineering, this course is designed to understand

in depth and art-of-state knowledge of electrical phenomena, surface modification and adhesion, stabilization of

emulsion, foam, and particle dispersion , microcapsules and their industrial applications. Special attentions are paid

to pharmaceutical and biomedical applications throughout the topics including sophisticated drug delivery systems.

CBE641 Advanced Process Design

Hierarchical decision making for process synthesis and systematic procedures for process improvement are studied.

Computer aided synthesis of optimized chemical process is also covered.

CBE651 Multicomponent Polymer Materials

The synthesis, morphology, properties and application of the multi-component polymer materials are studied. Block

and graft copolymer, polymer alloy and interpenetrating polymer networks (IPN) are studied as the

multi-component polymer materials.

CBE652 Polymer Characterization

Theories and experimental method for the characterization of polymer materials are studied. Theories on molecular

conformation, osmometry, X-ray, light scattering, rheometry, gel permeation chromatography are also studied.

CBE653 Mechanical Properties of Polymers

The equations to describe the elasticity and viscoelasticity of polymer solid are derived by using the continuum
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and statistical theories. They are applied to the analyses of isotropic and anisotropic polymers. The theories are

compared with the experimental results of polymers with linear and nonlinear viscoelasticities. The yield and

fracture behaviors of polymers are also studied.

CBE661 Cell Culture Engineering

This course is designed to provide graduate students with various techniques necessary for working animal plant

cell cultures and their application for producing high-valued biochemicals. Special topics include: taxol production

by plant cell culture, antibody production by high density cell culture, cell culture bioreactors and downstream

processing.

CBE662 Bioseparation Processes Engineering

This course will cover theories and practices of separating rather fragile bioproducts. Primary separation processes

including cell harvest, cell disruption and removal of insolubles will be covered as centrifugation, filtration,

sonication, bead milling, french pressing and other methods are discussed. Major separation processes including

chromatography, adsorption, extraction, electrophoresis and ultrafiltration will be covered in relation to bioproducts

of interest. Integrated bioseparation process development will also be discussed.

CBE664 Process for Recombinant Microorganisms

This course will cover topics related to the production of various bioproducts ranging from primary to secondary

metabolites as well as recombinant proteins by employing genetically engineered microorganisms. Brief introduction

to molecular biology, microbiology and biochemistry will be given before covering gene cloning and strain

development. Biochemical engineering strategies of employing recombinant microorganisms will also be covered.

CBE672 Air Pollution Control

Chemical reactions in atmosphere, origin, measurement techniques of air pollutants, fluid dynamics of particles and

designing of air pollution control equipments will be covered in this course.

CBE673 Water Pollution Control

Wastewater treatment by physico-chemical and biological methods are discussed. Also taught in the lecture are

technologies involved in degradation of recalcitrants, removal of nitrogen and phosphorous, small packaged system

for treatment of sewage and wastewater treatment, and sludge treatment and disposal. Students are expected to

present a term paper on the recent development on different technologies.

CBE680 Membrane Technology

Membrane technology starts with introducing the competitiveness of membrane separation with other separation

processes. Membrane materials, processing and characterization; transport in membranes, concept of concentration

polarization and fouling, modules are covered. Special topics include desalination by reverse osmosis, ethanol

purification using pervaporation, microfiltration in wastewater treatment, fuel cell and electrodialysis.

CBE682 Organic Nano-Structured Materials

This lecture includes: non-crystal, crystals, liquid crystals, imperfections in ordered media, and finally

nano-structure. Because the properties of nanomaterials are structure-sensitive, numerous associations in this class

will be made to establish structure-property relations for advanced organic materials using very useful experimental

techniques, in particular, diffraction and microscopy. Applications to IT and BT devices using nanostrctured

materials are also discussed.

CBE711 Advanced Reaction Engineering

Adsorption dynamics, surface reaction, interaction between diffusion and reaction inside the catalyst particle, and

catalyst deactivation will be discussed. Modelling concept for heterogeneous catalyst systems is to be analyzed in

depth by accommodating the heat and mass transfer and the parametric sensitivity.

CBE712 Surface Phenomena

The fundamental principles and the application of surface science are lectured to understand the phenomena at the

level of molecules of the surface of catalyst, polymer and inorganic materials. The most widely used surface

science instruments such as XPS, AUGER, ISS, UPS, SIMS, LEED, ELLS, SEXAFS, RHEED, work function

measurement, TDS will be discussed to understand the principles, operating components and the application to the

real samples.
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CBE731 Polymer Fluid Dynamics

Molecular approaches for the understanding of flows in the polymeric systems are the main issues here and

rheo-optical experiments are also dealt to study the relationship between microstructure and properties of these

system.

CBE741 Advanced Process Control Ⅱ

This course gives introduction to the state of the art in process control area.

CBE751 Advanced Rheology of Polymer

Probability theories for the Rouse motion, hydrodynamic interaction and conformation of polymer are introduced to

derive the diffusion equations and constitutive equation. The constitutive equations derived using phase-space and

reptation theories are used to calculate the rheological properties of flexible and liquid crystalline polymers in

dilute, concentrated or melt state.

CBE761 Bioprocess Analysis and Control

Topics relating to bioprocess monitoring and control are to be dealt with. Biosensor systems for the on-line

monitoring of bioreactors will be introduced. Various techniques for the indirect estimation of nonmeasurable

quantities will be also discussed. Algorithms for the optimization of batch and fed-batch cultures will be

introduced. Stability analysis and control of continuous bioreactors will be discussed.

CBE771 Electrochemical Engineering

Basic principles of electrochemistry are to be explained. The interactions between the electric current distribution

and heat/mass transfer are to be analyzed, and their effects on electrochemical reactions are to be discussed.

CBE773 Recent Topics in Chemical & Biomolecular Engineering

This course offers opportunities to understand new theory and applications of chemical and biomolecular

engineering. Details of the topics are announced at the beginning of the semester.

CBE811 Special Topics in Chemical Reaction Engineering

Application of reaction engineering principle ranges from environmental cleaning to semiconductor processing. New

area of application of reaction engineering principle is introduced. Details of lecture topics are announced at the

beginning of the semester.

CBE821 Special Topics in Chemical Engineering Thermodynamics

Chemical engineering thermodynamics is now in a state of transition. Classical thermodynamics is becoming

increasingly replaced by new tools from applied statistical thermodynamics and molecular simulation. Students are

expected to gain some experience in the newly appeared thermodynamics needed to energy and environmental

systems while working their projects. The scope and type of the projects will be discussed in class.

CBE831 Special Topics in Transport Phenomena

Selected topics of current transport phenomena will be studied in depth. Examples are transport phenomena in

fluid flow in porous medium, stability of fluid flow, heat and mass transfer in turbulent flow, Taylor dispersion in

chromatography, crystallization and dissolution.

CBE832 Special Topics in Separation Processes

This course covers the designs, operations and equipments for the various separation processes such as column

process, chromatography, membrane separation and electrophoretic separation. In order to solve the problem related

with column operation, it includes the details about design, scaleup, startup, shutdown and operation

CBE841 Special Topics in Process Engineering

The course covers application of dynamic simulation, fault diagnosis, process safety, and artificial intelligence to

process industry. It also treats selected topics in process engineering such as novel technologies in process control.

CBE851 Special Topics in Polymer Engineering

This course deals with recent trends of the properties of polymers, such as solution properties, solid properties,

electrical properties, optical properties and mechanical properties. Recent topics on polymer characterization methods

are also discussed.
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CBE861 Special Topics in Biochemical Engineering

The the most recent trend and topic(s) in the area of biochemical engineering are to be introduced.

CBE871 Recent Topics in Chemical & Biomolecular EngineeringⅡ

This course offers opportunities to understand new theory and applications of chemical and biomolecular

engineering. Details of the topics are announced at the beginning of the semester.

CBE872 Recent Topics in Chemical & Biomolecular EngineeringⅢ

This course offers opportunities to understand new theory and applications of chemical and biomolecular

engineering. Details of the topics are announced at the beginning of the semester.

CBE960 Thesis〈Master Student〉

CBE966 Seminar〈Master Student〉

CBE980 Thesis〈Ph.D. Student〉

CBE986 Seminar〈Ph.D. Student〉
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1. Introduction

❐ Graduate Program

The graduate program is designed to equip students with knowledge and insights in various fields within the

materials science and engineering discipline, ranging from basic scientific problems to process, synthesis and

development. Topics including nano materials, bio-inspired materials, energy storage/conversion materials,

IT/display related materials, electronic/magnetic materials, structural materials are among the research interests of

laboratories in the Department. Students can, therefore, receive a broad education and apply it to the analysis,

development, selection and use of materials for many industrial products. The Department offers courses leading to

the degree of Master of Science, which normally involves two years of graduate work, and the degree of Doctor

of Philosophy. The Department accepts not only students with bachelor's degrees in materials science, but also

those with bachelor's degrees in physics, chemistry and other engineering fields.

❐ Undergraduate Program

The Department offers a comprehensive curriculum that emphasizes creative problem-solving and self-motivated

learning. Physics, chemistry and mathematics as well as other engineering courses are essential to the curriculum.

In addition, the main part of the curriculum is to teach the fundamentals and phenomena associated with various

material structures and properties. Based upon basic sciences, various lectures and laboratory courses are provided

to help students understand the relationships between nano/microstructure of materials and mechanical, physical and

chemical properties. The students are also encouraged to participate in research to experience intensive exposure to

a wide spectrum of intellectual pursuits through various programs such as URP.
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2. Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

　English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits

※ Students having a double major take 3 credits.



| 292 |  2009~2010 General Bulletin

D. Major Course : at least 42 credits

◦ Mandatory major course : 12 credits

◦ Elective major course : at least 30 credits

E. Elective Course

F. Research Course : at least 3 credits

◦ Students must take 3 credits for Research in Materials Science and Engineering(MS490)

◦ Credits from Seminar and Individual Study are counted as Research Course credits

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on

March 1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February

28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : at least 18 credits (at least 9 credits from both mandatory major courses and

elective major courses)

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

A. Graduation Credits : at least 33 credits

B. Mandatory General Course : 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 0 (none)

D. Elective Course : at least 18 credits

(should take more than 9 credits offered by the department)

E. Research Credits : at most 12 credits (including 2 credits in Seminar)

❑ Doctoral Program

A. Graduation Credits : at least 60 credits

B. Mandatory General Course : 3 credits and 1AU

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 0 (none)

D. Elective Course : at least 27 credits

(should take more than 12 credits offered by the department)

E. Research Credits : at least 30 credits( including 2 credits in Seminar)
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※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).

❑ Measures for Change

A. Undergraduate Courses

Students who entered in 2008 or later should fulfill current degree requirements. Students who entered in

2007 or earlier should fulfill previous degree requirements.

B. Master's and Doctoral Program

1. The new course requirements except for elective courses are applicable to all of the current students,

starting on Feb. 1, 2009.

2. Regarding the elective courses, students who entered in 2009 or later should take more than 9/12 credits

(master's program/doctoral program) offered by the department among at least total 18/27 credits (master's

program/doctoral program).

3. Regarding the elective courses, students who entered before 2009 should take at least 18/27 credits

(master's program/doctoral program) with no restrictions on the offering department.
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3. Curr iculum

❐ Undergraduate Program

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Basic Course MS211
Introduction to Materials Science and
Engineering

3:0:3(3) Spring, Fall

Major
(Mandatory)

MS212 Thermodynamics of Materials 3:0:3(3) Spring

MS311
Phase Transformation and Microstructural
Evolution

3:0:3(3) Spring

MS321 Advanced Materials LabⅠ 1:6:3(6) Spring

MS322 Advanced Materials Lab Ⅱ 1:6:3(6) Fall

Major
(Elective)

MS213 Crystallography and Diffraction 2:3:3(3) Fall

MS214
Thermochemical Process in Materials Science
and Engineering

3:0:3(3) Fall

MS215 Mechanical Behavior of Materials 3:0:3(3) Fall

MS216
Introduction to Electrical and Magnetic
Properties of Materials

3:0:3(3) Spring

MS310 Introduction to Quantum Chemistry 3:0:3(3) Spring

MS331 Nanomaterials Science & Technology 3:0:3(3) Spring

MS340 Polymer Materials 3:0:3(3) Fall

MS354 Corrosion and Oxidation of Metals 3:0:3(3) Fall

MS360 Mechanics of Materials 3:0:3(3) Fall

MS371 Structure and Properties of Engineering Alloys 3:0:3(3) Spring

MS381 Introduction to Solid State Physics 3:0:3(3) Fall

MS412 Material Design and Manufacturing Process 2:3:3(5) Spring

MS415 Introduction to Semiconductor Devices 3:0:3(2) Spring

MS421 Introduction to Ceramics 3:0:3(3) Spring

MS424
Understanding of Electronic Systems for
Materials Engineers

3:0:3(3) Fall

MS425 Introduction to Biomaterials 3:0:3(3) Spring

MS481 Semiconductor Processing 3:0:3(2) Fall

MS482
Special Topics in Materials Science and
Engineering

3:0:3(3)
Spring,

Fall

MS490 Research in Materials Science and Engineering 0:6:3(3)

MS495 Individual Study 0:6:1(3)

MS496 Seminar 1:0:1(3)

* 400-level courses are open to graduate students.
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❐ Graduate Program

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Mandatory
General
Course

Mand-
atory

CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring․Fall

Choose 1

CC500 Scientific Writing 3:0:3 Spring․Fall

CC510 Introduction to Computer Application 2:3:3 Spring․Fall

CC511 Probability and Statistics 2:3:3 Spring․Fall

CC512 Introduction to Materials and Engineering 3:0:3 Spring․Fall

CC513 Engineering Economy and Cost Analysis 3:0:3 Fall

CC522 Introduction to Instruments 2:3:3 Fall

CC530 Entrepreneurship and Business Strategies 3:0:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3 Spring․Fall

CC532 Collaborative System Design and Engineering 4:0:4 Spring

Major MS511 Thermodynamics and Phase Equilibria 3:0:3(3) Spring

(Elective) MS513 Structure and Defects in Solids 3:0:3(3) Spring

MS514 Mechanical Behavior of Solids 3:0:3(3) Fall

MS521
Statistical Thermodynamics in Materials
System

3:0:3(3) Spring

MS523 Electron Microscopy and Experiment 2:3:3(3) Spring

MS524 Phase Equilibria and Phase Diagrams 3:0:3(3) Fall

MS536 Thin Film Processing 3:0:3(2) Spring

MS541 Diffusion in Solid 3:0:3(3) Fall

MS542 Nanoscale Surface Analysis 2:3:3(3) Fall

MS543 Introduction to Dislocations 3:0:3(3) Spring

MS544 Engineering of Soft Materials 3:0:3(3) Fall

MS545 Applied Biomaterials 3:0:3(3) Fall

MS572 Composite Materials 3:0:3(3) Fall

MS575 Non-Crystalline Materials 3:0:3(3) Fall

MS590
Computational Modeling and Simulation of
Nano Materials and Processing

3:0:3(3) Fall

MS612 Phase Transformation in Solids 3:0:3(3) Fall

MS613 Solid State Physics 3:0:3(3) Fall

MS615 Structure and Properties of Interfaces 3:0:3(3)
Spring,

Fall

MS617
Electrochemistry of Solids for Materials
Scientist

2:3:3(3) Fall

MS619 Electronic Ceramics Materials 3:0:3(2) Fall

MS620 Optical Materials 3:0:3(3) Spring

MS621 Dielectric Materials 3:0:3(3) Spring

MS624 Optical Waves and Periodic Media 3:0:3(3) Fall

MS631 Alloy Design and Applications 3:0:3(3) Fall

MS632 Creep and Superplasticity 3:0:3(3) Spring

MS633 Solid State Chemical Sensors 3:0:3(3) Fall

MS634 Crystal Physics 3:0:3(3) Spring

※ 500-level courses are open to undergraduate students.
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Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Major
(Elective)

MS635 Semiconductor Integrated Process Design 3:0:3(2) Fall

MS642 Electronic Packaging Technology 3:0:3(2) Spring

MS643 Sintering Process and Theory 3:0:3(3) Spring

MS644 Advanced Polymeric Materials 3:0:3(3) Fall

MS653
Microstructural Analysis in Materials
Science

2:3:3(3) Spring

MS654 Surface Science 3:0:3(2) Spring

MS656
Corrosion & Mechanochemical Reactions on
Surfaces

2:3:3(3) Fall

MS657
Environmental Effects on the Degradation of
Materials

3:0:3(3) Spring

MS660 Fracture Mechanics 3:0:3(3) Spring

MS661 Fatigue Phenomena in Metals 3:0:3(3) Fall

MS662 Mechanical Properties of Thin Films 3:0:3(3) Spring

MS670 Sol-Gel Nano Materials and Process 3:0:3(3) Fall

MS671 First-principles Modeling of Materials 3:0:3(3)
Spring,

Fall

MS672 Special Topics on Nano Material Technology 3:0:3(3)
Spring,

Fall

MS684 Principles of Semiconductor Devices 3:0:3(3) Spring

MS685
Physics of Magnetism and Magnetic
Materials

3:0:3(2) Fall

MS686 Photovoltaic Materials 3:0:3(3) Spring

MS696 Special Topics in Advanced Materials I 3:0:3(3)
Spring,

Fall

MS697 Special Topics in Advanced Materials II 3:0:3(3)
Spring,

Fall

MS698 Special Topics in Advanced Materials III 3:0:3(3)
Spring,

Fall

Research

MS960
Research in Materials Science and
Engineering (Master)

MS966 Seminar (Master) 1:0:1(3)

MS980
Research in Materials Science and
Engineering (Doctorate)

MS986 Seminar (Doctorate) 1:0:1(3)

※ 500-level courses are open to undergraduate students.
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4. Descr iptions of Courses

MS211 Introduction to Materials Science and Engineering

This course covers atomic bonding, crystal structures, crystal defects, diffusion, phase diagrams and microstructures,

mechanical and electromagnetic properties of metals, ceramics, semiconductors and polymers.

MS212 Thermodynamics of Materials

This course introduces the essential features of zeroth, first, second, and third laws of thermodynamics and their

application to materials, statistical interpretation of entropy, and experimental techniques used to measure

thermodynamic functions. Furthermore, this course deals with surface phenomena and considers their application not

only to hydrostatic system, but also to magnetic, dielectric, piezoelectric and mechanical systems.

MS311 Phase Transformation and Microstructural Evolution

The objective of this course is to provide juniors in MS&E with the concepts and models which are required to

understand the formation and evolution of microstructures in both the crystalline solids and thin films. The topics

include: thermodynamics of solid solutions, phase equlibria, diffusion equations and solution, interdiffusion, surface

diffusion, surface energies and thin film formation, interface structures and energies, interface energies and

equilibrium shapes, grain growth and recrystallization, solidification and crystal growth; homogeneous and

inhomogeneous nucleation in solids, growth and overall transformations kinetics, spinodal decomposition and

coarsening, massive transformations, ordering transformations, martensitic transformations, transformation kinetics in

thin films, surface kinetics processes, grain formation and evolution, thin film stresses, epitaxial growth, solid phase

amorphization and crystallization, and thin film reactions.

MS321 Advanced Materials Lab I

This course is organized to give the basic theories and concepts through the introductory experiments about the

phase diagrams and material characteristics. Tensile test for mechanical properties, electrical transport phenomena

for electrical properties are included. Safety, technical writing, experimental design and error analysis are also

introduced.

MS322 Advanced Materials Lab II

This course introduces how to tailor the properties and performance of materials by modifications in compositions

and microstructures through synthesis and processing. Also, general microfabrication technologies, in which

photo-lithography, diffusion of dopant, Si oxidation, and thin film deposition are included, are introduced on the

basis of term projects.

MS213 Crystallography and Diffraction

This course deals with chemical bonds, atomic packing as a consequence of bond type, crystal structures by

atomic packing, lattice and symmetry in crystals, reciprocal lattice and Ewald sphere. Principles and applications of

optical, X-ray, and electron diffraction to crystal structure characterization, laboratory for basic techniques of

optical, X-ray, and electron diffraction are covered.

MS214 Thermochemical Process in Materials Science and Engineering

This subject aims to establish an in-depth understanding of the chemical phenomena occurring at the materials

exposed to the high temperature, which provides a capability to design a new materials and an optimum high

temperature material-process. Especially, the knowledge obtained in this course can help to predict the equilibrium

phase and composition of materials at a given state. The course involves the thermodynamic behaviors of

condensed phase, gas-solid reactions and liquid-solid electrochemical reactions.

MS215 Mechanical Behavior of Materials

This course introduces to sophomores the concept of dislocations and to understand the role of dislocations on

mechanical properties of materials. Topics include: application of principles of linear elastic fracture mechanics to

brittle fracture and to fatigue crack propagation and reviews elasticity theory, elements of plasticity, and

strengthening mechanisms.

MS216 Introduction to Electrical and Magnetic Properties of Materials

This course covers the basic principles of electrical and magnetic properties of solid materials based on band
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model and defect model. Electrical conductivities, dielectric properties and magnetic properties are illustrated. The

selection of ceramics for electronic device applications and a basic process of electro-ceramics are described.

MS310 Introduction to Quantum Chemistry

Understanding quantum chemistry is a necessity for materials scientists. This course covers wave-particle duality,

the Schroedinger equation, the hydrogen model, molecular orbitals, symmetry of molecules, spectroscopy, and basic

principle of solid formation.

MS331 Nanomaterials Science & Technology

This course covers the techniques for patterning materials at the nanometer length scale. Topics include:

nanostructure, self-assembly, nanoimprint lithography, scanning probe lithography, organic semiconductors,

nanopatterning, atomic layer deposition, nanoelectronics, colloidal crystals, mesostructures, circuits and programmable

assembling DNA.

MS340 Polymer Materials

The course is to collect and organize understanding of the relationships between structure, properties and

applications of polymer materials. The major polymer properties such as processability, mechanical, thermal,

electrical, optical, acoustic, chemical and surface properties will be discussed from various aspects of polymer

structures.

MS354 Corrosion and Oxidation of Metals

This course is designed to provide undergraduate students in materials science and engineering an introduction to

degradation of metals and alloys at both low and high temperatures. The fundamentals of electrochemistry and

electrode kinetics pertinent to metallic corrosion, corrosion control, gas-metal reactions, and mechanisms and

kinetics of oxidation are presented. Topics include: Introduction to corrosion and oxidation, review on

electrochemistry, pourbaix diagrams, corrosion kinetics, mixed potential theory, passivity, predicting corrosion

behavior, corrosion rate measurements, galvanic corrosion, localized corrosion, stress, corrosion, hydrogen damages,

corrosion prevention, mechanisms and kinetics of oxidation, alloy oxidation, other metal gas reactions.

Prerequisites : MS214 and MS215

MS360 Mechanics Materials

Basic topics of mechanics of materials are covered including: concept of stress and strain, axial loading, torsion,

bending and shear. Stress and strain transformation, bending of beam and shaft, combined loading will be

included. Some of current development in mechanics of materials are also discussed.

MS371 Structure and Properties of Engineering Alloys

This course presents the relationship between phase transformations, microstructures and the mechanical properties

of metals and alloys. Applications to alloy design, processing, and heat-treatment are included. A consideration is

made of mostly mechanical properties, structural stability, grain size, interstitial and subsitutional solutes,

precipitates and second-phase particles.

MS381 Introduction to Solid State Physics

This course teaches all the physical phenomena in solids from the point of wave concepts. It covers the lattice

vibrations, electromagnetic waves, and electron waves. The importance interaction between those waves are

emphasized. The wave theories are applied to explain the solid-state phenomena such as specific heat, thermal

conduction, electron transport and scattering, light scattering, light transmission and reflection, and ionic

polarization.

MS412 Material Design and Manufacturing Process

This subject is intended to provide senior engineering students, who are interested in the materials science and

engineering, with a general and practical understanding of the materials design and manufacturing process. This

course deals with the topics of decision making, optimization, availability, planning, statistical approach, reliability

and quality control. To understand these topics, the students are asked to practice design and manufacturing a

specific system. Also, since computers are becoming very important in the design field, the role of computers in

materials design will be introduced.
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MS415 Introduction to Semiconductor Devices

Concerning present and projected needs, this course provides a strong intuitive and analytical foundation for

dealing with solid state devices. Emphasis is placed on developing a fundamental understanding of the internal

working of the most basic solid state device structures, such as silicon based, metal-semiconductor contact, PN

junction, MOS capacitor, bipolar transistor, and MOSFET.

MS421 Introduction to Ceramics

This course covers broad area of physical properties of ceramics. Topics include: crystals and crystal structure of

solids, defects, interfaces, material transport, phase equilibria, sintering, thermal, mechanical, optical, and electrical

properties of ceramics.

MS424 Understanding of Electronic Systems for Materials Engineers

The goal of this course is to provide a basic understanding of electronic systems for Materials Engineers who will

work in the areas of Electronic Materials. It covers the MOS memories circuits, display systems, microwave

components and devices, electronic packaging and their fabrication process issues.

MS425 Introduction to Biomaterials

The objective of this course is to provide basic concepts in biochemistry, structures and properties of key

biological polymers, and interactions between biomolecules with environments. This course will also introduce

properties and characterization methods for various biomaterials.

MS481 Semiconductor Processing

Basic VLSI processing technologies such as crystal growth, doping, ion implantation, thin film deposition,

lithography, etching, and interconnection and also electronic packaging technologies will be studied.

MS482 Special Topics in Materials Science and Engineering

This course is primarily designed to cover contemporary and advanced topics in materials science and engineering

and introduces undergraduates to related novel theories and applications.

MS490 Research in Materials Science and Engineering

This course is an individual research in consultation with the thesis advisor for the B.S. thesis.

MS495 Individual Study

This course is an extended participation in work of a research group. This course includes independent study of

literature and direct involvement in group's research.

MS496 Seminar

This course is composed of weekly seminars for undergraduate students interested in materials science and

engineering. Students present seminars on current topics in materials research with discussion and critic from

seminar participants.

MS511 Thermodynamics and Phase Equilibria

Topics include: thermodynamic variables, the first, second and third law of thermodynamics, chemical potential,

fugacity and activity, thermodynamic stability and critical phenomena, solution-vapor, crystal equilibrium,

classification of defects in crystals, defects in metals, elemental semiconductors, defects in nearly stoichiometric,

nonstoichiometric compounds, metal hydrides, amorphous, diamonds.

MS513 Structure and Defects in Solids

This course covers crystallography, point defects, line defects, surface defects, and three dimensional defects.

MS514 Mechanical Behavior of Solids

This course is designed to introduce the fundamental phenomena and theories on the mechanical behavior of

materials, and to understand the relationships between mechanical properties and microstructure of materials. Main

topics include theories of elasticity and plasticity, dislocation theories, deformation mechanisms, strengthening

mechanisms, fracture, fatigue, creep, high temperature deformation, and superplasticity.
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MS521 Statistical Thermodynamics in Materials System

In this course, thermodynamical concepts are considered in statistical point of view. This course investigates how

magnetic spins, dielectric polarizations, atoms contribute to total free energy and how ideal solid was described by

heat capacity, Bose-Einstein condensation.

MS523 Electron Microscopy and Experiment

This course covers topics such as electron guns, electron lenses, optics, reciprocal lattice / Ewald sphere

construction, structures factor, kinematical, dynamical, indexing, stereographic analysis, inelastic scattering and

Kikuchi electron diffraction, origins of contrast, perfect crystals, imperfect crystals, artifacts, amplitude vs phase

contrast, identification of defects.

MS524 Phase Equilibria and Phase Diagrams

This course covers the Thermodynamics and Phase Stability Relation between Phase Diagrams and Equilibria

Interpretation and Analysis Practical Applications.

MS536 Thin Film Processing

This course is planned to give graduate students in Materials Science and Engineering an understanding of the

process and analysis technologies of thin films

MS541 Diffusion in Solid

This course deals with an introduction of diffusional theories and their applications which appear in the design and

the manufacturing of the materials-related devices. In the part of theoretical treatment, basic differential equations

are explained for the solution of various kinds of diffusion problems. In addition, the diffusion phenomena are

treated from micro-scale of atomic movement to the macro-scale of thermodynamic treatment. As applications,

various examples occuring at metals, ceramics and semiconductors are also introduced

MS542 Nanoscale Surface Analysis

This course provides the fundamental principles of Scanning Probe Microscope (SPM) which has become a

powerful technique on the science of nanoscale materials through the lecture and experimental. The applications of

SPM to the nanoscale surface analysis will be also introduced.

MS543 Introduction to Dislocations

This course is designed to understand the fundamental relationships between line defects and properties of

crystalline materials and introduces the structure and properties of various types of dislocations, and discusses the

phenomena and theories on interactions between dislocations and other defects. Main topics include: description

and movement of dislocations, stress and strain fields of dislocation, reaction and multiplication of dislocations,

dislocation arrays and crystal boundaries, interactions between defects, etc.

MS544 Engineering of Soft Materials

In this course, the basic concepts for soft condensed matter, which includes polymers, colloidal dispersion,

amphiphiles and liquid crystal, are presented with the particular emphasis on their structure formation and the

corresponding physical properties.

MS545 Applied Biomaterials

This course will teach recent progresses in the application of biomaterials. Major topics to be covered in this

course will include bioceramic materials, materials for biosensors/chips, biomedical materials, self-assembled

biomaterials, bionanomaterials, biomimetic materials, signal-responsive biomaterials.

MS572 Composite Materials

This course introduces the fundamental descriptions and theories on the fabrication processes, properties,

characterization and applications of metal matrix composites (MMC), ceramic matrix composites (CMC) and

polymer matrix composites (PMC). Main topics include: fabrication processes and properties of reinforcements

(particles, whiskers & fibers), structure and properties of matrix materials, bonding and interfacial reactions between

reinforcements and matrices, micro-mechanical and macro-mechanical behavior of composite materials, fabrication

processes, design, properties and applications of composite materials.
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MS575 Non-Crystalline Materials

Thermodynamics and kinetics of glass transition and glass formation are studied in relation to amorphous structure

in order to understand non-crystalline materials. Physical and chemical properties of non-crystalline materials for

technological applications are introduced. Especially, photonic applications of non-crystalline materials are

emphasized.

MS590 Computational Modeling and Simulation of Nano Materials and Processing

In this course, students use quantum computational simulation tools to understand and design nanoscale materials

and processing. Topics include Nanostructures, Surface Reconstruction, Carbon Nanotubes, STM Initiated

Self-Directed Growth of Nanowire, Atomic Layer Deposition, Hydrogen Storage, Single Electron / Molecular

Structures and Properties, Nanocrystal Growth in Melt.

MS612 Phase Transformation in Solids

The objective of the course is to provide graduate students in ES & E the fundamental concepts and models

which are required to understand the phase transformation in crystalline solids. Topics include Nucleation, Growth,

Coarsening, Spinodal decomposition, Recrystallization, Precipitation, Eutectoid Decomposition, Discontinuous

Precipitation, Massive Transformation, Ordering Transformation, and Martensitic Transformation.

MS613 Solid State Physics

This course is designed for beginning graduate students of materials science and engineering. It will cover crystal

structure, lattice vibration, the theory of electron gas, the quantum electron theory and the concept of band theory.

MS615 Structure and Properties of Interfaces

This course covers the thermodynamics and structure of interfaces in solids and related phenomena. Topics

include: Interfacial segregation, equilibrium and growth shapes of crystals, strain effect on crystal shape,

thermodynamic definition of interface, structure of interfaces, kinetics and mechanism of interface migration,

coherency strain in thin films, Interface instability and dendritic growth, Normal and abnormal grain growth,

Precipitation at grain bounderies, theories of recrystallization, chemically induced grain boundary migration, and

discontinuous precipitation.

MS617 Electrochemistry of Solids for Materials Scientist

The objective of this course is for students to acquire a fundamental and practical understanding of the

electrochemical equilibria and reactions in and on solids involving point defects in terms of the electrochemical

potential. Topics include phase equilibria between electrons and ions, transport of electrons and ions as

fundamentals; contact phenomena, topochemical reactions, transport through solid galvanic cell as applications;

current research activities concerned. This course deals with the subjects from both microscopic and macroscopic

viewpoints. Topics also include: basic concepts of the electrochemical system, defect structure of solids (metals,

semiconducting materials), examples for the defect structure of solids, thermodynamic quantities of quasi-free

electrons and defect electrons in semiconducting materials, Galvani and Volta potentials, Example for the defect

structure of electrons and defect electrons, diffusion / migration of ions and electrons, application of solid Galvanic

cell, and electrochemical solid state reaction.

MS619 Electronic Ceramics Materials

In this course, topics such as dipole moment, polarization mechanism, dielectric properties, breakdown mechanism,

dielectric loss, ferroelectric properties, electronic components, piezoelectric properties, crystal elastic properties,

thermodynamics of piezoceramics, and piezoelectric components will be illustrated.

MS620 Optical Materials

This course deals with physical and chemical properties of the materials used for optical devices and consists of

three parts. The first part consists of nature of electromagnetic waves, light propagation, refraction, reflection,

reflection, scattering and absorption, and color generation in materials. The second part consists of light course,

modulation, and detection (including human eyes) of light. Third part consists of electro-optical phenomena and

optical integrated circuits.

MS621 Dielectric Materials

The following topics will be discussed in this course: dipole moment, polarization phenomena, dielectric loss,
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thermal characteristics of dielectric, classification of dielectrics, ferro-electric polar materials, non-polar materials,

microstructural effects of dielectric characteristics, fabrication process and application of dielectric materials.

MS624 Optical Waves and Periodic Media

This course includes (1) lectures on the fundamental behavior of EM waves in periodic media, (2) introductory

lectures on new class of optical materials. Students will understand firmly how the developments of nano-science

and technology affect the emerging new optical materials.

MS631 Alloy Design and Applications

This course aims to give graduate students the basic principles of metallurgy, the mechanical behaviors of

materials and the ability to use them in developing new alloy. Topics include: engineering materials, deformation

and strengthening mechanical, gas turbine design and materials, NI-base superalloys, advanced high temperature

alloys, fast fracture, toughness, and fatigue, high strength-high toughness alloys, composite materials, shape memory

alloys, electronic and magnetic alloys, and tests.

MS632 Creep and Superplasticity

This course describes the concepts of reaction theory and kinetics of plastic deformation, creep deformation

mechanisms, the dependence of creep on temperature and stress, motion of dislocations for creep, introduction of

the most recent creep theories and various mechanisms for superplastic deformation.

Topics include: reaction kinetics of plastic deformation, the rate theory of plastic deformation, the theory of

dislocation mobility, time dependent plastic deformation, temperature, dependence of creep stress, and dependence

of creep effects on metallurgical factors on creep cyclic creep superplasticity.

MS633 Solid State Chemical Sensors

This course is designed for the understanding of the surface physics of electronic materials and defect interaction

with environments. Thus in the first part, device physics of the MOS is briefly introduced with an emphasis on

surface phenomena. Here, students learn to understand the concepts of surface energy level, surface energy

diagram, and defect level, etc. In the second parts, absorption and desorption theory of gases on electronically

active solids are explained in terms of thermodynamics, and atom physics. Here, various examples are introduced,

which are chosen from Journal of Sensors and Actuators and Journal of Electrochemistry. Finally, defect

chemistry of ceramic solids is introduced with Kroger-Vink notation and diagram. Here the effects of

environmental gases on conductivity and capacity, etc, are discussed.

MS634 Crystal Physics

The physical properties in relation to crystal structure are investigated. Especially the macroscopic properties, such

as heat capacity, electric dipole moment, dielectric constant, stress and strain piezoelectric constant, elastic constant

are investigated as tensor properties. Additionally, the time reversal symmetry in magnetism is presented in detail.

MS635 Semiconductor Integrated Process Design

Since unit processes for VLSI manufacturing are related to each others, it is necessary that semiconductor

engineers have a deep understanding about issues between the VLSI process integration and device operation.

This course provides basic science underlying unit process steps, particular engineering in achieving required device

performances, and the tradeoffs in optimizing device performance and enabling manufacturing. It assumes that the

student has already acquired an introductory understanding of the semiconductor device physics.

MS642 Electronic Packaging Technology

This course covers electronic packaging technologies such as electronic design, thermal consideration, mechanical

design, reliability and failure mechanism, chip interconnection, chip packaging, printed board technology, soldering,

ceramic packaging, and multi chip packaging.

MS643 Sintering Process and Theory

This course covers not only the problems of sintering process and theory but their related topics. The main

contents are: (1) driving force for sintering, (2) polycrystalline microstructures, (3) theories of grain growth and

densification, (4) effect of sintering variables on microstrucutre development, (5) sintering of muticomponent

systems, (6) non-conventional processes, and (7) case studies.
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MS644 Advanced Polymeric Materials

Various phase transition behaviors and structural changes of polymeric systems are presented with their relation to

the molecular structure and processing condition. The corresponding material properties are interpreted in terms of

the underlying physics.

MS653 Microstructural Analysis in Materials Science

In this course, the following topics are studied: reciprocal lattice and diffraction conditions, diffraction phenomena

and Fourier method, high resolution images, dynamical diffraction theory, defect analysis, analysis of diffraction

pattern, convergent beam electron diffraction pattern and 3-D crystallographic information, and optics of

transmission electron microscope and its resolution.

MS654 Surface Science

This course treats physical and chemical properties of surfaces and interfaces of material and interactions of

electrons and photons with material surfaces, and describes modern scientific tools to obtain information about

composition, structure and chemistry of surfaces on a microscale, such as, AES, XPS, FTIR, LEED, RBS, SIMS,

EPMA, Raman spectroscopy, etc.

MS656 Corrosion & Mechanochemical Reactions on Surfaces

The course explores the theoretical basis of electrochemistry in the materials science and the reasons for the

corrosion and stress-corrosion cracking of materials. Topics include: thermodynamics and kinetics of electrode

(metal and semiconducting materials) process, chemistry of corrosion, physics of corrosion (mutual interactions

between electrochemical reaction, stress and structural lattics defects such as vacancies, dislocations, surfaces, grain

boundaries, inclusions and cracks, etc.); friction and corrosive wear processes; environmental effect of degradation;

recent research activities concerned. Laboratory work accompanies the lectures.

MS657 Environmental Effects on the Degradation of Materials

This course applies thermodynamics and kinetics of electrode reactions to environmental effects on failures of

metals and alloys. Specific topics comprising pitting, stress corrosion cracking, hydrogen embrittlement, corrosion

fatigue and corrosion prevention are discussed. Topics include: electrochemical aspects of corrosion, review on

electrochemistry, poubaix diagrams, electrode kinetics, corrosion kinetics, prediction of corrosion behavior using

mixed potential theory, passivity, localized corrosion, hydrogen damage, stress corrosion cracking, corrosion fatigue,

liquid metal embrittlement, corrosion control. Prerequisites: MS214 and MS215.

MS660 Fracture Mechanics

This course covers the two- and three-dimensional elastic fields around the crack developed from both a

conventional elastic and a dislocational approach. Topics include: Criteria for the crack initiation and growth for

elastic and elasto-plastic deformation conditions, fracture toughness theories and testing, fracture theories in terms

of materials characteristic properties, damage process in the various process zones, and mechanism of ductile

fracture. Prerequisite: Mechanical Behavior of Solids.

MS661 Fatigue Phenomena in Metals

The goal of this course is to cover the topics such as the monotonic and cyclic stress-strain response, various

mechanisms for fatigue crack initiation and propagation (metallurgical factors are emphasized), the characteristic

behavior of dislocations under cyclic loading for the formation of damage, high cycle and low cycle fatigue,

theories for the life predictions, and grain boundary cavitation for the fatigue failure at high temperature.

Prerequisite: Mechanical Behavior of Materials and Structure and Defects in Solids.

MS662 Mechanical Properties of Thin Films

Thin film coatings are widely used in industry to enhance electrical and magnetic properties, but their performance

depends heavily on the mechanical reliability of the film. This course focuses on the origin of thin film stress, its

measurements, and mechanical properties, and discusses adhesion problems in microelectronic packaging and plastic

flow in hetero-epitaxy and superlattices.

MS670 Sol-Gel Nano Materials and Process

In this course, fundamentals of sol-gel process and fabrication of ceramics and glasses by sol-gel process are

studied. Also, synthesis and application of nano materials such as nano composites, nano hybrids, nano structured

materials, mesoporous materials, and biomaterials prepares by sol-gel nano process are introduced
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MS671 First-principles Modeling of Materials

Fundamental concepts of ab initio quantum chemical methods and density functional theory (DFT) methods are

introduced. The strength and weakness of ab initio and density functional theory methods are discussed in light of

accuracy and computational costs. In addition, we will apply first-principles simulations to design and understand

nano materials and nano processes (term projects). Examples include carbon nanotubes, organic nanowires on

silicon, hydrogen storage materials, fuel cells, atomic layer deposition techniques, and chemical vapor deposition

processes.

MS672 Special Topics on Nano Materials Technology

A group project will be a major component of this course. The purpose of the project is to bring together

students of the similar interest to explore exciting areas of nanotechnology and to practice generating new research

ideas. In the beginning of the course, each student will review the fifteen areas of nanotechnology distributed at

the beginning of the class. They will select the 3-5 topics that they find most interesting. The instructor will

then match students with common interests into groups. Once the groups are formed, they will work together to

create their own research proposal. The proposal will either be written or presented to the class, depending on

student interests and the number of students who take the class. The instructor is willing to meet with the teams

during the quarter to help them find the background literature that is needed for their project and to help them

develop their research ideas. Some class time will be used for this purpose.

MS684 Principles of Semiconductor Devices

This course covers the basic physics, operation principles, and processes of semiconductor devices. This course

provides the thinking tools for materials scientist to develop or improve the device characteristics, which are

closely related to materials science such as structures, bulk defects, interface defects, thermodynamics, and

kinetics.

MS685 Physics of Magnetism and Magnetic Materials

In this course, physics of magnetism and application of magnetism will be the two major topics to be covered.

Basic concepts of magnetism, magnetic units, origin of magnetism in materials and magnetization processes of

magnetic materials under DC and AC magnetic fields will be lectured on. Also magnetic anisotropy,

magnetostriction and magnetic domains will be intensively covered. Lastly, engineering applications of magnetic

materials in electromagnetic equipment, permanent magnets and external magnetic recording devices for computer

application engineering will be discussed in the course.

MS686 Photovoltaic Materials

This course covers the principles of Solar cells, Efficiency measurement, Cell fabrication, Process simulation,

selection of various materials for solar cells, and solar cell characteristics. This course enhances basic

understanding and deepen specialty in solar cells.

MS696 Special Topics in Advanced Materials I

This course surveys, in depth, emerging technologies and advanced fields in materials science and their

applications at graduate levels. This course offers guest lectures by staff and visiting specialists; this series forms a

content that is integrated and on important aspects of the field.

MS697 Special Topics in Advanced Materials II

This course surveys, in depth, emerging technologies and advanced fields in materials science and its applications

at graduate levels. This course offers guest lectures by staff and visiting specialists; this series forms a content

that is integrated and on important aspects of the field.

MS698 Special Topics in Advanced Materials III

This course surveys, in depth, emerging technologies and advanced fields in materials science and its applications

at graduate levels. This course offers guest lectures by staff and visiting specialists; this series forms a content

that is integrated and on important aspects of the field.

MS960 Research in Materials Science and Engineering (Master)

This course is for the master's degree thesis based on independent research work performed by the candidate in

the laboratory of the advising professor.
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MS980 Research in Materials Science and Engineering (Doctorate)

This course is for the doctor's degree thesis based on independent research work performed by the candidate in

the laboratory of the advising professor.

MS966 Seminar (Master)

This course is a weekly seminar for graduate students currently enrolled in the MS & E program. Students

present seminars on current topics in materials research with discussion and critique from seminar participants.

MS986 Seminar (Doctorate)

This course is a weekly seminar for graduate students currently enrolled in the MS & E program. Students

present seminars on current topics in materials research with discussion and critique from seminar participants.
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Depar tment of Nuclear and Quantum
Engineer ing

URL: nuclear.kaist.ac.kr

Dept. Phone: +82-42-350-3802~4

1. Introduction

Nuclear and Quantum Engineering is an academic field that encompasses nuclear science and technology, and

quantum technology. Nuclear science and technology is primarily concerned with the peaceful use of energy

generated by nuclear fission and fusion reactions whose scope includes electric power generation, desalination,

district heating, hydrogen production, and propulsion of spacecrafts and vessels. The studies of quantum

technology are related to the microscopic particles and their quantum phenomena and the scope of the studies

includes medical imaging, quantum information and quantum computer, quantum optics, and nanotechnology.

The Department of Nuclear and Quantum Engineering has developed the new academic program that balances

the existing field of nuclear engineering and the new field of quantum engineering. We aim to develop, train,

and nurture those who can lead in science and technology during this new century.

❐ Undergraduate Program

The undergraduate program in the department provides students with basic principles of engineering and sciences

related to the nuclear energy, radiation and quantum technologies and their engineering applications. The overall

courses in the department are well suited for any student who has taken freshman- and sophomore-year courses in

engineering or science.

All the students in the department actively participate in various departmental activities such as seminars and

individual research courses, and develop their relationships with faculty members and graduate students in the

department.

❐ Graduate Program

The graduate program provides Master's and Doctoral degrees in a broad spectrum of research areas including

nuclear energy, environment, biomedical imaging, industrial applications of radiations, and quantum beam science

and quantum technology. Accordingly the graduate program of Nuclear and Quantum Engineering at KAIST is

widely open to students who have any engineering or science background. With the goal of "Better Life through

Nuclear and Quantum Technology", all the graduate students work on their own research and also actively

participate in interdepartmental research and international academic activities. All graduate course lectures in the

Department of Nuclear and Quantum Engineering are given in English.
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2. Academic Activity and Research Areas

The academic activity and research areas of nuclear and quantum engineering, that are currently ongoing, are as

follows:

❐ Nuclear Reactor Physics and Computational Par ticle Transpor t

The interests of this research field are focused on the investigations of neutron and radiation particle transport and

their interactions with matter for engineering applications. The area includes studies of space-energy-time

distributions of neutrons in nuclear reactors and of neutral and charged particle transport in various media, based

on reactor physics, atomistic and molecular simulations and computational science. These are then applied to

reactor core design, reactor control, in-core fuel management, nuclear imaging, radiation therapy planning, and

radiation shielding in the design of various such nuclear systems. The research activities involve large-scale

computation and simulations using high-performance parallel, distributed, and cluster computers.

❐ Nuclear Thermal-hydraulics and Nuclear Reactor Safety

This field covers the education of nuclear thermal-hydraulics and nuclear reactor safety, fundamental

thermal-hydraulic experiments, thermal-hydraulic verification tests, and the development of software for core thermal

design and safety analysis.

❐ Nuclear Instrumentation, Control and Information Engineer ing

This area is related to the education and researches for the safety and optimized operation of nuclear power

plants, and mainly deals with the process instrumentation and control of nuclear power plants. This area also

includes the development of software tools for assisting the verification and validation (V&V) of safety-critical

software, the reliability assessment of digital systems, the analysis of the man-machine interface system (MMIS)

design, and the computer simulation for safe operation of nuclear power plants.

❐ Nuclear Environmental Engineer ing and Radioactive Waste Management

The fields of nuclear environmental engineering and radioactive waste management include the education and

research on nuclear chemical engineering, radioactive management and health physics, that is, nuclear fuel cycle,

radioactive waste management and disposal, performance assessment of waste disposal site, spent fuel technology

and interim storage, water chemistry and isotope separation.

❐ Nuclear Mater ials

Better reliability and longer life of nuclear structural materials and fuels are sought through continuously improving

fabrication and test methods. They are based on microstructure and property relationship, evaluation of fracture,

fatigue, corrosion, and their synergistic effects under nuclear environments. Current research activities are concerned

with microstructural change under irradiation, crack formation and propagation under stress corrosion condition, and

hydrogen behavior in materials at elevated temperatures.

❐ Radiation Detection and Medical Imaging

Based on the knowledge of behavior of ionizing radiation in materials, research on the simulation of radiation

transport, the new radiation sensor material, the radiation imaging detectors, the signal processing electronic

circuits, and the image processing electronics are performed for the applications in radiation protection and

dosimetry, non-destructive test and security monitoring, medical diagnostic imaging.
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❐ Neutron Scatter ing and Nanoscale Mater ials

Neutron scattering is a very powerful technique to investigate structures and dynamics of nanoscale materials. The

fundamental phenomena and technical applications of nanoscale materials such as molecular self-assembly, carbon

nanotubes, nanoparticles and their self-assembled superstructures, biomembrane-protein complex, magnetic and

superconducting materials are studied using neutron scattering.

❐ Quantum Beam Engineer ing

Main research in quantum beam engineering include generation and utilization of both the photon beam and the

charged-particle beams such as electron beam, proton beam, and positron beam. This field has close relations with

particle accelerators and the advanced photon sources. Applications of the quantum beams to the nanotechnology,

materials, environment, biotechnology, and basic science are also studied.

❐ Nuclear Energy Policy

In this course, the focus is on technological comparisons, the economical and environmental analysis and the

policies of various energy sources such as nuclear fission, thermonuclear fusion, solar energy and the other

alternative energy sources together with key energy conversion systems.

❐ Engineer ing of Nuclear Fusion Reactor

Fundamental theories and engineering problems related to nuclear fusion reactors are studied. Educational and

research topics include principle of nuclear fusion reactions, plasma behavior in fusion reactors, energy balance in

fusion reactors and several other important engineering problems in fusion reactor systems.

3. Course Requirements

❐ Undergraduate

General Courses Basic Courses Major Courses
Elective
Courses

Research Total
Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

6(9AU) 21 27(9AU) 26 6 32 22 21 43 3 130

A. Graduation Credits : at least 130 credits in total

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

　English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)
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- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits

※ Students having a double major take 3 credits.

D. Major Course Requirements: at least 43 credits

◦ Mandatory Major Courses : at least 22 credits

◦ Elective Major Courses: at least 21 credits

E. Elective Course Requirements: Take required major courses or Elective courses in other departments).

F. Research Course Requirements: at least 3 credits (Please refer to the departmental requirements for course

completion).

◦ Please be sure to take 3 credit hours for graduation research (It can be replaced with ‘Field Test,' etc.)

◦ Research credits include the credits that are earned from an independent study and seminar.

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March 1,

2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28,

2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

H. Minor and Double Major
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◦ Double Major: 40 credits including mandatory major courses

◦ Minor: at least total 21 credits are required (at least 15 credits from required basic courses)

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❐ Master's Program

1) Thesis Master's Degree (at least 21 credits for course work + at least 12 research credits)

General Course Major Courses
Research

(including seminar credits) Total

3 and 1AU 18 12 33

A. Graduate Credits: at least 33 credits

B. Mandatory General Courses: 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I (1AU)

- Select one course from the following courses (CC500 Scientific Writing, CC510 Introduction to

Computer Application, CC511 Probability and Statistics, CC512 Introduction to Materials Science and

Engineering, CC513 Engineering Economics and Cost Analysis, CC522 Introduction to Instruments,

CC530 Enterpreneurship and Business Strategies, CC531 Patent Analysis and Invention Disclosure,

CC532 Collaborative System Design and Engineering) (NQE595 can replace CC500).

C. Mandatory Major Courses: None.

D. Elective Major Courses: at least 18 credits (including major courses in other departments)

- Among the 18 credits, at least 6 credits should be taken in our department.

- Students whose undergraduate major is not Nuclear Engineering must take NQE202.

E. Research Credits: at least 12 credits (should include at least 2 credits in Seminar).

- Part-time general scholarship and foreign students are excepted seminar.

F. ① Student who obtained their bachelor degree from other department must obtain the course NQE202.

② When Master student chooses to apply for the non-mutually recognized bachelor and master's degree

only 3 credits are recognized as master degree graduate credits.

③ The details above (including graduate credits and requirements) only imply to all the students no

matter what year they entered.

2) Coursework Master's Degree (at least 27 credits for coursework + at least 6 research credits)

General Course Major Courses
Research

(individual research)
Total

3 and 1AU 24 6 33

A. Graduate Credits: at least 36 credits in total

B. Mandatory General Courses: 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I (1AU)

- Select one course from the following courses (CC500 Scientific Writing, CC510 Introduction to

Computer Application, CC511 Probability and Statistics, CC512 Introduction to Materials Science and
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Engineering, CC513 Engineering Economics and Cost Analysis, CC522 Introduction to Instruments,

CC530 Enterpreneurship and Business Strategies, CC531 Patent Analysis and Invention Disclosure,

CC532 Collaborative System Design and Engineering) (NQE595 can replace CC500).

- HS586 for foreign students' can be replaced by CC500 only for foreign students.

C. Mandatory Major Courses: None

D. Elective Major Courses: At least 24 credits (including major courses in other departments)

- Among the 24 credits, at least 12 credits should be taken in our department.

- Students whose undergraduate major is not Nuclear Engineering must take NQE202.

E. Research Credits: at least 6 credits (only MS's individual research).

F. Others

① Student who obtained their bachelor degree from other department must obtain the course NQE202.

② When Master student chooses to apply for the non-mutually recognized bachelor and master's

degree only 3 credits are recognized as master degree graduate credits.

③ The details above (including graduate credits and requirements) only imply to all the students no

matter what year they entered.

④ The course-work plan is applied to international students if they wish and upon the academic

advisor's approval.

❐ Doctoral Degree (at least 30 credits for course-work + at least 30 research credits)

General Course Major Courses
Research

(including seminar credits
Total

3 and 1AU 27 30 60

A. Graduate Credits: at least 60 credits in total.

B. Mandatory General Courses: 3 credits and 1AU (The student who already earned 3 credits in Master's

course does not need to have 3 credits again).

C. Mandatory Major Courses: None.

D. Elective Major Courses: At least 27 credits (including major courses in other department)

- Among the 27 credits, at least 12 credits should be taken in our department.

- Students whose undergraduate and M.S. majors are not Nuclear Engineering must take NQE202.

E. Research Credits : at least 30 credits (should include at least 3 credits in Seminar).

- Part-time general scholarship and foreign students are excepted seminar.

F. Others :

① Students who obtained their bachelor/master degree from other departments must obtain the course

NQE202

② When Doctoral student chooses to apply for the bachelor courses or mutually recognized bachelor and

master's degree only 6 credits are recognized as doctoral degree graduate credits. However, when

doctoral student wish to earn credits from the bachelor courses as doctoral graduate credits, approval

from the personal tutor is needed beforehand.

③ The details above (including graduate credits and requirements) only imply to all the students no matter

what year they entered.
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❐ Undergraduate Course

Section Subject Subject Name L:E:C(H) Professor Semester

Major
required

NQE201
Fundamentals of Nuclear and
Quantum Science

3:0:3(4) Sung Min Choi Spring

NQE202 Fundamentals of Nuclear Engineering 3:0:3(4) Changheui Jang Spring

NQE204 Interaction of Radiation with Matters 3:0:3(6) Sung Oh Cho Fall

NQE301 Nuclear Reactor Theory 3:0:3(6) Nam Zin Cho Spring

NQE303 Radiation Measurement Experiments 2:3:3(6) Gyuseong Cho Fall

NQE401
System Engineering of Nuclear
Power Plants and Experiments

3:3:4(6) Hee Cheon No Spring

NQE402
Nuclear and Quantum Engineering
Design Project

1:6:3(4)
Soon Heung Chang
Yong Hoon Jeong

Fall

Major
electives

NQE221 Introduction to Nuclear Thermal Hydraulics 3:0:3(4) Jong H.KIM Fall

NQE272 Introduction to Medical Physics 3:0:3(4) Gyuseong Cho Spring

NQE281 Energy, Environment and Water 3:0:3(4) Yong Hoon Jeong Spring

NQE311
Numerical Methods and Computer
Simulation

3:0:3(6) Nam Zin Cho Fall

NQE331 Nuclear I&C and Experiments 2:3:3(4) Poong Hyun Seong Spring

NQE341 Nuclear Chemistry 3:0:3(4) Jongil Yun Spring

NQE351
Nuclear Materials Engineering and
Experiment

3:3:3(4) Changheui Jang Fall

NQE363
Fundamentals of Neutron and X-ray
Science

3:0:3(6) Sung Min Choi Fall

NQE373 Interaction to Radiation Biology 3:0:3(4) C. L. Sanders Spring

NQE381
Introduction to Neutron and NMR
Spectroscopy

3:0:3(6) Sung Min Choi Fall

NQE441
Environmental Engineering of
Nuclear Power

3:0:3(4) Kun Jai Lee Fall

NQE461 Monte Carlo Methods and Applications 3:0:3(6) Nam Zin Cho Fall

NQE481 Introduction to Nuclear Fusion Engineering 3:0:3(4) Won Ho Choe Spring

NQE484 Writing English Essays for Engineers 3:0:3(4) C. L. Sanders Spring

NQE485
Special Topics and Nuclear and
Quantum Engineering Ⅰ 1:0:1(4) Professor

Spring,
Summer,Fall

NQE488
Special Topics and Nuclear and
Quantum Engineering Ⅰ 2:0:2(4) Professor

Spring,
Summer,Fall

NQE489
Special Topics in Nuclear and
Quantum Engineering Ⅱ 3:0:3(6) Professor

Spring
Summer,Fall

Research
NQE490 B.S. Thesis Research 0:6:3 Professor Spring,Fall

NQE495 Independent Research 0:6:1 Professor Spring,Fall

NQE496 Seminar 1:0:1 Professor Spring,Fall
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❐ Graduate Course

Section Subject Subject Name L:E:C(H) Professor Semester

Mandat
ory

General

Mand
atory

CC010 Leadership 1:0:0 Fall

CC020 Ethics, Safety and Leadership 1AU Spring,Fall

Choo
se 1

CC500 Scientific Writing in English 3:0:3 Spring,Fall

CC510 Introduction to Computer Applications 2:3:3 Spring,Fall

CC511 Probability Statistics 2:3:3 Spring,Fall

CC512
Introduction to Materials Science and and
Engineering

3:0:3 Spring,Fall

CC513 Engineering Economics and Cost Analysis 3:0:3 Fall

CC522 Introduction to Instruments 2:3:3 Fall

CC530 Enterpreneurship and Business Strategies 3:0:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3 Spring,Fall

CC532 Collaborative System Design and Engineering 4:0:4 Fall

Major
electives

NQE511 Nuclear Reactor Kinetics 3:0:3(3) Nam Zin Cho Fall

NQE512 Nuclear Reactor Analysis and Design 3:0:3(6) Nam Zin Cho Spring

NQE513
Neutron and Quantum Particle Transport Theory and
Computation

3:0:3(6) Nam Zin Cho Spring

NQE520 Nuclear Reactor Engineering 3:0:3(6)
Moon Hyun

Chun
Fall

NQE521 Nuclear Thermal-Hydraulics I 3:0:3(6)
Moon Hyun

Chun
Spring

NQE522 Nuclear Power Plant Design Project 3:0:3(6)
Soon Heung

Chang
Spring,Fall

NQE523 Nuclear Reactor Safety I 3:0:3(6)
Soon Heung

Chang
Spring,Fall

NQE524 Simulation of Nuclear and Quantum System 3:0:3(6)
Soon Heung

Chang
Spring,Fall

NQE525 Nuclear System Design Course 3:0:3(4) Professor Fall

NQE526 Quantum and Micro Energy Transport 3:0:3(6)
Soon Heung

Chang
Fall

NQE527 Gas-cooled Reactors and Hydrogen 3:0:3(6) Hee Cheon No Fall

NQE528 Introduction to Risk and Reliability Engineering 3:0:3(6) Jong H. KIM Spring

NQE529 Nuclear System Design Course 3:0:3(4) Professor Fall

NQE532 Nuclear and Quantum Instrumentation Systems 3:1:3(6)
Poong Hyun

Seong
Spring,Fall

NQE534 Nuclear and Quantum Control Systems 3:1:3(6)
Poong Hyun

Seong
Spring,Fall

NQE540 Nuclear Chemical Engineering 3:0:3(6) Kun Jai Lee Spring

NQE541 Radioactive Waste Management 3:0:3(6) Kun Jai Lee Fall

NQE542 Chemistry of Actinides 3:0:3(6) Jong Il Yun Fall

NQE551 Nuclear Materials 3:0:3(6) In Sup Kim Fall

NQE552 Integrity of Nuclear Structural Materials 3:0:3(6) Changheui Jang Spring

NQE561 Radiation Measurement Systems 3:0:3(6) Gyuseong Cho Spring,Fall

NQE562 Radiation Protection and Dosimetry 3:0:3(6) Gyuseong Cho Spring

NQE563 Radiation Biology 3:0:3(4) C. L. Sanders Spring,Fall

NQE571 NMR Engineering 3:1:3(6) Sung Min Choi Spring,Fall

NQE572 Neutron Optics 3:0:3(6) Sung Min Choi Spring,Fall

※ 500 unit courses are mutually recognizable between bachelor's and master's course
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Section Subject Subject Name L:E:C(H) Professor Semester

Major
electives

NQE575 Nuclear Energy Policy 3:0:3(6) Byung Whi Lee Fall

NQE581 Nuclear Fusion Engineering 3:0:3(6) Professor Spring

NQE582 Applied Plasma Engineering 3:0:3(6) Professor Fall

NQE583 Engineering of Charged Particle Beams 3:0:3(6) Sung Oh Cho Fall

NQE585 Introduction to Nuclear Safety Regulation 3:0:3(4) Professor Fall

NQE586 Safety Regulation for Nuclear Installations 3:0:3(4) Professor Spring

NQE587 Radiation Safety and Emergency Preparedness 3:0:3(4) Professor Summer

NQE588
Advanced Design Project 1 for Nuclear and
Quantum Engineering

0:9:3 Professor Spring

NfQE589
Advanced Design Project 2 for Nuclear and
Quantum Engineering

0:9:3 Professor Fall

NQE595
Technical Writing in Nuclear and Quantum
Engineering

3:0:3(4) C. L. Sanders Fall

NQE597
Special Topics in Nuclear and Quantum
Engineering III

1:0:1(4) Professor
Spring

Summer,Fall

NQE598
Special Topics in Nuclear and Quantum
Engineering Ⅰ 2:0:2(4) Professor

Spring
Summer,Fall

NQE599
Special Topics in Nuclear and Quantum
Engineering Ⅱ 3:0:3(4) Professor

Spring
Summer,Fall

NQE623 Nuclear Reactor Safety II 3:0:3(6) Soon Heung Chang Fall

NQE625
Numerical Methods in Reactor
Engineering Analysis

3:2:3(6) Soon Heung Chang Spring,Fall

NQE631
Nuclear and Quantum Instrumentation and Control
Design

2:3:3(6) Poong Hyun Seong Spring,Fall

NQE653 Nuclear Reactor Fuel Elements 3:0:3(6) In Sup Kim Spring

NQE675
Special Topics in Nuclear
Energy Policy

3:0:3(6) Professor Fall

NQE726
Special Topics in Nuclear Safety
Analysis

2:3:3(6) Hee Cheon No Fall

NQE727
Special Topics in Probabilistic
Risk Assessment

2:0:2(4) Soon Heung Chang Spring,Fall

NQE735
Special Topics in Information Engineering
for Nuclear and Quantum Applications

2:3:3(4) Poong Hyun Seong Spring,Fall

Research NQE960 M.S. Thesis Research Professor Spring,Fall

NQE965 M.S. Independent Research Professor Spring,Fall

NQE966 M.S. Seminar 1:0:1 Professor Sprin,Fall

NQE980 Ph.D. Thesis Research Professor Spring,Fall

NQE986 Ph.D. Seminar 1:0:1 Professor Spring,Fall

※ 500 unit courses are mutually recognizable between bachelor's and master's course
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5. Descr iptions of Courses

❐ Undergraduate Program

NQE201 Fundamentals of Nuclear and Quantum Science 3:0:3(4)

Quantum mechanics and nuclear physics are fundamental basis of nuclear and quantum engineering. In this course,

the basic principles of quantum mechanics and nuclear physics are discussed, which includes particle-wave duality,

wave function, Schrodinger equation, operator and eigenvalue equation, superposition principles, uncertainty

principle, Hilber space, quantized energy levels, spin angular momentum and spin 1/2 particle qunatum system.

Based on these, nuclear structure, nuclear stability, and basic concepts of nuclear interactions are discussed.

NQE202 Fundamentals of Nuclear Engineering 3:0:3(4)

This course is designed to provide the basic understanding on the nuclear engineering to the undergraduate and

graduate students interested in nuclear engineering. For this, the fundamental principles and practical applications

related to the utilization of nuclear energy from fission are introduced. The major topics included are brief review

of nuclear reactions and radiations, interaction of radiation with matters including fission, types of nuclear reactors,

neutron diffusion and moderation, nuclear reactor theory, heat generation and transfer, and radiation protection and

dose calculation.

NQE204 Interaction of Radiation with Matters 3:0:3(4)

This course will give interaction of radiation such as electron, ion, neutron, electromagnetic wave with matters.

The topics of the course include generation method, interaction of each quantum particle with matter, measurement

and detection of quantum particles.

NQE221 Introduction to Nuclear Thermal Hydraulics 3:0:3(4)

This course is intended to provide basic understanding of nuclear thermal hydraulics. The first half of the course

will mainly deal with the fundamentals of transport phenomena of mass, momentum, heat, and energy. The latter

half of the course will focus on the application of these concepts in energy systems including nuclear reactors and

plants

NQE272 Introduction to Medical Physcis 3:0:3(4)

This course deals with the fundamental principles of the major modalities of medical imaging; x-ray radiography

and computed tomography, Gamma camera, SPECT and PET in the nuclear medicine, MRI, ultrasound imaging,

and bioluminescence etc. This course also cover the physics of radiation interactions in the therapeutic radiological

energy ranges used in radiation therapy, together with clinical linear accelerator basics, characteristics of clinical

photon, electron and proton beams, and treatment planning systems and delivery techniques.

NQE281 Energy, Environment and Water 3:0:3(4)

This course introduces the energy, climate change and water problem and their technological solutions. Lecture will

cover energy technologies (fossil, nuclear, solar, wind, hydro, etc.), energy system's environmental effect including

global warming, fresh water problem which is strongly coupled with energy and global warming problem. Students

are encouraged to investigate one of the important future technologies and have a chance to present their study at

the end of the semester.

NQE301 Nuclear Reactor Theory 3:0:3(4)

This course is designed to introduce fundamental reactor theory related with neutron reaction, nuclear fission and

chain reactions. Major subjects are : neutron slowingdown in infinite medium, neutron diffusion theory, few energy

group approximation and criticality calculation, hetrogeneous reactor, dynamics and reactivity feedback effects, and

projects writing computational programs for reactor analysis (neutron slowingdown, two-group neutron diffusion

equation, depletion calculation, point kinetics, etc).

NQE303 Radiation Measurement Experiments 2:3:3(6)

In this course, the fundamentals of nuclear electronics and principles of various detector types such as gas

detector, semiconductor detector and scintillation detectors are introduced. Also various modalities of radiation

detection such as counting, spectroscopy, dosimetry, imaging and timing measurement for alpha-ray, beta-ray,

gamma-ray, x-ray and neutron and their analysis methods are discussed.
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NQE311 Neumerical Methods and Computer Simulation 3:0:3(4)

This course is designed to provide NQE undergraduate students with basic numerical methods and computational

skills (including, writing computer programs implementing basic algorithms). The course covers i) brief introduction

to mathematical models dealt in nuclear and quantum engineering, ii) numerical approximation of functions and

numerical calculus, iii) matrix theory and linear algebra, iv) numerical methods for ODEs, v) introduction to

numerical methods for PDEs, and vi) basics of Monte Carlo simulation. To provide concrete ideas to the students

taking the course, the example problems will be taken from various subjects covered in nuclear and quantum

engineering.

NQE331 Nuclear I&C and Experiments 2:3:3(4)

This course is designed to provide the undergraduate students in nuclear and quantum engineering with the

knowledge on basic electronic engineering and introductory nuclear power plant instrumentation and control systems

by theoretic analysis and experiments.

NQE341 Nuclear Chemistry 3:0:3(4)

The first part of this class is designed to build a basic familiarity with radioactivity, nuclear reactions,

radioisotopes, and basic chemical concepts regarding chemical thermodynamics and kinetics. The second part is

focused on the chemical effects induced by nuclear reactions, the chemical analysis using radiotracers, the

chemistry of transuranic elements, and environmental aspects of radionuclides.

NQE351 Nuclear Materials Engineering and Experiment 3:3:4(6)

Basic concepts and applications of nuclear materials are introduced, while laboratory practices are designed for

experiencing property tests of the lectured materials. Lectures include the essential knowledge of materials science

as well as the effects of radiation and environments on material properties. The experiments are concerned with

mechanical test and data analysis phase transformation, observation by optical and electron microscopes, corrosion

tests, and irradiation effects.

NQE363 Fundamentals of Neutron and X-ray Science 3:0:3(4)

Neutron and X-ray are very powerful tools to measure the structure and dynamics of materials. They have been

instrumental for the advance of modern science and technology and their role in the 21st century becomes even

more important. In this class, we will discuss the role of neutron & x-ray in modern science and technology, the

principles of neutron & x-ray scattering, related sources and instrumentations, and scientific applications of neutron

& x-ray.

NQE373 Introduction to Radiation Biology 3:0:3(4)

In this course, the basic concepts and definitions about radiation dosimetry are introduced and the biological

effects on cells and human body organs are discussed. Also the external and internal dose calculation models and

the principles of radiation dosimetric instrumentations will be discussed together with the domestic and international

regulations for the radiation protection. Finally the principle and methodologies of radiation theraphutic technologies

are discussed.

NQE381 Introduction to Neutron and NMR Spectroscopy 3:0:3(4)

Neutron and nuclear magnetic resonance spectroscopies are very powerful methods which characterize the structures

and dynamics in matters. In this course, we discuss the basics principles of neutron and NMR spectroscopies and

their representative applications for advanced materials and biomedical research.

NQE401 System Engineering of Nuclear Power Plants and Experiments 3:3:4(6)

Unified treatment of the design concept and overall description of components and system control in nuclear

power plants. Discussion of engineering and operational principles of components such as steam generators,

pressurizer, pumps, turbines, condensers, valves, BOP, CVCS. Emphasis on the basic concepts of thermodynamics

associated with nuclear power plants. Performance of experiments of each component and simulation of the system

through a micro-simulator.

NQE402 Nuclear and quantum Engineering Design Project 1:6:3:(4)

In this class the following items will be covered: design thinking, design methodologies (axiomatic design and

others), creative problem solving, nuclear system design. And two term projects will be assigned to the students:

design of nuclear systems or its applications (group project) and design of creative system (individual project)
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NQE441 Environmental Engineering of Nuclear Power 3:0:3(4)

Environmental effects of nuclear power and radiations are covered broadly. Radiological assessment methods

and characterizing the various radiation sources are deals directly with analysis. Liquid effluent management

and dispersion of gaseous radioactive nuclides and transport or migration of radiactivity through surface water,

underground water and biosphere are described. Finally, environmental pathway modeling is examined and

compared.

NQE461 Monte Carlo Methods and Applications 3:0:3(4)

This course deals with fundamentals of the Monte Carlo methods: (1) random variables and random number

generation, (2) sampling procedures, (3) analog Monte Carlo, (4) non-analog Monte Carlo and variance reduction

techniques, and then applies the methods to a selection of representative benchmark problems from several

application areas: (5) radiation particle (neutron, gamma-ray, and charged particles such as electron and proton

particle) transport problems, (6) bio/nuclear medicine systems design, (7) multiple integrals and integral equations,

and (8) optimization problems.

NQE481 Introduction to Nuclear Fusion Engineering 3:0:3(4)

Fundamentals of high temperature plasma in which fusion reactions occur are discussed and conditions for the

utilization of nuclear fusion energy will be introduced. Various technological and physical issues for the

engineering feasibility of nuclear fusion reactor systems are discussed. The important issues including nuclear

reaction cycle, reactor power balance, reactor material, first wall, tritium breeding, neutron activation, various

confinement types, tokamak concept, ITER etc will be covered. In addition, on-going and planned fusion

experiments will be introduced.

NQE484 Writing English Essays for Engineers 3:0:3(4)

This course is intended for students with limited experience writing in English. Sentence variety, effective

sentences, topic sentences, and paragraph development will be studied. Grammar, editing, and listening skills will

be practiced. Students will write short answer essay exams, a personal statement letter, and a research paper.

Class-work time will be directed among pair and group work, peer evaluation and teacher interaction.

NQE485 Special Topics in Nuclear and Quantum Engineering III 1:0:1(4)

Course covers the special field of nuclear and quantum engineering which is not covered by the given courses.

The content can be variable and will be chosen by the instructor.

NQE488 Special Topics in Nuclear and Quantum EngineeringⅠ 2:0:2(4)

Course covers the special field of nuclear and quantum engineering which is not covered by the given courses.

The content can be variable and will be chosen by the instructor.

NQE489 Special Topics in Nuclear and Quantum Engineering Ⅱ 3:0:3(4)

Course covers the special field of nuclear and quantum engineering which is not covered by the given courses.

The content can be variable and will be chosen by the instructor.

NQE490 B.S. Thesis Research 0:6:3

NQE495 Independent Research 0:6:1

NQE496 Seminar 1:0:1

Seminar is given by the staff of the department or invited guest speaker on topics of recent interest in the overall

field of nuclear engineering, including the design and operation of nuclear reactors, reactor kinetics, heat transfer,

energy conversion, radiation shielding, nuclear fuel cycle and management, nuclear materials and safety, and

radiation technology etc.
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❐ Graduate Course Listings

NQE511 Nuclear Reactor Kinetics 3:0:3(4)

This course is designed to cover the dynamics of nuclear systems. Major subjects are : ① delayed neutrons

and inhour equations, ② response to constant, step, and time-dependent reactivities, ③ mechanisms of feedbacks -

linear and nonlinear feedback models, ④ transfer functions, ⑤ linear and nonlinear stability criteria, ⑥ Lyapunov

method, and ⑦ limit cycles and nonlinear oscillations.

NQE512 Nuclear Reactor Analysis and Design 3:0:3(4)

This course is designed to cover the nuclear reactor analysis and design, introduction of neutron transport

equation, approximation of diffusion theory, solution of few-group and multi-group neutron diffusion equation,

calculation of energy distribution of fast and thermal neutrons, and homogenization to heterogeneous reactors. It

also include recent methods (ex. nodal method) to predict the spatial and temporal distribution of neutrons, This

course includes several projects running design computer code systems under realistic reactor design situation

NQE513 Neutron and Quantum Particle Transport Theory and Computation 3:0:3(4)

This course is designed to cover the particle transport solution theory, numerical algorithms, and computational

methods for continuous, one-group, multi-group neutron and radiation transport phenomena. Major subjects are :

singular eigenfunction expansion, Green's function, spherical harmonics, discrete ordinates, integral transport,

even-parity transport, method of characteristics, Boltzmann-Fokker-Planck transport methods for various quantum

particle(neutrons, photons, electrons, positrons, protons, etc) transport phenomena, applied to the design of various

nuclear reactors, radiation shielding facilities, analysis of radiation and energy deposition profiles in systems such

as nuclear fusion reactor, accelerator, nuclear bio-medical equipment, semiconductor electronics system, and nuclear

imaging problems such as nuclear prospecting, nuclear assay, computed tomography.

NQE520 Nuclear Reactor Engineering 3:0:3(4)

The primary objective of this course is to cover the engineering analysis in the design of nuclear fission power

reactors. Major subjects included ard : ① a brief description of the various types of nuclear power plants

currently in use or under serious consideration, ② thermal-hydraulic analysis of nuclear reactors, ③ analysis of

operational and accident transient sequences, ④ nuclear and thermal-hydraulic transient, and ⑤ engineering aspects

of nuclear reactor safety.

NQE521 Nuclear Thermal-Hydraulics I 3:0:3(4)

The primary objective of this course is to cover the fundamental subjects of nuclear reactor thermal-hydraulics.

Major subjects included are : ① Fundamentals of heat transfer mechanisms and fluid mechanics. ② Energy and

core flow distribution, heat transfer by conduction and convection of incompressible single and two-phase fluid

flow in reactors. ③ Applications of single and two-phase flow in core thermal design and safety analysis of

nuclear reactors. ④ Current research topics of the nuclear thermal-hydraulics concerned with safe and effective

heat removal from the reactor core for power production.

NQE522 Nuclear Power Plant Design Project 3:0:3(4)

The objective of this course is to accumulate the composite design experiences of the core and other equipments

using the principles of nuclear engineering. Unique design of reactor core satisfying the parameters of the

particular reactor type, the output of power and the limit temperature, etc., the size of core and the size, the

number, the interval and the operating temperature, etc. of fuel rods must be determined by computational codes.

It also includes an estimate of the cost price for a reactor system containing heat exchangers, steam generators,

condensers, turbines, etc.

NQE523 Nuclear Reactor Safety Ⅰ 3:0:3(4)

This course deals with the safety objectives, the safety features, the safety analysis methods and the diagnostic

techniques for a nuclear power plant. The probabilistic safety assessment is emphasized, which it includes the

deterministic analysis for transient state and design basis accident, and the system reliability, the severe accident

generation rate and phenomena. It also deals with TMI accident, Chernobyl accident and other severe reactor

accidents as practical examples.

NQE524 Simulation of Nuclear and Quantum System 3:0:3(4)

This course provides students with understanding of numerical analysis, artificial intelligence and simulation
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methodologies which can be applied in nuclear and quantum engineering. To solve the partial differential

equations, finite difference method, finite element method, Monte Carlo method and so on are discussed. In the

artificial intelligence part, the course covers expert system, neural network, fuzzy theory, and other artificial

intelligence language. Students can understand about uncertainty problem and sensitivity study in computer codes.

NQE526 Quantum and Micro Energy Transport 3:0:3(4)

This course provides students with understanding of quantum and micro energy transport phenomena. This course

covers the concept of energy carriers - phonon, electron and photon, and analytical methods based on molecular

dynamics simulation. This course will make discussions on applied areas such as thermoelectric power generation

and cooling, heat conduction and phase change in thin film, and micro measurement techniques.

NQE527 Gas-cooled Reactors and Hydrogen 3:0:3(4)

With reviewing the history of the gas-cooled reactors, the hydrogen-production gas-cooled reactors is studied. This

course teaches the basic principles of Brayton cycle, nuclear fuel/core design, and safety with the introduction of

the gas-cooled fast reactors. We discuss the principle of hydrogen production through electrolysis and

thermochemical process. We analyze a fuel-cell/turbine cycle and the economy of the various options of the

hydrogen-production gas-cooled reactors.

NQE528 Introduction to Risk and Reliability Engineering 3:0:3(4)

The main focus of the course will be on the principles and methods for assessing technological risks and

reliability. The course is intended to provide a rudimentary background for those who have not been exposed to

the subject. Either graduate students or upper-class undergraduates can benefit from the course. The course will

emphasize the applications based on probabilistic analysis.

NQE532 Nuclear and Quantum Instrumentation Systems 3:1:3(6)

This course is designed to provide graduate and high level undergraduate students who want to understand and to

have skills on analysis and design of nuclear power plant and quantum instrumentation systems with the

knowledge on instrumentation and sensor theory, various process instrumentation techniques as well as many

nuclear power plant instrumentation systems and quantum engineering instrumentation systems.

NQE534 Nuclear and Quantum Control Systems 3:1:3(6)

This course is designed to provide graduate and high level undergraduate students with control theories such as

control action, stability analysis, state-space analysis and with the detailed analysis skills of nuclear power plant

control subsystems such as reactor control system, feedwater control system, pressurized control system, and

quantum engineering control systems.

NQE536 Compact Nuclear Simulator Operation Experiment 1:3:2(6)

This course is designed to provide high level undergraduate and graduate students with the opportunity to operate

nuclear power plants at normal, abnormal, and emergency conditions with compact nuclear simulators.

NQE540 Nuclear Chemical Engineering 3:0:3(4)

Overall chemical engineering process technologies and principle applicable to nuclear engineering are covered and

described. Technology applied and newly developed for nuclear fuel cycle will be discussed in detail. Radioactivity

and decay chain analysis method, technology or process applied to front-end fuel cycle, characteristics and analysis

of nuclear spent fuels, fission products, and actinide, fundamentals of nuclear water technology and isotope

separation methods are described in detail

NQE541 Radioactive Waste Management 3:0:3(4)

This course is designed to provide the students about the technology of the general management of the radioactive

waste generated during the operation of nuclear power plant and nuclear fuel cycle facility including the treatment

and disposal of the wastes.

Background information on the sources of the gaseous, liquid and solid radioactive waste, and process and

treatment facilities, solidification and volume reduction technology, packaging and transportation, storage methods of

the wastes and spent nuclear fuel, design, safety and construction of the waste repositories, migration of the

radionuclide at the subsurface, environmental monitoring and protection, repository safety assesment,

decontamination and decommissioning, and the management of spent nuclear fuel will be covered.
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NQE542 Chemistry of Actinides 3:0:3(4)

The lecture deals with fundamentals of the physical and chemical properties of actinide elements. Basic chemical

reactions of actinides in aquatic systems and their essential aspects pertinent to waste disposal safety are

introdeced. Furthermore, actinide chemistry relevant to future nuclear fuel cycle is discussed.

NQE551 Nuclear Materials 3:0:3(4)

Nuclear materials are introduced with an emphasis on structural integrity on the basis of materials science. Effects

of microstructure and dislocation substructure on mechanical properties, deformation and fatigue properties in

various temperatures and environments. Fracture mechanical analysis of crack propagation, stress corrosion cracking,

irradiation effects, and recent developments of nuclear materials are included in view of theory and applications.

NQE552 Integrity of Nuclear Structural Materials 3:0:3(4)

The ageing and integrity concerns on the structural materials of key components are one of the major obstacles

for the safe operation and life extension of nuclear power plants. In this course, various ageing phenomena in

nuclear power plants are explained in terms of operating conditions the materials are exposed. The effects of

ageing on the integrity of the components are evaluated and the proper management programs for ageing are

proposed and discussed. For this, the subjects like design characteristics of components, surveillance programs,

inspections and non-destructive tests, structural and flaw analysis are treated. Finally, integrity issues like PTS,

environmental fatigue, and are discussed as case study to help the student understand the relationship between

materials ageing and structural integrity.

NQE561 Radiation Measurement Systems 3:0:3(4)

This course introduces the generation, amplification, transfer and measurement of the electronic signal from various

radiation detectors based on the physics theory of the electronic signal and noise. Also it deals with the design

methods of radiation counting, spectroscopy, timing and imaging system.

NQE562 Radiation Imaging Instrumentation 3:0:3(4)

This course deals with the analysis and design methods of various radiation imaging devices used in medical

diagnostics and non-destructive tests. It also covers the 2-dimensional x-ray radiography and advanced gamma-ray

imagers together with emission and transmission tomographies and laminography, which can be extended into

3-dimensional imaging techniques.

NQE563 Radiation Biology 3:0:3(4)

This course covers the effects of ionizing radiation at the molecular, cellular, organ and organism levels with

emphasis on mammalian systems, including cellular concepts, major organ systems, transuranics, nuclear war,

radiotherapy and cancer in experimental animal and human exposure groups.

NQE571 NMR Engineering 3:0:3(4)

This course introduces the basic theory of nuclear magnetic resonance (NMR) phenomena, NMR imaging

techniques, NMR spectroscopy techniques and related equipments. In addition to the basic principles of NMR

techniques, some examples of NMR applications in biomedical research, nanoporous materials and NMR quantum

computations are discussed and some basic NMR experiments related to lectures are performed.

NQE572 Neutron Optics 3:0:3(4)

This course introduce the theory of neutron optical phenomena and the theory of neutron scattering for condensed

matter research. The contents include the elements of quantum mechanics, the fundamental properties of neutron,

the neutron nuclear scattering and magnetic scattering, a brief introduction to neutron optical device and neutron

scattering instruments. A few practical examples of neutron scattering experiments are also discussed.

NQE575 Nuclear Energy Policy 3:0:3(4)

Historical development and utilization of Nuclear Energy are reviewed from the dawn of atomic age. This

important alternative energy technology is evaluated comparatively in terms of technoeconomic, sociolpolitical and

environmental aspects of nuclear energy uses. The nuclear energy utilization programs of major countries, regional

or global basis are assessed for the characterization of different nuclear energy policy. In view of the established

international nonproliferation regime and International Atomic Energy Agency(IAEA), the prospect of Nuclear

Energy Policy Alternatives should be analysed in conformity with changing policy issues.
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NQE581 Nuclear Fusion Engineering 3:0:3(4)

This course deals with principles and design of nuclear fusion systems. It contains the basics of nuclear fusion,

fusion reactor analysis, experiments for inertial capture and magnetics, plasma heating, economic and environmental

problems, and so on. It also covers the case study of nuclear plasma fusion system designs.

NQE582 Applied Plasma Engineering 3:0:3(4)

This course deals with the methodologies of several plasma generations. For this, it contains the basic principles

of low-temperature plasmas and etc. And it studies several cases of industrial applications of plasma.

NQE583 Engineering of Charged Particle Beams 3:0:3(4)

This course will give fundamental physics and applications of charged particle beams such as electron beam and

ion beam. The topics of the course include generation methods of charged particle beams, beam optics in

electromagnetic fields, measurement of charged particle beams, and interaction of charged particles with matters.

NQE585 Introduction to Nuclear Safety Regulation 30:3

This course is designed to introduce nuclear safety regulation, which will be a basis of consecutive advanced

courses on installation safety regulation and radiation safety management. Major subjects include: Concept of

Safety Regulation, Legal and Organizational Infrastructure, Safety Culture, Licensing Process, Safety Review and

Inspection, Quality Assurance, Regulatory Effectiveness and Prospects on Future Regulatory System.

NQE586 Safety Regulation for Nuclear Installations 30:3(4)

This course is designed to provide the appropriate knowledge specifically needed for actual regulation of safety

review and inspection, and involves the following four disciplines: Safety Evaluation, Structures & Site Evaluation,

Mechanical and Material Engineering, and I&C and Electrical Power Engineering. Every lecture includes the

regulatory experience for the NPPs, international regulatory and trends, and up-to-date technologies of nuclear

safety regulations.

NQE587 Radiation Safety and Emergency Preparedness 30:3(4)

This course is designed to provide knowledge for four major parts of radiation safety regulation; safety and

security of radiation sources, environmental impact and monitoring of radioactivity, radioactive waste and

decommissioning, and radiological emergency preparedness. Every lecture focuses on the regulatory experience,

international regulatory information and trends, and up-to-date technologies of safety regulations.

NQE588 Advanced Design Project 1 for Nuclear and Quantum Engineering 30:3(4)

This class is offered for the students in Renaissance Ph.D. program and the students who are interested in the

system design. At the beginning of the semester, projects is given to the students and the results are evaluated at

the end of the semester. Object systems are nuclear energy systems and radiation application systems (for medical,

science, etc.)

NQE589 Advanced Design Project 2 for Nuclear and Quantum Engineering 30:3(4)

This class is offered for the students in Renaissance Ph.D. program and the students who are interested in the

system design. At the beginning of the semester, projects is given to the students and the results are evaluated at

the end of the semester. Object systems are nuclear energy systems and radiation application systems (for medical,

science, etc.)

NQE595 Technical Writing in Nuclear and Quantum Engineering 3:0:3(4)

Writing a technical paper for publication in English. The course presents the requirements for publishing in a

professional journal in nuclear and quantum engineering. Each student will write preliminary documents and a final

paper for real or imaginary publication. Class-work time will be directed among pair and group work, peer

evaluation and teacher interaction. The final paper will be orally presented to the class in a format similar to a

professional meeting.

NQE597 Special Topics in Nuclear and Quantum Engineering III 1:0:1(4)

Course covers the special field of nuclear and quantum engineering which is not covered by the given courses.

The content can be variable and will be chosen by the instructor.
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NQE598 Special Topics in Nuclear and Quantum Engineering Ⅰ 2:0:2(4)

Course covers the special field of nuclear and quantum engineering which is not covered by the given courses.

The content can be variable and will be chosen by the instructor.

NQE599 Special Topics in Nuclear and Quantum Engineering Ⅱ 3:0:3(4)

Course covers the special field of nuclear and quantum engineering which is not covered by the given courses.

The content can be variable and will be chosen by the instructor.

NQE621 Nuclear Thermal-Hydraulics Ⅱ 3:0:3(4)

This course is meant to cover advanced topics of the nuclear thermal-hydraulic design and analysis of the core of

a nuclear reactor along with the related current reactor thermal-hydraulic research topics. Major subjects included

are : ① reactor thermal hydraulic design problems, ② transient analysis of a single and multiple heated channels,

③ thermal analysis of the spent fuel storage canister, ④ analysis of hypothetical severe reactor accidents, ⑤ 

source term uncertainty analysis, ⑥ hypothetical core disruptive accident of an LMFBR, and ⑦ current research

topics of the nuclear thermal-hydraulics.

NQE623 Nuclear Reactor Safety Ⅱ 3:0:3(4)

This course is a continuous lecture of NE523. And in reliability, risk analysis and reactor safety, the problems of

higher degree are emphasized. In particular, important safety problems of reactor are selected and reviewed. It also

includes the case-studies with participating students discussing.(prerequisite subject : NE523)

NQE624 Nuclear Fuel and Core Design 3:0:3(4)

Provision of basic theory and practical applications of thermal-hydraulic, mechanical, and uncertainty analysis to

fuel and core design. Discussion of methodology on how these parts are coordinated and integrated to yield

economical and safe fuel and core design.

NQE625 Numerical Methods in Reactor Engineering Analysis 3:2:3(6)

This course deals with the numerical methods for analyzing the problems of nuclear reactor engineering. it is

argued for finite difference method and finite element method in order to find solutions of heat transfer, fluid

dynamics, component structure design and system transient analysis.

NQE631 Nuclear and Quantum Instrumentation and Control Design. 2:3:3(6)

This course is designed to provide graduate students who want to understand and get skills for designing nuclear

and quantum I&C systems with detailed analysis skills of subsystems, system integration methods, and pertinent

theory and technology. (prerequisite subject : NE532)

NQE651 Radiation Effects on Reactor Materials 3:0:3(4)

Characterization of the different radiation sources, interaction with reactor materials, and resulting radiation damage

are analysed in terms of metal crystalline defects and physical properties of reactor materials. Radiation damage

induced core material property change, water or liquid metal side corrosion, diffusion and reaction of fission

products, structural stability of metal or nonmetallic materials, radiation hardening or embrittlement and swelling

are studied and analysed in terms of lattice defect interaction with energetic neutron.

NQE653 Nuclear Reactor Fuel Elements 3:0:3(4)

Nuclear fuel and cladding material behavior in nuclear reactor cores are introduced in terms of swelling, fission

gas release, and creep. The irradiation and temperature effects are treated in view of theory and experiment,

Nuclear fuel design, fabrication, performance assessment models, reliability analysis, and recent trends of nuclear

core materials are explained.

NQE675 Special Topics in Nuclear Energy Policy 3:0:3(4)

Course deals with the evaluation of the modern nuclear energy policy program and the development of analysis

methodology for solving various related issues. Also the cost-benefit, risk-benefit, Del-Phi, and the socio-political

factor analysis will be discussed in order to be used as the input of the decision making for the new nuclear

policy.

NQE726 Special Topics in Nuclear Safety Analysis 2:3:3:(6)

Discussion on numerical and physical models of computer codes developed for nuclear safety analysis. Emphasis



Department of Nuclear and Quantum Engineering  | 323 |
on development of mathematical and numerical models, and solution techniques, of two-phase flow. Treatment of

physical models of separated flow such as flow-regime map, wall friction and heat transfer, interfacial friction and

heat transfer, bifurcation phenomena. Development of a simple two-phase code and performance of class practice

for various events.

NQE727 Special Topics in Probabilistic Risk Assessment 2:0:2(4)

This course deals with the methodologies and applications of PRA, and computer codes. Among the

methodologies, there are probabilistic analysis and accident result analysis. the former includes data processing,

fault tree, human error, common mode error and uncertainty analysis. the latter includes containment vessel state,

core exposure and melting, pressure vessel melting penetration, core-concrete reaction, atmosphere source terms,

radioactive nuclide dissipation and public result. This also includes various applications as the decision-making.

NQE735 Special Topics in Information Engineering for Nuclear and Quantum Applications 2:3:3(4)

This course is designed to let the graduate students understand the state-of-the-art research activities in information

engineering for nuclear and quantum applications and have them participate in the research through individual

projects. (prerequisite subject : NQE534)

NQE743 Special Topics in Nuclear Chemical Engineering 2:0:2(4)

Application of nuclear chemical engineering related to the overall facilities of nuclear power and fuel cycle will be

introduced and discussed. The advanced topics of characteristics and effects of various radioactive materials,

properties and characteristics of fission products, nuclear and radiochemistry, various nuclear fuel cycle alternatives,

isotope separation, storage and reprocessing of spent nuclear fuel, treatment and disposal of radioactive wastes,

environmental impacts and environmental friendly nuclear power assessment will be covered and carefully

reviewed.

NQE960 M.S. Thesis Research

NQE965 M.S. Independent Research

NQE980 Ph.D. Thesis Research

NQE966 Seminar(M.S.) NQE986 Seminar(Ph.D.) 1:0:1

Seminar is given by the staff of the department or invited guest speaker on topics of recent interest in the overall

field of nuclear engineering, including the design and operation of nuclear reactors, reactor kinetics, heat transfer,

energy conversion, radiation shielding, nuclear fuel cycle and management, nuclear materials and safety, and

radiation technology etc.
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Graduate School of EEWS
URL http://eewseng.kaist.ac.kr

TEL +82-42-350-4134

1. Overview

To sustain the human habitat in the 21st century, it is well recognized that we must solve problems related to

energy, environment, water, and natural resources through science, technology, and cultivation of skilled human

experts. Also, climate changes coupled with the high oil prices are driving sustainable energy legislation, incentives

and commercialization to reduce the carbon dioxide emissions, according to the ‘Kyoto Protocol.’

The Graduate School of EEWS aims at becoming a global hub for research, innovation, and education with the

world-leading faculty in the fields related to sustainable energy science & engineering technologies, as well as

training highly educated people with the ability, knowledge, and leadership in the latter disciplines to lead the

global effort.

The core technology for the sustainable energy engineering is creating a new paradigm through merging NT

(Nanotechnology) and ET (Energy and Environment Technology). Therefore, it is imperative to develop an

interdisciplinary program for the sustainable energy engineering including the introduction of the new integrated

curriculum. For example, some of our efforts include the development of low-cost and highly efficient water

desalination technologies, innovative hydrogen energy technologies that utilize it as an efficient fuel by capturing

and storing the hydrogen, and liquefied hydrocarbons that emerge from the captured carbon dioxide.
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2. Course Requirements(Graduate)

r M.S. Course

General Course Major (Mandatory) Major(Eelective) Research TOTAL

3 3 15 12 33

A. Graduation Credits : 33

B. Mandatory General Course : 3credits and 1AU - Choose one of the following.

- CC500 Scientific Writing, CC510 Introduction to Computers and Applications, CC511 Probability and

Statistics, CC512 Introduction to Material Science, CC513 Engineering Economics, CC522 Instrumentation,

CC530 Entrepreneurship and Management Strategy, and CC530 Patent Analysis and Invention Disclosure

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 3 credits (Introduction to Energy Science and Engineering)

D. Elective Course: 15 credits (elective course in Graduate School of EEWS and other courses approved by

the Graduate School of EEWS as an elective course)

※ For specific information regarding elective course, please contact the office(82-42-350-4134) or website

(http://eewseng.kaist.ac.kr).

E. Research : 12 (Including 2 credits of Seminar)

r Ph.D. Course

General Course Major(Mandatory) Major(Eelective) Research TOTAL

3 3 24 30 60

A. Graduation Credits : More than 60

B. Mandatory General Course : 3credits and 1AU - Choose one of the following.

- CC500 Scientific Writing, CC510 Introduction to Computers and Applications, CC511 Probability and

Statistics, CC512 Introduction to Material Science, CC513 Engineering Economics, CC522 Instrumentation,

CC530 Entrepreneurship and Management Strategy, and CC530 Patent Analysis and Invention Disclosure

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 3 credits (Introduction to Energy Science and Engineering)

D. Elective Course : More than 24

E. Research Credits : More than 30

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).
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3. Curr iculum

r Graduate

classification Course
Code

Subject Name
Lecture:

Experiment:
Credit

Semester Remark

Mandatory

General Course

CC010

CC020

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Safety

Scientific Writing

Introduction to Computers and Applications

Probability and Statistics

Introduction to Material Science

Engineering Economics

Instrumentation

Entrepreneurship and Management Strategy

Patent Analysis and Invention Disclosure

1:0:0

1 AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(3)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

Fall

Spring·Fall

Spring·Fall

Spring·Fall

Spring·Fall

Spring·Fall

Fall

Fall

Fall

Spring·Fall

Mandatory

Major Course
EEW501 Introduction to Energy Science and Engineering 3:0:3 Spring·Fall

Elective Course

EEW502

EEW503

EEW504

EEW505

EEW506

EEW507

EEW508

EEW509

EEW510

EEW511

EEW512

EEW513

Nature of Chemical Bond

Molecular Thermodynamics and Energy System

Advanced Quantum Mechanics

Thermodynamics and Chemical Reaction Kinetics

Polymer Materials for Energy Devices

Thermal Physics

Surface Physics and Chemistry

Theory of Electron Microscopy and Its Experiment

Design of Functionalized Nanostructures

Hydrogen Energy 1. Storage

Sustainable Catalysis

Water Treatment and Desalination

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

3:0:3

Fall

Spring

Spring

Fall

Fall

Fall

Spring

Fall

Fall

Fall

Spring

Spring

**MS590

Research EEW966 Energy Technology Seminar 1:0:1 Spring

※ 500 Level course credits can be taken by students in either undergraduate or master's program.

**This course is identical to MS590 in the department of MSE.
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4. Descr iptions of Courses

EEW501 Introduction to Energy Science and Engineering

Current statue of conventional fossil energies will be introduced. Fundamental principles and engineering

technology for sustainable energy will be studied. Alternative energy for oil, solar cell, fuel cell, hydrogen energy,

bio energy, CO2 recovery & utilization, green car, wind power, solar energy, tidal wave power, geothermal, energy

sotrage & harvest, artificial photosynthesis will be lectured.

EEW502 Nature of Chemical Bond

NCB aims to provide a conceptual understanding of the chemical bond sufficient to semi-quantitatively predict the

structures and properties of materials. The philosophy is similar to that of Linus Pauling, who revolutionized the

teaching of chemistry by including the concepts from quantum mechanics (QM), but not its equations. We also

include the newunderstanding that has resulted from QM calculations over the last 40 years. We develop an

atomistic QM-based understanding of the structures and properties of chemical, biological, and materials systems.

This course is aimed at experimentalists and theorists in chemistry, materials science, chemical engineering, applied

physics, biochemistry, physics, geophysics, and mechanical engineering with an interest in characterizing and

designing molecules, drugs, and materials.

EEW503 Molecular Thermodynamics and Energy System

This course focuses on understanding the phase equilibria of gas, liquid and solid phases on the basis of

molecular thermodynamics and their applications to future energies such as hydrogen energy, fuel cell and gas

hydrate.

EEW504 Advanced Quantum Mechanics

This course focuses on understanding the phase equilibria of gas, liquid and solid phases on the basis of

molecular thermodynamics and their applications to future energies such as hydrogen energy, fuel cell and gas

hydrate.

EEW505 Thermodynamics and Chemical Reaction Kinetics

This course deals with the fundamentals of thermodynamics, the flow of energy in chemistry, and the theory of

chemical reaction kinetics. We discuss the basic concepts of statistical mechanics that forms the basis of reaction

kinetics and the link for thermodynamics.

EEW506 Polymer Materials for Energy Devices

This course deals with structure and properties of polymer materials for energy devices typically including

secondary batteries, fuel cells, and solar cells. The structure design, synthesis, and evaluation of the energy related

polymer materials are thoroughly discussed.

EEW507 Thermal Physics

The course provides an introduction to the physics of heat, from both the macroscopic and molecular viewpoints.

Meaning of temperature, special heat, and molecular scale understaning of heat transport and phase transition will

be shown. The application of thermal physics in energy application will be discussed.

EEW508 Surface Physics and Chemistry

The course treats chemical and physical phenomena taking place at the surface and interfaces. The structural,

electrical, thermodynamical, and mechanical properties of surfaces will be shown. Various surface analytic

techniques and topics of heterogeneous catalysis on single crystal and nanoparticles will be described.

EEW509 Theory of Electron Microscopy and Its Experiment

The course treats chemical and physical phenomena taking place at the surface and interfaces. The structural,

electrical, thermodynamical, and mechanical properties of surfaces will be shown. Various surface analytic

techniques and topics of heterogeneous catalysis on single crystal and nanoparticles will be described.

EEW510 Design of Functionalized Nanostructures

Students use first-principles simulation tools to design nanoscale materials and processing, which include new

nanostructure for energy storage, Carbon Nanotubes for field emitters, STM Initiated Self-Directed Growth of

Nanowires, Atomic Layer Deposition, Single Electron/Molecular Structures and Properties.
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EEW511 Hydrogen Energy 1. Storage

Classification of Hydrogen storage system, storage in metals and intermetallic compounds in view of structure of

materials and hydrogen location in materials and capacity and capacity and degradation of the metallic. Non

metallic and chemical compounds as storage materials in view of the effects of sturctural modification on capacity

and cycle life with its mechanism. Developing methods of the hydrogen storage system.

EEW512 Sustainable Catalysis

This course deals with sustainable catalysis related to energy, resources, water and environment securing energy

supplies and resources as well as preventing green house effect.

EEW513 Water Treatment and Desalination

The course will discuss the science and technology of water treatment, desalination and reuse. Topics to be

covered include: water chemistry, conventional treatment processes (e.g., coagulation, flocculation, media filtration

and disinfection), membrane filtration (e.g., reverse osmosis, electrodialysis, nanofiltration, ultrafiltration and

microfiltration), sorption, ion exchange and thermal processes. The course will also discuss emerging topics such

nanotechnology applications to water treatment, desalination and reuse.

EEW966 Energy Technology Seminar

This course deals with state-of-the-art technology on energy conversion and storage materials used for devices such

as lithium rechargeable batteries, fuel cells, solar cells etc.. Students are provided with the opportunity to discuss

on this topic with experts in each field from industry, laboratory and universities.
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Polymer Science and Engineering
Program URL: http://polysci.kaist.ac.kr/

Dept. Phone : +82-42-350-8431

1. Introduction

This interdisciplinary program offers to students opportunities to learn science and engineering of polymers

which deal with the synthesis, structure, properties, processing and application of macromolecules with large

molecular weight. This program has the interdisciplinary character covering curricula from the Department of

Chemistry, Physics, Biology, Material Science, Chemical Engineering and Mechanical Engineering.

Polymer materials are one of the major basic materials utilized in electronics, telecommunication, information

storage, automotive, aerospace, and biochemical industries. In recent years, polymer materials are the key

materials for the innovative technology development of the IT, BT and NT industries.

The korean polymer industry ranks number 5 in the world regarding the ethylene production capacity which

exceeds 5 million tons per year. The polymer industry up to now mainly produces general purpose commodity

polymers. However the future of the Korean polymer industry depends on the technology innovation and the

polymer industry should restructure to produce high value-added functional polymers. This requires personnel with

sufficient knowledge of the synthesis, structure, properties and processing of polymers and the interdisciplinary

program covering these curricula is necessary to provide the Korean polymer industry the competing-edge in the

world market.

The center for advanced functional polymers which is the first Engineering Research Center designated by the

Ministry of Science and Technology of the Korean Government in the field of polymer research will provide

students with opportunity to participate in the research projects of the functional polymers for IT, BT and NT and

the center provides the polymer industry personnel with experience in advanced functional polymer research. A

customized education program for polymer, materials for information and electronic application in Master and PhD

course started from September 2006. The customized program is supported by Cheil Industries, Inc. and LG Chem.

and will continue until February, 2012.
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2. Course Requirements

❐ Master program

A. Graduation Credits: at least 33 credits

B. General Courses: 3 credits and 1AU

- CC010 Leadership seminar (Credits are not granted, but it is a required course, except part-time and

foreign students).

- CC020 Ethics and Safety Ⅰ(1AU)

C. Mandatory Major Courses: 6 credits

D. Elective Major Courses: at least 12 credits (Take 6 credits among the courses offered in the Program. The

following undergraduate courses are considered as elective courses).

MS 340 Polymer Materials

CH 463 Instrumental Analysis

CH 471 Introduction to Polymer Chemistry

E. Research: Maximum 12 credits (It could be substituted with research credit earned at his / her own

department).

F. Others: Take at least 6 credits of mandatory and elective major courses offered at other departments.

(not required for students who do not belong to any department and who are graduating with

degrees offered only by the Polymer Science and Engineering Program)

❐ Doctoral program

A. Graduation Credits: at least 60 credits.

B. General Courses: 3 credits and 1AU (not required, if you have already fulfilled this in the master's

program).

C. Mandatory Major Courses: 6 credits.

D. Elective Major Courses: 21 credits (Select 12 credits offered in the Program).

E. Research: over 30 credits (It could be substituted with research course in the student's department).

F. Others: ① Credits earned in the master's program are accumulated in the doctoral program. (Except for

research credits).

② Take at least 9 credits in mandatory and elective major courses of other departments.

(not required for students who do not belong to any department and who are graduating

with degrees offered only by the Polymer Science and Engineering Program)

❐ Measures for Changes

for the students who entered in or after the 2006 academic year.

∘ Master․Doctora program

Since the closing of Cultural Subjects (CC030) in 1998, students who have enrolled before 1997 and have not

completed Cultural Subjects must enroll in departmental or Polymer Science and Engineering Program Seminars

(1 credit) (Students who are in general scholarship programs are exempt).
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Classification Subject No. Subject Name Lecture:Lab.:Credit
(Homework)

Semester Remark

General

Course

Mand-

atory

CC010

CC020

Special Lecture on Leadership

Ethics and Safety I

1:0:0

1AU

Fall

Spring ․ Fall

Choose

1

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

CC532

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Enterpreneurship and Business Strategies

Patent Analysis and Invention Disclosure

Collaborative System Design and Engineering

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(3)

3:0:3(6)

2:3:3(8)

3:0:3(3)

3:0:3(3)

4:0:4

Spring ․ Fall

Spring ․ Fall

Spring ․ Fall

Spring ․ Fall

Fall

Fall

Fall

Spring ․ Fall

Spring

Mandatory

Major

Course

PSE501

CBE552

CBE556

CBE554

CBE651

CH671

Polymer Materials

Polymer Processing

Structure and Properites of Macromolecules

Polymer Physics

Multicomponent Polymer Materials

Organic Chemistry of High Polymers

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(1)

3:0:3(3)

Spring

Fall

Spring

Spring

Fall

Spring ․ Fall

Elective

Major

Course

PSE511

PSE512

CH522

CBE533

MAE537

CH542

MS542

MS544

CBE551

CBE555

CBE573

BS584

MS613

MS620

MS642

IE643

CBE652

CBE653

MS670

CH672

CH673

CH674

CH675

CBE682

MS684

PSE711

Reactions of Polymers

Surface and Interface Properties of Polymers

Organic Synthesis I

Fundamentals of Microstructure Fluid Flow

Optimal design of Composite Structures

Organometallic Chemistry

Nanoscale Surface Analysis

Engineering of Soft Materials

Polymer Rheology

Biopolymer

Fuel Cell Processes and Materials

Novel Drug Delivery Systems

Solid State Physics

Optical Materials

Electronic Packaging Technology

Design and Analysis of Experiments

Polymer Characterization

Mechanical Properties of Polymers

Sol-Gel Nano Materials and Process

Specialty Polymer Chemistry

Polymer Physical Chemistry

Organic Electronic Materials

Introduction to Lithography

Organic Nano-Structured Materials

Principles of Semiconductor Devices

Special Topics in Polymer Materials I

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(4)

3:0:3(6)

3:0:3(3)

2:3:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(2)

3:1:3(4)

3:0:3(3)

3:0:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

Fall

Fall

Spring

Spring ․ Fall

Spring

Fall

Fall

Fall

Spring ․ Fall

Fall

Fall

Fall

Fall

Spring

Spring

Fall

Spring

Spring ․ Fall

Fall

Spring ․ Fall

Spring ․ Fall

Spring

Spring

Fall

Spring

Spring ․ Fall

*MAE633

3. Curr iculum

❐ Graduate Course
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Classification Subject No. Subject Name Lecture:Lab.:Credit
(Homework) Semester Remark

Elective

Major

Course

PSE712

CBE731

CBE751

CH773

CBE851

Special Topics in Polymer Materials II

Polymer Fluid Dynamics

Advanced Rheology of Polymer

Special Topics in Polymers Chemistry I

Special Topics in Polymer Engineering

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

Spring ․ Fall

Spring ․ Fall

Spring ․ Fall

Spring ․ Fall

Spring ․ Fall

*MAE633

Research

PSE960

PSE966

PSE980

PSE986

Thesis (Master Student)

Seminar (Master Student)

Thesis (Ph.D. Student)

Seminar (Ph.D. Student)

1:0:1

1:0:1

Spring ․ Fall

Spring ․ Fall

Spring ․ Fall

Spring ․ Fall

※ * Substitute course

500-level courses are open to undergraduate students.
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4. Descr iptions of Courses

PSE501 Polymer Materials

The properties and application of various polymer materials will be covered. The course also covers new

polymeric functional and structural materials applied in advanced technology of IT, BT and NT.

CBE552 Polymer Processing

This course covers several different processes related to the fabrication parts from polymeric materials and

relevant mathematical modeling. Extrusion, injection and elongational processes are main concerns along with

heat and mass transfer problem in these processes.

* Prerequisites: CBE451 (Polymer Structure and Bulk Properties)

CBE556 Structure and Properites of Macromolecules

The effects of the polymer structure (chemical structure, molecular weight, intermolecular structure and

morphology) on physical, mechanical and electrical properties are studied. The property estimation scheme

originating from the structure-property correlation is also studied.

CBE554 Polymer Physics

This course intends to provide a solid base for the understanding of polymeric materials. The

microstructure of the chain molecule, the physical behavior and state of polymers are treated in this course.

The emphasis of this course lies on fundamental physical concepts, terminology, and an overview of the

phenomenology of polymer materials.

CBE651 Multicomponent Polymer Materials

The synthesis, morphology, properties and application of the multi-component polymer materials are studied.

Block and graft copolymer, polymer alloy and interpenetrating polymer networks (IPN) are studied as the

multi-component polymer materials.

CH671 Organic Chemistry of High Polymers

This course is designed to give graduate students in Chemistry a survey of the synthesis and reactions of organic

polymers and their physical characterization including kinetics of radical species and condensation polymerization,

stereochemistry of polymers, ionic polymerizations and other organic chemistry of polymers.

PSE511 Reactions of Polymers

The course reviews various chemical reactions between polymers. Several applications are introduced which

can lead to new applications.

PSE512 Surface and Interface Properties of Polymers

The course correlates the chemical structure and surface characteristics. The surface exposed to air, the

interface between two polymers are studied and the influence on aging, adhesion and mixing will be discussed.

The surface treatment of biomedical polymers and the surface of membrane will also be studied.

CH522 Organic Synthesis I

The lecture covers carbon-carbon bond formation of organic syntheses including alkylation, aldol condensation, free

radical reaction rearrangement and cycloaddition reaction.

CBE533 Fundamentals of Microstructured Fluid Flow

This course deals with flows of complex imcrostructured fluids in continua emphasizing the microscopic

behavior. Continuum hypothesis and its consequences, equations of motion, continuity equation, transport

equations of heat and mass will be covered for the systems of complex fluids. Examples of flowing systems

to be considered include Brownian motions, particulate suspensions and heat and mass transfer at low

Reynolds numbers.

MAE537 Optimal design of Composite Structures

This course is an introduction of anisotropic solid mechanics based on the classical plate theory (CLT).
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This course gives an insight on the properties of composite materials and helps to prepare computer

programs for the stress and strain analyses. A brief experiment using an autoclave vacuum bag molding

method is offered to manufacture a sand composite structure.

CH542 Organometallic Chemistry

This course is designed for senior undergraduate and graduate students in teaching reaction mechanisms, and

synthetic and catalytic aspects of transition metal organometallic compounds.

Prerequisite Courses : CH341 and CH342

MS542 Nanoscale Surface Analysis

This course provides the fundamental principles of Scanning Probe Microscope (SPM) which has become a

powerful technique on the science of nanoscale materials through the lecture and experimental. The applications of

SPM to the nanoscale surface analysis will be also introduced.

MS544 Engineering of Soft Materials

In this course, the basic concepts for soft condensed matter, which includes polymers, colloidal dispersion,

amphiphiles and liquid crystal, are presented with the particular emphasis on their structure formation and the

corresponding physical properties.

CBE551 Polymer Rheology

Constitutive equations are needed to describe the flow behaviors of polymeric liquids. In this course,

differential and integral types of constitutive equations are derived using the continuum theory and the

non-equilibrium thermodynamics. They are applied to the flow system of fluid.

CBE555 Biopolymer

Introduction and classification of the biopolymers, their chemical and physical structures are studied. The

application of biopolymers in biomedical, sensor, drug delivery, etc, are also studied.

CBE573 Fuel Cell Processes and Materials

Unit process analysis and materials design for fuel cell core technology will be discussed. State-of art fuel cell

unit process and computer simulation will be understood. Optimal design of MEA preparation, cathode and anode

materials, electrolytes, stack, bipolar plate, and diffusion layer will be introduced. Recent trends of primary fuel

cell technology will be included.

BS584 Novel Drug Delivery Systems

This is a general education course of novel drug delivery systems (DDS), introducing sustained-release DDS formulation

and targeted drug delivery systems. The importance and current problems concerning stabilization and formulation of DDS

and gene delivery systems are the major topics of discussion in this course, as well as the design of polymeric scaffold

system for effective drug delivery.

MS613 Solid State Physics

This course is designed for beginning graduate students of materials science and engineering. It will cover crystal

structure, lattice vibration, the theory of electron gas, the quantum electron theory and the concept of band theory.

MS620 Optical Materials

This course deals with physical and chemical properties of the materials used for optical devices and consists of

three parts. The first part consists of nature of electromagnetic waves, light propagation, refraction, reflection,

reflection, scattering and absorption, and color generation in materials. The second part consists of light course,

modulation, and detection (including human eyes) of light. Third part consists of electro-optical phenomena and

optical integrated circuits.

MS642 Electronic Packaging Technology

This course covers electronic packaging technologies such as electronic design, thermal consideration, mechanical

design, reliability and failure mechanism, chip interconnection, chip packaging, printed board technology, soldering,

ceramic packaging, and multi chip packaging.
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IE 643 Design and Analysis of Experiments

Theories of experimental design and analysis methods of experimental data with applications to industrial problems

are introduced. Characteristics of various experimental designs and analysis of variance method are covered.

Emphasis is placed on experimental methods for the design and improvement of products or processes and on

optimal experimental design considering the cost and statistical efficiency.

CBE652 Polymer Characterization

Theories and experimental method for the characterization of polymer materials are studied. Theories on molecular

conformation, osmometry, X-ray, light scattering, rheometry, gel permeation chromatography are also studied.

CBE653 Mechanical Properties of Polymers

The equations to describe the elasticity and viscoelasticity of polymer solid are derived by using the continuum

and statistical theories. They are applied to the analyses of isotropic and anisotropic polymers. The theories are

compared with the experimental results of polymers with linear and nonlinear visco-elasticities. The yield and

fracture behaviors of polymers are also studied.

MS670 Sol-Gel Nano Materials and Process

In this course, fundamentals of sol-gel process and fabrication of ceramics and glasses by sol-gel process are

studied. Also, synthesis and application of nano materials such as nano composites, nano hybrids, nano structured

materials, mesoporous materials, and biomaterials prepares by sol-gel nano process are introduced

CH672 Specialty Polymer Chemistry

This course involves synthesis and properties of photonically and electronically functional polymers. Focus is on

conducting polymers, photoconducting polymers, photoresponsive polymers, nonlinear optical polymer,

electroluminescent polymers, polymer batteries, and photoresists.

CH673 Polymer Physical Chemistry

This course involves thermodynamic analysis of structure and properties of polymer systems. The focus here is

on polymer structure, thermodynamics of polymer solutons, elasticity of rubber, phase equilibrium, friction, and

transport processes.

CH674 Organic Electronic Materials

The course provides the basic principles, various organic and polymeric materials as well as their syntheses and

the device fabrications of organic thin-film transistor, organic light-emitting diode and organic photovoltaic cell

which are strongly connected with industrial fields.

CH675 Introduction to Lithography

Lithography is applied widely to manufacturing of semiconductor microchips, displays, and MEMS devices. This

course discusses the physics of lithographic process, resist materials, resist processing, and emerging lithographic

technologies such as nanoimprint lithography, interference lithography, immersion lithography, and scanning probe

lithography.

CBE682 Organic Nano-Structured Materials

This topics of this course includes: non-crystal, crystals, liquid crystals, imperfections in ordered media, and finally

nano-structure. Because the properties of nanomaterials are structure-sensitive, numerous associations in this class

will be made to establish structure-property relations for advanced organic materials using very useful experimental

techniques, in particular, diffraction and microscopy. Applications to IT and BT devices using nanostructured

materials are also discussed.

MS684 Principles of Semiconductor Devices

This course covers the basic physics, operation principles, and processes of semiconductor devices. This course

provides the thinking tools for materials scientist to develop or improve the device characteristics, which are

closely related to materials science such as structures, bulk defects, interface defects, thermodynamics, and

kinetics.
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PSE711 Special Topics in Polymer Materials Ⅰ
Engineering plastics, high performance polymers, and functional polymers will be introduced and their

characteristic properties are studied.

PSE712 Special Topics in Polymer Materials Ⅱ
Engineering plastics, high performance polymers, and polymers for electronic application will be introduced and

their characteristic properties are studied.

CBE731 Polymer Fluid Dynamics

Molecular approaches for the understanding of flows in the polymeric systems are the main issues here and

rheo-optical experiments are also dealt to study the relationship between microstructure and properties of these

system.

CBE751 Advanced Rheology of Polymer

Probability theories for the Rouse motion, hydrodynamic interaction and conformation of polymer are introduced to derive

the diffusion equations and constitutive equation. The constitutive equations derived using phase-space and reptation

theories are used to calculate the rheological properties of flexible and liquid crystalline polymers in dilute, concentrated or

melt state.

CH773 Special Topics in Polymers Chemistry I

This course is composed of lectures on special topics selected from recent "hot topics" in polymer chemistry. The

topics include synthetic metals, liquid crystals, photonic polymers, degradable polymers, thermoresistant polymers

and new materials.

CBE851 Special Topics in Polymer Engineering

This course deals with recent trends of the properties of polymers, such as solution properties, solid properties,

electrical properties, optical properties and mechanical properties. Recent topics on polymer characterization

methods are also discussed.

PSE960 Thesis <Master Student>

PSE966 Seminar <Master Student>

PSE980 Thesis <Ph.D. Student>

PSE986 Seminar <Ph.D. Student>
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Space Exploration Engineer ing Program

Homepage : spex.kaist.ac.kr

Office phone number : +82-42-350-3702~4

1. Introduction

The primary goal of Space Exploration Engineering(SPE)) program is to develop highly skilled manpower for

future national space program through multi-disciplinary education program. Furthermore, we look forward to

expanding technological basis in spacecraft and space exploration accumulated by KAIST to international level. For

such challenging objectives, our program seeks to train spacecraft experts with mission design analysis capability

and system integration knowledge. Moreover, the experts should develop themselves with independent R&D

activity and international co-research work through SPE program.

Space has vast scientific, military, economical, social values in its exploration, and nowdays it is considered

immense human resources. Our neighboring and leading countries are establishing own space programs and take

aggressive actions in developing space technologies. Our government is planning on vision for future national

space program with technology infrastructure in Earth observation and scientific satellites developed last 15 years.

In 2007, our government announced road map for lunar exploration; launching the first lunar mission satellite in

2020, and lunar lander in 2025. It is required to build skillful technical man power and investigate core

technologies by establishing systematic educational and training system.

Space exploration requires multi-disciplinary technologies such as electrical engineering, electronics, computer

science, aerospace, mechanical engineering, material science, physics, astrodynamics. KAIST is a leading academic

institute, represented Wooribyul satellites, in space technology in Korea. The Space Exploration Engineering

Program will be led by faculty members from the departments of electrical engineering, aerospace engineering,

physics, mechanical engineering. Technical staffs at Satellite Research Center(SaTRec) will be involved with

education and training. Advanced knowledge and hand-on experience will be provided to the students. Key

research areas include mission design/analysis, spacecraft engineering, payload technologies, space robotics. The

research areas will be decided to meet the concurrent need of national space program. Furthermore, students will

be given opportunities to actively participate in future space exploration subjects. In order to experience system

engineering, students will make a team to build their own nano-scale satellite.

Space Exploration Engineering Program is aiming the goal to develop into a world-class education and research

group in the next ten years. For this goal, building independent research capability and participating national space

program are planned with internal network. Students and faculty members with diverse background will work on

advanced research on space exploration and contribute to national space program.
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2. Degree Programs

Both M.S. and Ph.D. degrees will be offered, and students will have "Space Exploration Engineering" and

major of their departments in their diplomas.

Programs Main goals for Education

Master Program

○ Basic theory in space technology

○ Mission design/analysis

○ Understand spacecraft system, and system integration

○ Applied research and system integration capability

Ph.D. Program

○ Advanced mission design/analysis

○ Advanced spacecraft system integration and design

○ Train experts in core technologies

○ International cooperation

3. Education and Research Activity

The Space Exploration Engineering Program has four major education and research areas.

◦ Space Exploration Mission Design

The primary goal of this area is mission design for space exploration. It is essential to design space missions

with success for the spacecraft to reach moon or solar system. For this goal, technological elements such as

optimal mission design, guidance and control, autonomy, and fault diagnosis of spacecraft. Docking

technology for robotics on the planet surface and reentry technology to deliver samples collected on the

planet to the earth are included. The mission design area essentially covers technologies for guarantee of

mission success.

◦ Core Spacecraft Technology Engineering

The main objective is to study core technologies on spacecraft design. In general, spacecraft requires high

reliability light-weight structure and propulsion systems during flight or landing stage. Also, high reliability

onboard computer, large high speen memory, deep space communication system hardware and algorithm will

be investigated. For long-duration mission, efficient power system is another key element. For space flight

and attitude control, highly efficient main and auxiliary thruster systems technology will be studied. In order

to survive in space environment, light-weight composite material and associated structural sub-systems design

will be investigated in this Core Spacecraft Technology Engineering area.

◦ Mission Payload and Image Processing Research

The primary goal of this area is to conduct advanced research on space payloads and data processing

technology. For lunar and solar system exploration, payload design to meet the mission objectives is required.

The recent trend of space exploration is more focused on detecting resources rather than purely scientific

purpose. In order to keep pace with such trends, space robotics, micro-wave and optical payload technologies

are main research subjects. Unlike conventional Earth-mission spacecraft, new technology paradigms such as

miniaturization, low-power, and light-weight are will be investigated in this field.

◦ Space Robotics Research

Research on core-technologies for space robotics which will land on lunar surface to perform missions is

primary goal of this field. One of the reason why lunar exploration mission has received intense focus

recently among may nations is because of natural resources on the moon. The space robotics research is

target to searching natural resources on lunar surface or other planets. Mars exploration robotics is another
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potential area being considered. Considering space environment which is different from the Earth environment

in many ways, key technologies will be investigated which include communication, control, mechanism,

remote control under communication time delay, information analysis, and sensor network. In particular,

obstacle avoidance on lunar surface efficient mechanism design, and deepspace communication will be the

focus of research subjects.

4. Course Requirements

❐ Master Program

A. Graduation Credits : At least 33 credits

B. General Courses: : 3credits(including Leadership course ) and 1AU

- Should select at least 1 course among CC500(Scientific Writing), CC510(Introduction to Computer

Application), CC511(Probability and Statistics), CC512(Introduction to Materials and Engineering),

CC513(Engineering Economy and Cost Analysis), CC522(Introduction to Instruments), CC530

(Entrepreneurship and Business Strategies).

- CC010 Leadership seminar (Credits are not granted, but it is a mandatorily required course, except

part-time and foreign students).

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 6credits

D. Elective Major Courses(Essential) : 12 credits

- Student's Departments and other elective majors selected by Space Exploration Engineering Program are

permitted.

E. Research : At least 12 credits

- It could be substituted with research course in the student‘s department.

❐ Ph.D. Program

A. Graduation Credits : 60credits

B. General Courses: : 3credits and 1AU

- CC020 Ethics and Safety I(1AU)

C. Elective Major Courses (Essential) : 9credits

D. Elective Major Courses(Elective): : At least 18credits

- Student's Departments and other elective majors selected by Space Exploration Engineering Program are

permitted.

E. Research: 30credits at least

Research, Individual research, and seminars can be included in 30credits.

(can be substituted student's department research credit)

F. Others : Credits earned in the master's program are accumulated in the Ph.D. program. (exclude research

credits)
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Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Semester Remark

General
Courses

CC 010 Special Lecture on Leadership 1:0:0(0) Spring･Fall

CC 500 Scientific Writing 3:0:3(4) Spring･Fall

CC 510 Introduction to Computer Application 2:3:3(10) Spring･Fall

CC 511 Probability and Statistics 2:3:3(6) Spring･Fall

CC 512 Introduction to Materials and Engineering 3:0:3(3) Spring･Fall

CC 513 Engineering Economy and Cost Analysis 3:0:3(6) Fall

CC 522 Introduction to Instruments 2:3:3(8) Fall

CC 530
Entrepreneurship and Business
Strategies

3:0:3(6) Fall

CC 020 Ethics and Safety I 1:0:0 Spring･Fall

Mandatory
Major Courses

SPE510 Space Mission and Orbit Analysis 3:0:3(6) Spring

SPE520 Introduction to Spacecraft Engineering 3:0:3(6) Fall
planning
to open

Elective Major
Courses

(Essential)

SPE530 Spacecraft Mechanical Systems 3:0:3(3) Fall

planning
to open

SPE532 Spacecraft Thermal Control 3:0:3(6) Spring

SPE536 Spacecraft Power System Design 3:0:3(6) Fall

SPE538 Spacecraft Onboard Computer System 3:0:3(6) Spring

SPE540 Spacecraft Communication System 3:0:3(6) Fall

SPE542 Spacecraft Control System 3:0:3(6) Spring

SPE546 Spacecraft Propulsion System 3:0:3(6) Fall

SPE560
Space Observation Payloads and
Applications I

3:1:3(6) Spring

SPE562
Space Observation Payloads and
Applications II

3:0:3(6) Fall

SPE564 Spacecraft Optical Systems 3:0:3(6) Spring

SPE566 Space Remote Sensing I 3:0:3(6) Spring

SPE568 Space Remote Sensing II 3:1:3(6) Fall

Elective
Major

Courses
(Elective)

CS530 Operating System 3:0:3(6) Spring･Fall

EE413 Networking Design and Programming 3:1:3(6) Spring **

EE421 Wireless Communication Systems 3:0:3(6) Spring **

EE432 Digital Signal Processing 3:0:3(6) Fall **

EE535 Digital Image Processing 3:0:3(6) Spring

EE542 Microwave Engineering 3:1:3(6) Fall

EE567 Photovoltaic Power Generation 3:0:3(6) Spring

EE571 Advanced Electronic Circuits 3:0:3(6) Fall

EE581 Linear Systems 3 : 0 : 3 ( 6 ) Spring

EE594 Power Electronics Systems 3:0:3(6) Fall

5. Curr iculum
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Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Semester Remark

Elective
Major

Courses
(Elective)

EE681 Nonlinear Control 3 : 0 : 3 ( 6 ) Fall

IE525 Project Management 3:1:3(4) Spring

IE634 Reliability and Maintenance Engineering 3:0:3(3) Spring

MAE500
Mathematical Methods in Mechanical
Engineering

3:0:3(6) Spring

MAE502 Introduction to Finite Element Method 3:0:3(4) Spring

MAE505 Measurement Instrumentation 3 : 1 : 3 ( 6 ) Fall

MAE512 Advanced Heat Transfer 3:0:3(6) Fall

MAE518 Rocket System Engineering 3:0:3(6) Fall

MAE542 Mechanics of Composite Materials 3:0:3(6) Fall

MAE550 Advanced Dynamics 3 : 0 : 3 ( 6 ) Fall

MAE551 Linear Vibration 3:0:3(6) Spring

MAE553 Robot Dynamics 3:0:3(6) Spring･Fall

MAE561 Linear System Control 3 : 0 : 3 ( 6 ) Spring

MAE563 Microprocessor Application 2 : 3 : 3 ( 6 ) Fall

MAE566
Spacecraft Trajectory Guidance and
Control

3:0:3(6) Spring

MAE595 Introduction to Optimal Flight Control 3 : 0 : 3 ( 6 ) Spring

MAE597
Spacecraft Attitude Dynamics and 
Control 3:0:3(6) Spring

MAE726
Equilibrium Hypersonic
Aerothermodynamics

3 : 0 : 3 ( 6 ) Spring

MAE728 Reentry Aerothermodynamics 3 : 0 : 3 ( 6 ) Fall

MAE761 Nonlinear System Control 3 : 0 : 3 ( 6 ) Spring

MAE860
Special Topics in Propulsion and 
Combustion

3 : 0 : 3 ( 6 ) Fall

MAE890
Special Topics in Aerospace 
Engineering

3 : 0 : 3 ( 6 ) Spring･Fall

PH481 Astrophysics 3:0:3(4.5) Fall **

PH441 Introduction to Plasma Physics 3:0:3(4.5) Fall **

PH622 Geometrical Optics 3:0:3(4.5) Spring･Fall

Research

SPE960 Thesis (Master Student)

SPE980 Thesis (Ph.D. Student)
planning

to open
SPE966 Seminar (Master Student) 1 : 0 : 1

SPE986 Seminar (Ph.D. Student) 1 : 0 : 1

** : Undergraduate and Master's co-subject
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6. Descr iptions of Courses

SPE510 Space Mission and Orbit Analysis

This course covers space mission design and orbit analysis. Target spacecraft include earth observation satellites,

geostationary and solar system exploration satellites. For such a goal, basic analysis on mission requirements and

procedures to meet the requirements will be discussed with fundamental orbit analysis.

SPE520 Introduction to Spacecraft Engineering

This course covers basics on spacecraft engineering. Basic mission analysis, and introduction to sub-systems are

discussed. In addition, launch trajectory analysis, docking systems and reentry dynamics are introduced. Different

sensors onboard the spacecraft will be studied also.

SPE530 Spacecraft Mechanical Systems

Various spacecraft mechanical systems design will be covered in this course. Not only bus system, but also

payload systems design will be discussed with special focus on composite material technology which has shown

many space applications in recent decades.

SPE532 Spacecraft Thermal Control

In this course, introduction to spacecraft thermal control is presented. Radiation theory in space, and actual thermal

analysis example will be provided to help understanding on spacecraft thermal control. Both passive and active

thermal control approaches will be discussed.

SPE536 Spacecraft Power System Design

Power requirement analysis to meet mission objectives and associated power control system design approach will

be presented. Especially, recent power system design methods will be investigated in detail.

SPE538 Spacecraft Onboard Computer System

Basics on high reliability onboard computers design will be covered. Recent trends on spacecraft onboard

computers and detailed design aspects will be presented also. Furthermore, overview on onboard flight software

with recent trends is another subject of this course.

SPE540 Spacecraft Communication System

In this course, we will cover fundamentals of spacecraft communication systems design. For this goal, basic

requirements and elements of low earth orbit and deep space spacecraft communication will be presented in detail.

With virtual mission scenarios, an attempt will be made to design communication system to meet such mission

scenarios.

SPE542 Spacecraft Control System

Attitude control system analysis and actual design will be covered in this course. Both single-axis and three-axis

attitude control modes will be simulated with various guidance algorithms. For design study, interface between

sensors and actuators will be covered.

SPE546 Spacecraft Propulsion System

Basics on spacecraft propulsion system and various actual propulsion system examples will be presented. In

addition to conventional mono or bi-propellant propulsion systems, electrical thrusters will be introduced. Actual

mono-propulsion systems are demonstrated during the class.

SPE560 Space Observation Payloads and Applications I

Basic operational principles and detailed design aspects of optical and infrared payloads for space exploration will

be presented in this course.

SPE562 Space Observation Payloads and Applications II

Various space payloads such as spectrometers, laser altimeter, radar altimeter, X-ray analyzer will be covered with

detailed analysis on each payload. Data processing approaches will be also provided.

SPE564 Spacecraft Optical Systems

Principles and analysis on parameters determining performance of space payload will be studied. Targe payload

system will be given for students to build up practical experience on payload systems design.
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SPE566 Space Remote Sensing I

Understand basic principles on space remote sensing, and study data processing algorithms with different payload

equipments.

SPE568 Space Remote Sensing II

In this course, complete steps for space remote sensing will be taken by using actual remote sensing data. Both

ground and ocean measurement data will be used to learn advanced remote sensing technology. Furthermore,

application of remote sensing technology to space exploration missions will be introduced.

CS530 Operating System

The main focus of this course is to understand the concurrency features of modern operating systems. Concurrent

programming is dealt with in detail to simulate various parts of an OS. Other topics that are required to

understand the process-oriented OS structure are also discussed.

EE413 Networking Design and Programming

This is an introductory networking course based on the Cisco Networking Academy Program and provides

knowledge and practical experience with the design, configuration, management, and maintenance of computer

networks. Topics include OSI 7-layer architectures, cabling, Ethernet, routing, TCP / IP protocols, IP addressing,

routing protocols, WANs, network troubleshooting, and access control lists.

EE421 Wireless Communication Systems

This course emphasizes practical implementation aspects of digital communication systems. A physical-layer

software implementation project will be assigned for a selected commercially-deployed communication system.

Topics covered in this digital communication course include : (1) Digital modulation and demodulation, Optimum

receivers, (2) Adaptive equalization and Synchronization, (3) Channel capacity, Error control codes.

(Prerequisite: EE321)

EE432 Digital Signal Processing

This course studies the representation, analysis, and design of discrete-time signals and systems. Topics include a

review of the z-transform and the discrete Fourier transform, the fast Fourier transform, digital filter structures,

digital filter design techniques, analog-to-digital and digital-to-analog data conversion, rate conversion, sampling and

aliasing issues.

(Prerequisite: EE202)

EE535 Digital Image Processing

This course deals with the fundamental concept of digital image processing, analysis, and understanding. Topics

include sampling, linear and nonlinear operations of images, image compression, enhancement and restoration,

reconstruction from projections, feature extraction, and image understanding.

EE542 Microwave Engineering

This course is designed to provide in-depth understanding and knowledge on the theory and applications of

microwave circuits, components, and systems used in Microwave and RF wireless communication systems.

(Prerequisite: EE204)

EE567 Photovoltaic Power Generation

In this course, various photovoltaic devices and systems are introduced. This course deals with basic theory of

solar cells, the structures and characteristics of various solar cells, and the recent R&D trend and future prospects

of photovoltaic technologies.

(Prerequisites: EE302)

EE571 Advanced Electronic Circuits

This course introduces new analysis methods for analog-circuits implemented by using bipolar and MOS

transistors. Since the design of analog circuit requires both approximation and creativity, this course explains how

to approximate and design complicated circuits.

(Prerequisites: EE206, EE301)
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EE581 Linear Systems

Topics include system representation (input-output description, state variable description), solutions of linear

dynamical equations, controllability and observability, irreducible realization, stability (BIBO stability, Lyapunov

stability) for rigorous treatment of linear systems. In addition, feedback linearization is to be covered.

EE594 Power Electronics Systems

This course covers the design and analysis of the topology about the DC / DC converter, PFC (Power Factor

Correction) circuit and control methode in that topology. Also the topology such as inverter, resonant converter,

and active power filter is introduced, and the control algorithm of that topology is studied in this course. Finally

the state of the art in power conversion system is discussed, and every student carries out a term project about

design and modeling of power supply. On completion of this course students will have built confidence on their

ability to design and analyse the power conversion system.

(Prerequisite: EE391)

EE681 Nonlinear Control

This course is intended to present the fundamental result of analysis and design of nonlinear control systems.

Especially, this course is concerned with the analysis tools for nonlinear dynamical systems and the design

techniques for nonlinear control systems.

(Prerequisite: EE581)

IE525 Project Management

The course deals with project management concepts, scheduling models and algorithms, work breakdown structure,

project management processes, project management systems, and their applications to engineering projects and SW

development / system integration projects.

IE634 Reliability and Maintenance Engineering

The purpose of this course is to develop mathematical models and methods of solving problems in producing,

estimating, or optimizing the probability of survival of components or systems with special emphasis on the

applications to the maintenance and replacement decision-making. Among the major topics covered are: concept

and definition of reliability; failure distributions and reliability functions; reliability of parallel systems; reliability of

stand-by systems; system maintenance, availability and dependability; reliability design considerations; components

and system reliability measurements; implementation of reliability.

MAE500 Mathematical Methods in Mechanical Engineering

Basic mathematical skill, matrix, linear equation, linear space will be covered to study mechanical engineering.

MAE502 Introduction to Finite Element Method

Finite element method to solve a differential equation.

MAE505 Measurement Instrumentation

Basic principles, concepts, and methods of measurement instrumentation of physical quantities dealt with

significance in mechanical engineering are introduced. Emphasis is given to the measurements of lengths, forces,

and temperature with mechanical, electromagnet, and optical instrumentation technologies.

MAE512 Advanced Heat Transfer

The aims of this course are to give the students more concrete understanding of basic ideas of heat transfer and

to enable them to design actually applicable devices. Brief introduction to recent research topics will be added at

the end. There will be a few homework assignments.

MAE518 Rocket System Engineering

Elementary principles of the rocket propulsion system are taught in this lecture. This course is offered for senior

level undergraduate and 1st year master program students majoring aerospace engineering and mechanical

engineering. Students will practice design calculation to apply basic principles of fluid mechanics and heat

transfer to this calculation. The lecture will cover issues of maximum velocity, acceleration, total impulse and

derivation of performance parameters from thrust chamber data.
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MAE542 Mechanics of Composite Materials

This course covers the following topics: Classification and characteristics of composite materials; strain-stress

relations of anisotropic materials; classical laminate theory; analysis of symmetric and unsymmetric laminate;

interlaminar stress; failure criteria of composite; mechanical testing methods and applications.

MAE550 Advanced Dynamics

Kinematics of two and three dimensional motions of rigid bodies are started with as well as particle motions. An

efficient and systematic method for derivation of equations of motion of such a system is studied based on Kane's

approach. The most fundamental law, i.e., Newton's 2nd law and other advanced dynamic(Hamilton and Lagrange)

equations are covered as well for comparison purpose.

MAE551 Linear Vibration

Beginning with linear system theory, principles in advanced dynamics are introduced. Then, single and multiple

degree-of-freedom(DOF) systems are covered. Relevance of eigenvalue problems to multiple DOF system analysis

is introduced together with some numerical techniques. How to deal with distributed systems such as string, rod,

beam, membrane and plate is covered for simple geometries. Numerical approximation techniques for the

distributed systems are studied finally.

MAE553 Robot Dynamics

To develop an understanding and facility with the basic analytical tools for the analysis and design of multi-body

dynamic systems through robotic manipulators.

MAE561 Linear System Control

Designed to enable graduate students to make analysis of a given linear system in terms of stability, controllability

and observability, and to design a linear controller by using eigenstructure assignment

MAE563 Microprocessor Application

Designed to give graduate students the ability to understand basic principles of microprocessors and their

applications in modern product designs. Prerequisites by topics: basic electrical circuits, computer languages.

MAE566 Spacecraft Trajectory Guidance and Control

In this course, spacecraft orbit guidance and control problems are discussed. Detailed analysis on guidance and

control techniques necessary for mission operations from the launch phase is covered. In particular, lectures are

given in the areas such as spacecraft rendezvous and docking, formation flying, inter-planetary mission analysis,

optimal orbital maneuver, and guidance and control of reentry vehicles. Simulation study is also paralleled with

lectures to provide practical experience.

MAE595 Introduction to Optimal Flight Control

In this course, classical optimal control theory is introduced. Then, various practical optimization algorithms are

introduced and applied to trajectory optimization and flight control design. Students are supposed to develop the

code by themselves. Emphasis will be given to formulation of optimization problems and numerical efficiency of

algorithms such as convergence characteristics.

MAE 597 Spacecraft Attitude Dynamics and Control

Advanced spacecraft attitude dynamics and control subjects are covered in this course. Classical dynamics approach

are introduced to establish a variety of spacecraft attitude dynamics problems. Different attitude kinematics are also

discussed to provide thorough understanding on the description of attitude dynamics and kinematics modelling.

Attitude control problems using on-off thrusters are explained with simulation results. Recent developments in

thruster modulation techniques are addressed. Flexible spacecraft modelling and control law design are presented to

provide basic knowledge on recent advances in large spacecraft modeling and control technologies.

MAE726 Equilibrium Hypersonic Aerothermodynamics

This course deals with the basic concepts of thermochemical phenomena occurring in hypersonic flight. Learns the

basic principles of atoms, molecules, quantum mechanics, statistical mechanics, radiation, and spectroscopy related

to the equilibrium state in hypersonic flows, and computational methods.
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MAE728 Reentry Aerothermodynamics

This course deals with the heat transfer phenomena, ablation phenomena of the thermal protection systems, and

methods of testing thermal protection systems. Beginning with the theory of boundary layers in hypersonic flight,

one learns the phenomena occurring at the surface of the thermal protection system, the phenomena occurring

inside the thermal protection system, shock tubes, arc-heated wind tunnels, and ballistic ranges.

MAE761 Nonlinear System Control

This course deals with the contents about the nonlinear system and nonlinear controller widely. Those contents

involve the analysis, stability, controller design for the nonlinear system and design, analysis for the nonlinear

controllers.

MAE860 Special Topics in Propulsion and Combustion

Advanced and contemporary theories and their applications in the field of propulsion and combustion that are not

adequate to be included in a regular class are covered in this lecture.

MAE890 Special Topics in Aerospace Engineering

Theories which are not covered in regular class in the field of aerospace engineering are taught in this course.

This course also introduces current research activities and references.

PH481 Astrophysics

This course is designed to help students understand the astronomical phenomena in terms of basic physical

principles. Topics include the physical properties of interstellar medium, stellar structure and evolution, structure

and dynamical evolution of galaxies, and theories of cosmological evolution.

(Prerequisites: PH232, PH312)

PH441 Introduction to Plasma Physics

This course is designed to help students build their ability to understand basic plasma concepts. Topics include

discharge processes and application of plasmas, motion of charged particles in electric and magnetic fields, plasmas

as fluids (magnetohydrodynamics), diffusion in weakly and fully ionized plasmas, waves in fluid plasmas, and

kinetic theory and nonlinear effects.

(Prerequisites: Electromagnetism)

PH622 Geometrical Optics

This course is designed to teach general concepts on Gaussian optics, Seidel first order aberration theory, and

optical design method. Methods of optical testing are also reviewed.

(Recommended Prerequisites: Introductory of optics, Introductory on wave optics.)
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Environmental and Energy Technology

Program
Dept. Phone : +82-42-350-3604

1. Introduction

The purpose of the Environmental and Energy Engineering is to achieve an ideal society by protecting and

improving natural environment through efficient management and treatment of pollutants generated from various

human activities, including usage of energy. Thus, this program focuses on solving pollution problems which are

becoming more complicated due to high growth of industrial society.

Currently, the Sustainable Development considering environmental preservation and economic development

becomes the central axis of an international order. Environmentally sound and sustainable development is all

nations' ultimate goal in the construction of a welfare country. Furthermore, ＇Green Round,＇ emerging as a

new world trade barrier, is an urgent task to be solved because environmental preservation is considered as one of

the most important strategies in business and environmental technology of developed countries. Therefore,

environmental industry is promising and has more influences on all the fields in an economic society.

The Program was established based on the concept that the key to these kinds of problems is to develop

advanced environmental technology and produce high-level manpower who has well-arranged fundamental principles

and special knowledge. The objectives of this interdisciplinary program are: (1) to educate graduate students for

advanced technology on environmental protection and energy generation; (2) to produce well-skilled field engineers.

The ultimate goals are: (1) to establish environmental technology system to cope with the world's trade situation:

(2) to improve the efficiency of whole environmental fields by retraining experienced environmental engineers and

environment-related manpower for advanced technology.

The future plans of the Program are as follows.

- Internationalization of up-to-date technologies relating the environmental and energy fields.

Environmental and energy problems become worldwide issues and novel environmental technology and clean

energy generation are a leading-edge fields. Therefore, it is necessary to develop up-to-date technologies and

to apply them to the fields.

- Systematization of environmental and energy administration and policy.

Environmental and energy administration and policy should be selected based on scientific and economic

reasons for optimal management. Thus, it is necessary to use a systematic tool and establish its technique.

- Establishment of educational system for field environmental and energy engineers.

Education system should provide field engineers with principles of environmental and energy engineering as

their knowledge is directly applicable to the field.
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2. Course Requirements

❐ Master program

A. Graduation Credits: more than 33 credits.

B. General Course: 3 credits & 1AU

- CC010 Leadership seminar (Credits are not granted, but it is a required course except part-time and

foreign students).

- CC020 Ethics and Safety Ⅰ(1AU)

C. Mandatory Major Courses: -

D. Elective Major Courses: over 18 credits (Take 3 credits among the courses offered in the Program. The

following undergraduate courses are considered as elective courses).

BS462 Environmental Biotechnology ME452 Noise Control Engineering

CBE471
Introduction to Environmental

Engineering
MAE452

Environmental Engineering of Nuclear
Power

NQE401
System Engineering of Nuclear Power

Plants and Experiments
NQE441

Environmental Engineering of Nuclear

Power

E. Research: Maximum 12 credits (Could be substituted with research credit earned at his/her own

department).

F. Others: Take at least 6 credits of major required and elective courses offered at other departments.

❐ Doctoral program

A. Graduation Credits: more than 60 credits

B. General Course: 3 credits and 1AU (not required, if you have already fulfilled it in the master's program)

C. Mandatory Major Courses: -

D. Elective Major Courses: 27 credits (Select 9 credits offered in the Program).

E. Research: over 30 credits (It could be substituted with research course in the student's department).

F. Others: ① Credits earned in the master's program are accumulated in the doctoral program. (Except for

research credits).

② Take at least 18 credits in major required or elective courses of other departments.

Students in the program should refer to P 50 for the curriculum requirement.

- Required courses are different depending on in scription on the diploma such as 'affiliated

department(interdisciplinary program)' or 'interdisciplinary program.'

❐ Inter im Measures

- This requirement is applied to interdisciplinary program students admitted to graduate school in 2009 and

thereafter.
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3. Curr iculum

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Common
Course

CC010 Special Lecutre on Leadership 1:0:0 Spring, Fall

CC020 Ethics and SafetyⅠ 1AU Spring, Fall

General

CC500 Scientific Writing 3:0:3(4) Spring, Fall

CC510 Introduction to Computer Application 2:3:3(10) Spring, Fall

CC511 Probability and Statistics 2:3:3(6) Spring, Fall

CC512 Introduction to Materials and Engineering 3:0:3(3) Spring, Fall

CC513 Engineering Economy and Cost Analysis 3:0:3(6) Fall

CC522 Introduction to Instruments 2:3:3(8) Fall

Elective
Major
Course

ENV501 Introduction to Clean Technology 3:0:3(4) Fall

CE573 Biological Wastewater Treatment Processes 3:1:3(6) Spring

CBE672 Air Pollution Control 3:0:3(3) Fall

CBE673 Water Pollution Control 3:0:3(3) Fall

BS532 Applied and Environmental Microbiology 3:0:3(1) Fall

NQE522 Nuclear Power Plant Design Project 3:0:3(6) Spring

NQE541 Radioactive Waste Management 3:0:3(6) Fall

BS760 Selected Topics in Environmental Biotechnology 3:0:3

BS536 Environmental Toxicology 3:0:3(2) Fall

CBE503 Numerical Methods for Chemical Engineers 3:0:3(4) Spring

CBE511 Design of Reaction Systems 3:0:3(4) Spring

CBE512 Introduction to Catalysis Engineering 3:0:3(4) Spring

CBE532 Mass Transfer 3:0:3(4) Spring

ENV521 Environmental microbiology experiment 0:9:3 Winter

ENV651 Soil and Groundwater Pollution Management Engineering 3:0:3(3) Spring, Fall

ENV661 Toxics Management Engineering 3:0:3(3) Spring, Fall

ENV731 Advanced Water Quality Management Engineering 3:0:3(3) Spring, Fall

ENV741 Advanced Air Pollution Control Technology 3:0:3(3) Spring, Fall

ENV791 Special Topics in Environmental Engineering 3:0:3(3) Spring, Fall

CE504 Advanced Environmental Chemistry 3:1:3(6) Spring

CE571 Environmental Engineering Laboratory 1:6:3(10) Summer

CE575 Industrial Wastewater Treatment 3:0:3(4) Fall

CE579 Hazardous and Industrial Waste Treatment 3:1:3(8) Fall

CBE571 Energy Engineering 3:0:3(4) Fall

CBE680 Membrane Technology 3:0:3(3) Fall

CBE632 Colloids and Surface Chemistry 3:0:3(3)

CBE761 Bioprocess Analysis and Control 3:0:3(3) Spring

MAE513 Advanced Combustion 3:0:3(6) Fall

MAE654 Noise Control 3:0:3(6) Fall

MAE810 Special Topics in Thermal & Fluid Engineering 3:0:3(6) Fall

MGT537 Environmental and Resource Economics 3:0:3(5) Spring

NQE512 Nuclear Reactor Analysis and Design 3:0:3(6) Spring

NQE513 Neutron and Quantum Particle Theory and Computation) 3:0:3(6) Fall

NQE523 Nuclear Reactor Safety Ⅰ 3:0:3(6) Fall

NQE624 Nuclear Fuel and Core Design 3:0:3(6) Fall

NQE575 Nuclear Energy Policy 3:0:3(6) Spring

Research

ENV960 Thesis (Master student)

ENV980 Thesis (Ph.D. student)

ENV966 Seminar (Master student) 1:0:1

ENV986 Seminar (Ph.D. student) 1:0:1
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4. Descr iptions of Courses

ENV501 Introduction to Clean Technology

This course deals with clean technologies to solve environmental problems fundamentally through pollution

prevention. It examines pollutant reduction processes, clean production processes, and zero-discharge / pollutant free

processes.

BS532 Applied and Environmental Microbiology

This course introduces characteristics and application fields of environmental microorganisms.

CE573 Biological Wastewater Treatment Processes

This course examines biological wastewater processes to remove organic materials and nutrients from municipal,

industrial or other wastewater and some factors that are important to understand microbial activity in biological

wastewater treatment. It also includes anaerobic digestion and aerobic composting of sewage sludge. Term

projects are required for all students.

CE579 Hazardous and Industrial Waste Treatment

This course consists of clean technologies, reduction technologies, intermediate and final waste disposal

technologies in hazardous and industrial waste management. It includes purification technologies for contaminated

soil and groundwater. Term projects are required for all students.

CBE672 Air Pollution Control

This course deals with source, measure and chemical reaction of air pollutants. It also provides fluid dynamics for

particles and the principle and design of atmospheric pollution control system.

CBE673 Water Pollution Control

This course consists of physics, chemistry, biological wastewater treatment, advanced wastewater treatment for

refractory pollutants, nitrogen and phosphorus treatment, small scale wastewater treatment systems, and sludge

disposal and treatment technologies.

NQE522 Nuclear Power Plant Design Project

This course examines the nuclear reactor and other device design with nuclear engineering theories. It includes

the original design of a reactor core that meets the specific shape of reactor, power generation, and other

parameters.

NQE541 Radioactive Waste Management

This course is designed for integrated radioactive waste management. It deals with sources and treatment

technologies of gas, liquid, and solid waste, solidification and volume reduction technologies, etc. in a nuclear

power plant.

BS760 Selected Topics in Environmental Biotechnology

This course provides recent research trends of environmental biotechnology and microbiology and investigates the

research methodology and results of up-to-date technologies.

BS536 Environmental Toxicology

This course deals with presence of toxic substances in food and medicine from a viewpoint of bacterial poison,

mycotoxin, food poison, insecticide, pesticide, heavy metal and food additives. It includes function mechanism,

public health, and the relationship between poisonous substance and detoxification.

CBE503 Numerical Methods for Chemical Engineers

This course is designed for the application of numerical methods to solve complex chemical process problems. It

consists of linear algebra, linear equations, non-linear equations, initial / boundary value problems in ordinary

differential equations, and the finite element method for partial differential equations.

CBE511 Design of Reaction systems

The objective of this course is to analyze and design reaction systems for chemical engineering. Major contents

are reaction kinetics, experimental design, systems with multiple reactions, ideal reactors, heat and mass transports,

residence time distribution and nonideal flow reactor design, and stability analysis.
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CBE512 Introduction to Catalysis Engineering

This course is designed to serve as an introduction of heterogeneous catalysis and its application for chemical

engineering. Topics include catalyst activation, elective adsorption, reaction rate expressions, catalyst preparation,

metal catalysts, acid catalysts, zeolite catalysts, and oxidation catalysts.

CBE532 Mass Transfer

This course deals with basic physical concepts, numerical modelling and practical application of transfer

phenomena using diffusion theory and coefficient of mass transfer.

ENV521 Environmental Microbial Experiment

This course consists of a series of basic microbial experiments including pure isolation, culture, etc. Students are

expected to investigate microbial distribution in environmental systems.

ENV521 Soil and Groundwater Pollution Management Engineering

This course introduces remediation technologies for polluted soil and groundwater. It includes examination of soil

properties, treatment methods, and shielding.

ENV661 Toxics Management Engineering

This course deals with basic technologies for hazardous waste from sources to final disposal. Term projects are

required for all students.

ENV731 Advanced Water Quality Management Engineering

This course examines management of water quality and water resources. It deals with pollutants to reach various

natural systems (surface water, groundwater, estuaries, and coasts) and systematic management of those pollutants.

It further discusses management models for long-term improvement in water quality.

ENV741 Advanced Air Pollution Control Technology

This course introduces recent technologies for various air pollution sources. It further designs air pollution control

equipments based on literature survey.

ENV791 Special Topics in Environmental Engineering

This course deals with emerging issues, technologies or policies related to environmental engineering.

CE504 Advanced Environmental Chemistry

This course provides fundamental chemical concepts of complex environmental processes treating water, wastewater,

hazardous waste, air, and soil / groundwater. Topics include water chemistry, atmospheric chemistry, soil chemistry,

and advanced oxidation technologies.

CE571 Environmental Engineering Laboratory

This course deals with theories and experiments related to the manufacture of physical, chemical and biological

reactors, operational and experimental plans, scale-up problems, and analysis / application of environmental data.

CE575 Industrial Wastewater Treatment

This course provides not only the basic information such as status, regulations, characteristics of wastewater but

also its applications including various treatment processes and economic analysis. Term projects are required for

all students.

CBE571 Energy Engineering

This course is designed for the understanding of alternative energy development and application technologies of

coal energy.

CBE680 Membrane Technology

Generally, high molecular and ceramic membranes are used for dialysis, ultra-filtration, reverse osmosis, gas

separation and high concentrated cell culturing. Special membranes including Langmuir-Blodgett and conductive

membrane are used for manufacturing various biosensors. This course examines membrane materials, membrane

manufacturing, standardization, transfer phenomena, polarization, fouling and membrane regeneration.
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CBE632 Colloids and Surface Chemistry

This course deals with phase transitions and colloidal forces due to soluble polymer, colloidal stability, equilibrium

phase behavior and liquid and self-assembling fluids.

CBE761 Bioprocess Analysis and Control

The topics of this course are biosensor systems for on-line monitoring of bioreactors and indirect estimation of

parameters which can not be measured. It consists of the optimization of batch-type reactors and the stability and

control of continuous-type reactors.

MAE513 Advanced Combustion

This course deals with fundamental methodologies to analyze and understand reacting flows, which is needed for

the design of the efficient thermal engines. Also, this subject introduces governing equations of multi-component

system and theory of combustion in detail.

MAE654 Noise Control

This course is about basic and comprehensive items about human hearing characteristics, characteristics of sound

sources and paths, noise control methodology, and control elements that engineers must know for living and

working environments.

MAE810 Special Topics in Thermal & Fluid Engineering

This course deals with the theory and application of thermal fluid mechanics. Detailed information will be decided

on and announced before the opening of lecture.

MGT537 Environmental and Resource Economics

This course is about the inhibition factors, for efficient control of resource / environment, such as moral hazard,

informational rent and free-rider effect. It also suggests the role of government and industries for the solution and

deals with game theory for setting the conflicts between economists.

NQE512 Nuclear Reactor Analysis and Design

This course is designed to cover nuclear reactor analysis and design, introduction of neutron transport equation,

approximation of diffusion theory, solution of few-group and multi-group neutron diffusion equation, calculation of

energy distribution of fast and thermal neutrons, and homogenization of heterogeneous reactors. It also includes

recent methods (i.e., nodal method) to predict the spatial and temporal distribution of neutrons and computer code

practice used to design practical nuclear reactors.

NQE513 Neutron and Radiation Transport Theory

This course is designed to cover the particle transport solution theory, numerical algorithms, and computational

methods for continuous, one-group, multi-group neutron and radiation transport phenomena. Major contents are

singular eigenfunction expansion, Green's function, spherical harmonics, discrete ordinates, integral transport,

even-parity transport, method of characteristics, Boltzmann-Fokker-Planck transport methods for various quantum

particle (neutrons, photons, electrons, positrons, protons, etc.), transport phenomena, radiation shielding facilities,

analysis of radiation, and energy deposition profiles in systems such as nuclear fusion reactor, accelerator, nuclear

bio-medical equipment, semiconductor electronics system, and nuclear imaging problems including nuclear

prospecting, nuclear assay, computed tomography.

NQE523 Nuclear Reactor Safety Ⅰ

This course consists of safety objectives, safety features, safety analysis methods and diagnostic techniques for a

nuclear power plant. A probabilistic safety assessment is emphasized, which includes deterministic analysis for

transient state, system reliability, severe accident generation rate, and phenomena. It also deals with the TMI and

Chernobyl accidents and other severe reactor accidents as practical examples.

NQE624 Nuclear Fuel and Core Design

This course deals with basic theory and practical applications of thermal-hydraulic, mechanical, and uncertainty

analysis to fuel and core design. Discussion is made on these subjects: methodology on how these parts are

coordinated and integrated to yield economical and safe fuel and core design.
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NQE575 Nuclear Energy Policy

Historical development and utilization of Nuclear Energy are reviewed from the dawn of atomic age. This

important alternative energy technology is evaluated comparatively in terms of technoeconomic, social-political and

environmental aspects of nuclear energy use. The nuclear energy utilization programs of major countries, regional

or global basis are assessed for the characterization of different nuclear energy policy. In view of the established

international nonproliferation regime and International Atomic Energy Agency (IAEA), the prospect of Nuclear

Energy Policy Alternatives should be analyzed in conformity with changing policy issues.

ENV960 Thesis <Master's Student>

ENV966 Seminar <Master's Student>

ENV980 Thesis <Ph.D. Student>

ENV986 Seminar <Ph.D.>





The School of Innovation  | 355 |

✦ Department of Management Science

✦ Graduate School of Innovation & Technology Management

✧ Master of Intellectual Property
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Depar tment of Management Science

Homepage : http://ms.kaist.ac.kr/

Office : 042-350-4332-3

1. Introduction

The Department of Management Science aims to equip students with comprehensive knowledge in business,

economics, and entrepreneurship so that they can be better prepared in becoming a global leader. This department

provides an undergraduate program and offers various courses in business, economics and entrepreneurship for

those who want to double major or minor in Management Science. At the graduate level, the department offers

Master's and Ph.D degree programs. The graduate school focuses on academic research and education through

close collaboration with the Graduate School of Innovation and Technology Management and Master of Intellectual

Property Program in the College of Innovation. In addition, the department offers an interdisciplinary program with

the Departments of Mathematics and Industrial Engineering for undergraduates to earn a minor degree in financial

engineering.

2. Major Research Fields

Major research fields of Management Science Department are as follows;

❒ General Business : Accounting, Finance, Marketing, Organizational Behavior and Human Resource

Management, Business Strategy, Operations Management, MIS

❒ Technology Innovation and Management, Science and Technology Innovation Policy

❒ E-Business, Business Strategy and Regulatory Policy associated with ICT Industry

❒ Business and Regulatory Issues associated with public utilities
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3. Course Requirements

❒ Undergraduate

① Double Major : (Total 40 credits or more is required)

- Mandatory Major : (6 credits)

- Elective Major Ⅰ : At least 18 credits

(Take 6 courses for the Following courses: MSB230 Principles of Accounting, MSB235 Financial Management,

MSB236 Marketing, MSB237 Introduction to MIS, MSB238 Organizational Behavior, MSB343 Business

Strategy, MSB406 Microeconomics, MSB450 Entrepreneurship & Venture Business)

- Elective Major Ⅱ : At least 16 credits

② Minor Major : (Total 18 credits or more is required)

- Mandatory Major : (6 Credits)

- Elective Major Ⅰ : At least 6 credits

(Take 2 courses for the Following courses: MSB230 Principles of Accounting, MSB235 Financial Management,

MSB236 Marketing, MSB237 Introduction to MIS, MSB238 Organizational Behavior, MSB343 Business

Strategy, MSB406 Microeconomics, MSB450 Entrepreneurship & Venture Business)

- Elective Major Ⅱ : At least 6 credits

Course Requirements for Minor and Double Major

Student
Enter ing

year
Double Major (At least 40 credits) Minor Major (At least 18 credits)

2010

- Mandatory Major : 6 credits

- Elective Major Ⅰ : At least 18

credits

- Elective Major Ⅱ : At least 16

credits

- Mandatory Major : 6 credits

- Elective Major Ⅰ : At least 6 credits

- Elective Major Ⅱ : At least 6 credits

2009∼2008

- Mandatory Major : 21 credits

- Elective Major : At least 19 credits

- Mandatory Major : At least 9 credits including

Introduction to Business Management (MSB200)

- Elective Major : At least 9 credits or more

including Principles of Economics (BEP405)

or Introduction to Economics (HSS159)

∼2007

- Mandatory Major : 6 credits

Must take MSB200 and including Principles of

Economics (BEP405) or Introduction to

Economics (HSS159)

- Elective Major : At least 12 credits

* Elective Major Ⅰ : At least 6 credits

* Elective Major Ⅱ : At least 3 credits
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❑ Master's and Doctoral Programs

❐ Master's Programs

General Course
Major Course

Research Total
Mandatory Elective

3 3 18 9 33

A. Graduation Credits: at least 33 credits

B. Mandatory General Course : 3 credits and 1AU

◦ One course (3 credits) from CC500, CC510, CC511, CC512 , CC513, CC522, CC531

◦ CC010 Special Lecture on Leadership/non-credit, this applies to students entering KAIST in 2002 and

later; general scholarship students and foreign students are excluded)

◦ CC020 Ethics and Safety I(1AU)

C. Major Course Requirements

- Mandatory : 3 credits : MSB500(Advanced Statistics for Management)

- Elective : at least 18 credits

D. Research Course Requirements: at least 9 credits

❐ Doctoral Program

General Course
Major Course

Research Total
Mandatory Elective

3 3 30 30 66

A. Graduation Credits: at least 66 credits

B. Mandatory General Course : 3 credits and 1AU

◦ One course (3 credits) from CC500, CC510, CC511, CC512 , CC513, CC522, CC531

◦ CC010 Special Lecture on Leadership/non-credit, this applies to students entering KAIST in 2002 and

later; general scholarship students and foreign students are excluded

◦ CC020 Ethics and Safety I(1AU)

C. Major Course Requirements

- Mandatory : 3 credits MSB500 (Advanced Statistics for Management)

- Elective : at least 30 credits

* Select two courses from the following courses : MSB601(Research MethodologiesⅠ),

MSB701(Advanced Econometrics), MSB702(Research MethodologiesⅡ)

D. Research Course Requirements: at least 30 credits

※ Credits(for general courses and major courses) earned in the master's program can be included in the

doctoral program.

4. Inter im Accommodations

∎ Undergraduate

1) Credit Double counting of Department of Management Science

MSB Double Major : Completion of HSS159(HS144) Introduction to Economics is counted as completing

both humanities and MSB double major course.  (Additional explanation: When a MSB double majoring

student completes HSS159(HS144), the credit is applicable for both humanities and MSB double major which
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means that completing 37 credits is enough for completion of MSB double major.)

MSB Minor : Completion of HSS159(HS144) would be counted as completing both humanities and MSB

course. Students would be granted MSB minor upon completion of other mandatory courses. However, the

credit would not be double counted for the requirement credit for graduation.     

2) Either IE200(Introduction to Operations Research) or MSB341(Operations Research) counts as a course for

graduation. You cannot take both.

3) Up to 6 credits are counted in MSB481 if the subtitles are different.

∎ Graduate

1) All Requirements apply to students entering in 2010

2) Graduate students who did not major in Business in undergraduate school must take basic courses offered

by Graduate Program or Undergraduate program of the Management Science Department. Basic courses

offered by Graduate Program are MSB530 (Accounting Principles), MSB535 (Corporate Finance Theory),

and MSB536 (Marketing Management). They can take similar course offered by Undergraduate program,

but credits of undergraduate courses will NOT be counted in the required credits to earn for graduation

except the credits earned from the courses for both undergraduate and graduate students.
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Classification Subject
No.

Subject Name
Lecture : Lab:

Credit
(Assignment)

Semester Remark

Mandatory Major
HSS159 Introduction to Economics 3:0:3(6) Spring/Fall

MSB200 Introduction to Business Management 3:0:3(6) Spring/Fall

Elective

Major

Course

Elective

Major

Course

Ⅰ

MSB230 Principles of Accounting 3:0:3(6) Spring/Fall

MSB235 Financial Management 3:0:3(6) Spring/Fall

MSB236 Marketing 3:0:3(6) Spring

MSB237 Introduction to MIS 3:0:3(6) Fall

MSB238 Organizational Behavior 3:0:3(6) Spring/Fall

MSB343 Business Strategy 3:0:3(6) Spring

MSB406 Microeconomics 3:0:3(6) Spring

MSB450 Entrepreneurship & Venture Business 3:0:3(6) Fall

Elective

Major

Course

Ⅰ

MSB201 Statistical Analysis for Business 3:0:3(6) Fall

MSB301 Econometrics 3:0:3(6) Spring

MSB316 Macroeconomics 3:0:3(6) Spring

MSB337 Advanced Topics in MIS 3:0:3(6) Spring

MSB341 Operations Research 3:0:3(6) Spring

MSB354 Operations Management 3:0:3(6) Fall

MSB356 Information Society 3:0:3(6) Spring

MSB401 Management of Technology Innovation 3:0:3(6) Fall

MSB402 International Economics 3:0:3(6) Spring

MSB403 Innovation Strategy 3:0:3(6) Spring

MSB404 Technology Management 3:0:3(6) Fall

MSB411 Investment 3:0:3(6) Spring

MSB412 Business Database Design & Management 3:0:3(6) Spring

MSB413 Industrial Organization 3:0:3(6) Spring

MSB415 Game Theory 3:0:3(6) Fall

MSB416 E-Biz Strategy for Korea 3:0:3(6) Fall

MSB421 Human Resources Management 3:0:3(6) Fall

MSB422 Entrepreneurial Mindset 3:0:3(6) Spring

MSB431 Managerial Accounting 3:0:3(6) Fall

MSB436 Marketing Research 3:0:3(6) Fall

MSB440
Legal Aspects and Cases of
Entrepreneurship 3:0:3(6) Spring

MSB441 Patent Law and Management 3:0:3(6) Spring

MSB442
Laws on Cultural Contents and Intellectual
Properties 3:0:3(6) Spring

MSB443 Negotiation and Contention Management 3:0:3(6) Fall

MSB445 International Business 3:0:3(6) Spring

MSB446 Supply Chain Management 3:0:3(6) Spring

MSB451 Venture Formation Practice 3:0:3(6) Spring

MSB452 Business Model 3:0:3(6) Fall

MSB472 China's Economic Development 3:0:3(6) Spring

MSB481 Special TopicsⅠ in Management Science 3:0:3(6) Spring/Fall

MSB482 Special TopicsⅡ in Management Science 2:0:2(4) Spring/Fall

Research

MSB491 CEO Seminar 1:0:1 Fall

MSB490 B.S. Thesis

MSB495 Individual Study

r Undergraduate Course

※ MSB400-level courses are admitted to the Master's degree program



| 362 |  2009~2010 General Bulletin

Classification Subject
No. Subject Name

Lecture:Lab.:
Credit

(assignment)
Faculty Semester Remark

Mandatory
General
Course

Mandatory
CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring․Fall

Choose 1

CC500 Science Writing in English 3:0:3 Spring․Fall

CC510 Introduction to Computer Application 2:3:3 Spring․Fall

CC511 Probability and Statistics 2:3:3 Spring․Fall

CC512 Introduction to Materials and Engineering 3:0:3 Spring․Fall

CC513 Engineering Economy and Cost Analysis 3:0:3 Fall

CC522 Introduction to Instruments 2:3:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3 Spring․
Mandatory

Major Course
MSB500 Advanced Statistics for Management 3:0:3(6) Park MC Spring *BAT500

Elective Major Course MSB504 Microeconomics 3:0:3(6)
Kwon

YS
Fall *BAT504

MSB510 Innovation Management and Strategy 3:0:3(6) Jung JY Spring

MSB530 Accounting Principles 3:0:3(6) Jung YH Spring *BAT664

MSB535 Corporate Finance Theory 3:0:3(6) Hang SH Fall *BAT676

MSB536 Marketing Management 3:0:3(6) Lee,EH Fall *BAT651

MSB537 Management Information Systems 3:0:3(6) Choi,HJ Spring BAT556

MSB538 Organization Management 3:0:3(6) Song,CH Spring BAT604

MSB542 Operations Research 3:0:3(6) Choi,MK Fall

MSB601 Research Methodologies Ⅰ 3:0:3(6) Moon,JH Fall *BAT601

MSB613 Network Economics 3:0:3(6) Lee,DH Fall *BAT600

MSB614
Science Technology and Innovation
Policy 3:0:3(6) Jung,JY Spring *BAT614

MSB615 Game Theory with Applications 3:0:3(6) Kwon,YS Fall *BAT511

MSB616 Global Financial Markets 3:0:3(6) Min,HG Fall

MSB635 Investments Theory 3:0:3(6) Nam,C,G Spring *BAT673

MSB636 Marketing research 3:0:3(6) Staff Spring

MSB638 Business Strategy 3:0:3(6) Lee,HG Spring *BAT661

MSB644 Supply Chain Management 3:0:3(6) Roh,JJ Spring *BAT671

MSB650
Information and Telecommunications
Management 3:0:3(6) Park,MC Fall *BAT650

MSB656 Theory of Information Policy 3:0:3(6) Lee,KB Fall *BAT617

MSB701 Advanced Econometrics 3:0:3(6) Min,HG Fall *BAT701

MSB702 Research Methodologies Ⅱ 3:0:3(6) Nam,CG Spring *BAT895

MSB704 Advanced Microeconomics Analysis 3:0:3(6) Kwn,YS Spring

MSB730 Strategic Performance Management 3:0:3(6) Jung,YH Fall *BAT665

MSB810 Sectoral Innovation System 3:0:3(6) Jung,JY Spring *BAT810

r Graduate Program
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Classification Subject
No. Subject Name

Lecture:Lab.:
Credit

(assignment)
Faculty Semester Remark

Elective Major Course MSB813 Telecommunications Economics 3:0:3(6) Lee,DH Fall *BAT602

MSB824 E-Biz Strategy and Applications 3:0:3(6) Moon,JH Fall

MSB830 Advanced Performances Management 3:0:3(6) Jung,YH Fall

MSB835 Advanced Corporate Finance 3:0:3(6) Hang,SH Fall

MSB836 Advanced Marketing Research 3:0:3(6) Lee,EH Spring

MSB837 Advanced MIS 3:0:3(6) Choi,HJ Spring

MSB838 Advanced Organization and
Management Theories 3:0:3(6) Song,CH Spring *BAT803

MSB960 M.S Thesis

MSB980 Ph.D Thesis

MSB965 Individual Study (M.S)

MSB985 Individual Study (Ph.D)

MSB966 Seminar (M.S)

MSB986 Seminar(Ph.D)

※ *mark represents a substitutive subject
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5. Descr iptions of Courses

r Undergraduate

MSB200 Introduction to Business Management

This course is established for students to understand the company’s effective/efficient management and approaches

in a constantly competing environment. With the understanding of company’s essence, management activities, and

conceptual frame of management, students will examine the latest trends in management, organizational changes,

innovation, and entrepreneurship.

MSB201 Statistical Analysis for Business

This course discusses some statistical analysis tools in undergraduate levels of business for a variety of

applications in accounting, fiance, marketing, production and others areas. Topics include regression analysis,

analysis of variance, goodness-of-fie test, time series analysis, sampling methods, some statistical decision theory,

and non-parametric methods.

MSB235 Financial Management

Financial Management is concerned with the maintenance and creation of economic value. Corporations raise funds

from financial markets financing decisions) and invest them to create value investment decisions). The objective

of this class is to study how those financing and investment decisions are made by corporations with an eye

toward creating value. The class covers financial analysis and planning, valuation of securities, capital budgeting,

risk and return relationship and opportunity cost of capital, alternative corporate financing and capital structure, etc.

MSB236 Marketing

Marketing for engineering students shows how important marketing activities are to science and engineering

students. This course educates students' overall basic concepts and major issues on marketing, and based on the

learned concepts and through cases of technology oriented corporation, students will enhance their learning

effectiveness by linking real-life marketing and marketing theories.

MSB237 Introduction to MIS

This course is designed to provide a broad overview of the fundamental concepts of information systems for

students. The course includes the basic concepts of computer hardware, software, databases, data communication

networks, Internet, various information systems and other emerging technologies. It also covers the history of

computing and different scientific views towards IT to understand the interrelationships between technologies and

society.

MSB238 Organizational Behavior

This course is to provide students with an understanding of the fundamental theories and practices of organization

and its people. The main content comprise of two parts. One part is mainly for issues related to individuals and

groups in an organization including motivation recruitment, learning, evaluation, and rewards), job design, job

adaptation, and group behavior. Another content covers issues of organizational management such as organizational

structure, processes communication, decision-making), leadership, and organizational development.

MSB301 Econometrics

This course will provide students with an opportunity to learn basic methods of multiple regression analysis.

Estimation and testing hypotheses are the primary concerns of this course. Topics covered in this course are

multiple regression, structural change, and time series analysis.

MSB316 Macroeconomics

This course is concerned with the construction of macroeconomic theories that can explain and predict variations

in aggregative economy-wide) variables, such as GNP, unemployment, the general price level, interest rates,

growth rates, and the exchange rate. The course material and class organization stress the development of the tools

and background necessary for your field courses.

MSB337 Advanced Topics in MIS

Discussion and analysis of current topics and developments in information systems and e-Business. It includes
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systems development, user behaviors, e-commerce, web 2.0, and knowledge management for successful business.

Students are required to develop deep knowledge on advance topics of MIS in this course

MSB341 Operations Research

This course provides the Operations Research OR) based design, analysis, modeling and algorithms for solving

key problems arising in engineering and non-engineering business) areas. The course will cover fundamental items

such as Linear Programming, Network Analysis, Dynamic Programming, Game Theory, Integer Programming and

Nonlinear Programming. In particular, application of OR techniques to telecommunications network design

including both wireline- and wireless systems) will be presented and illustrated.

MSB343 Business Strategy

This class is concerned with a theoretical framework of exploring strategic alternatives which guide a firm toward

future success and regulate the decisions of managers and the behaviors of employees. The class discussion will

identify the effective ways to analyze external and internal contexts, explore strategic options related to

competition, diversification, or globalization, etc., and understand organizational problems of strategy

implementation. The understandings of strategic management could also contribute significantly to in-depth

discussions of innovation, marketing activity, and organizational behavior in each firm level.

MSB354 Operations Management

The basic theory of operations management will be introduced from a knowledge management viewpoint.

Fundamental theories and innovative techniques on the management of production and service operations which is

the foundation of scientific management are discussed.

MSB356 Information Society

This course focuses on the introduction and analysis of information and knowledge society. Internet-based

socio-economic paradigm displays various issues, such as digital divide, privacy, intellectual property right and

cyber ethics. The main purpose of this course resides in the enhancement of critical analysis of the social,

economic and ethical issues in the internet-based socio-economic environment.

MSB401 Management of Technology Innovation

The course is catered for managers and senior engineers who may be involved in new business development and

R&D management for high-technology companies. The concepts and analytical frameworks are useful and relevant

when you are in a business of managing technical-based resources and knowledge assets in a rapidly changing

environment. Although some readings we use in this course present a certain level of technical details, the focus

is on strategic management issues rather than the specific details of any particular technology. Nonetheless,

students in the past have enjoyed learning the selection of technologies in terms of diversity and stages of

evolution.

MSB402 International Economics

The Theory and Policy of International Economics is a natural extension of the principles of economics in a globalized

environment. The class is basically a combination of the study of theory and real world application. Occasionally, the group

and individual presentation and debate will be introduced.

MSB403 Innovation Strategy

This course is to learn dynamics and paradigms of innovation using multiple case studies. This course aims to

make the students get familiar with key concepts such as the evolution path, the diffusion pattern, the value

capture, and the implementation of the innovation, so that they become more effective in creating and nurturing

innovation that is a crucial value creating engine in modern society.

MSB404 Technology Management

This course aims to provide students with in introduction of the key technology and innovation management

challenges that students will face as engineer working in business. As a decision maker in technology related

business, it is essential to understand notion of science and technology, patterns and sources of technological

innovation, and mechanism of technological innovation. In addition, there will an emphasis on concept learning for

technological management such as Product development process, R&D project management, Intellectual property

management, outsourcing management, and role of CTO.
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MSB406 Microeconomics

This course is concerned with the understanding of basic principles in microeconomics. Microeconomics considers

how individuals, firms, the government, and other organizations make choices. By the end of semester, students

should understand the main logical arguments used by economist to describe how the world works, and be able to

use these tools to analyze business and public policy problems.

MSB411 Investments

The main objective of the course is to provide an overview of theories in investment such as portfolio theory

and the valuation models. The valuation models include the Capital Asset Pricing Model and Arbitrage Model.

Also, financial markets, financial instruments, and mutual funds and other investment companies are introduced. In

addition, the financial derivatives such as options and futures securities and the related theory and markets are

covered.

MSB412 Business Database Design & Management

This course is designed to provide an overview of business database from the perspective of the manager and

system analyst. The focus of the course is on the use of relational database management systems DBMS) to

support the information management function of an organization. Microsoft Access will be used for database

design practice. After completing this course successfully, students will be able to design and manage business

database.

MSB413 Industrial Organization

This course studies the application of microeconomic theory in market and industries. It analyzes market and

industries in the paradigm of market structure-conduct-performance. It introduces various concepts of market

structure and conduct: natural) monopoly, contestable market, entry barrier, economies of scale and scope, firm

integration, price discrimination, tied sale, resale price maintenance market foreclosure, and other restraints on

transactions. And it studies regulatory issues associated with the efficient and optimal market performances of

industries.

MSB415 Game Theory

The aims of this course is to equip the students with the basic tools of game theory. This unit develops the basic

models of strategic behavior in modern microeconomics. It builds a framework for the analysis in markets where

the traditional price theory fails. Central in development are choice under uncertainty, choice in strategic situations

and choice under asymmetric information. The theories are applied to the analysis of oligopolistic markets, markets

for insurance, the theory of actions and other applications.

MSB416 E-Biz strategy for Korea

Korea's industry is at the crossroad of manufacturing capabilities due to emergence of Internet paradigm. This

course looks at the issues associated with Korea's industrial development strategy to adopt into rapidly changing

environment E-biz paradigm. The focus of learning in this course is to provide students with an appreciation 1) of

the past development of industry strategy and its characteristics, 2) of the opportunities and threat within Internet

revolution, 3) of institutional, organizational capability analysis, 4) of the new industry development strategies for

e-biz

MSB421 Human Resources Management

This course will address the philosophies and practices of human resources management in Business. Students will

learn the basic functions of HRM including recruitment, selection, performance evaluation, development,

compensation and others.

MSB422 Entrepreneurial Mindset

By exposing students to a diverse group of entrepreneurs, this course aims to reassure students who might lack

self confidence in their entrepreneurial qualities and encourage them to think carefully about where and how they

could best deploy their abilities.

MSB431 Managerial Accounting

This course will address the philosophies and practices of human resources management in Business. Students will

learn the basic functions of HRM including recruitment, selection, performance evaluation, development,

compensation and others.
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MSB436 Marketing Research

Marketing research serves as a central basis for marketing strategy and firm profitability. Therefore it is critical for a

manager to understand marketing research and to be able to specify what needs to be studied, how to study it, and how to

interpret the results. This course presents an overview of marketing research in terms of needs, definition, process, analysis

and report.

MSB440 Legal Aspects and Cases of Entrepreneurship

This course is taught by a legalist who is in charge of science and technology venture enterprise with case

studies. This course introduces legal conflict cases about laws related to science and technology and venture

enterprise and administration.

MSB441 Patent Law and Management

Intellectual properties including patent right are studied through this class to be proceeds from research activities of

individuals and entrepreneurs. Studies are focused on procedure of obtaining the patent right from research activities to issue

of letters patent and management on how to benefit from IP rights after granted or registered.

MSB442 Laws on Cultural contents and Intellectual Properties

This course plans to help students to have basic understanding about necessary law knowledge dealing with

cultural contents like computer software, web-page, game, animation, and movies. Students will learn from

developing, producing, and distributing cultural contents to laws that cultural contents developers and producers

need to know such as copyrights, trademark rights, laws related to domain name, the rights of likeness ,

defamation of character, privacy, and laws related to illegal competence prevention through lectures and case

studies.

MSB443 Negotiation and Contention Management

Negotiation and contention management is a hands-on, skill-oriented class which addresses two topics of central

importance to anyone who seeks to succeed or to survive, in an organizational environment. The concepts

presented in the course are introduced to prepare for or reflect on the succession of exercises or simulations.

MSB445 International Business

The study of international business is concerned with the challenges, opportunities and problems that corporations face in the

context of a global economy. The growing interdependence of the world economies in the last 50 years has rendered an

understanding of international competition an essential element of any firm's strategic and operational planning. Whether

directly involved in foreign markets or not, all business today is exposed to international competitive forces that can have

serious consequences for their performance and their survival.

MSB446 Supply Chain ManagementThe basic theory of supply chain management will be introduced from a knowledge

management viewpoint. Main topics of the lecture will be focused on the management of supply chain which is the

infrastructure of off-line manufacturing and the introduction of various cases in order to analyze the strategic cooperation of

on-off line industry.

MSB450 Entrepreneurship & Venture BusinessEntrepreneurship and venture business has an important role in training

entrepreneurship to science and engineering students and in emphasizing the importance of venture business and enterprise.

This course, after training students with basic concepts and entrepreneurship, will enhance the understanding of real-lief

venture businesses and enterprises through case studies.

MSB451 Venture Formation PracticeVenture is one of the core of the business in 21st Century. This course covers key

issues in venture creation including business idea development, business model, growth strategy, business plan, and

fundraising strategy, etc. Concurrently, students work in teams throughout the whole semester in simulating venture

formation, which ends up with business plan presentation at the end of the semester. Some successful entrepreneurs and

venture capitalists will be invited in the class to share their experiences and insights.

MSB452 Business Model

Powerful business model will be a prerequisite for the success of business idea in business reality. Effective

business modelling is supported by knowledge and insights on market opportunity and firm competences. This task

requires the essential parts of theoretical frameworks of diverse fields of business administration such as the

understandings of innovation, market, strategic focus, organizational competences, etc. Special attention could be
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paid to disruptive business or internet business model. The class will be organized to introduce major types of

business models and listen to onsite experience and insightful understanding of business managers.

MSB472 China's Economic Development

This course deals with rapid development of Chinese economy and its impacts on other countries including Korea.

Technology, economy, history, culture, socio-political issues will be discussed in order to find a win-win strategy

between China and Korea.

MSB481 Special TopicsⅠ in Management Science

Covering additional information needed that other courses do not cover will be the specialty of this course. This

course will be open flexibly.

MSB482 Special TopicsⅡ in Management Science

Covering additional information needed that other courses do not cover will be the specialty of this course. This

course will be open flexibly.

MSB491 CEO Seminar

This seminar is open to KAIST students. Invited speakers will be renowned Chief Officers e.g. CEO, CIO, CTO,

CFO, etc.) in domestic and international corporations. Through this lecture, students will acquire leadership in

business and economics.

r Master and Doctoral Program

MSB500 Advanced Statistics for Management

The course emphasizes formulating models and using them for decision-making prediction. Topics include

probability theory, sampling, estimation, hypothesis testing, regression analysis, analysis of variance, and some more

techniques such as factor analysis, cluster analysis, if time permits. For all the issues, both theoretical and practical

aspects through case studies will be emphasized.

MSB504 Microeconomics

Microeconomics is a field of economics that studies consumer and firm behaviors scientifically. Consumers and

firms make decisions to accomplish their goals under constraints. More specifically, microeconomics studies the

ways to make better decisions choices) when resources such as budget, time, information, clean water, etc. are

limited. This course is composed of three parts: consumer theory, firm theory, and externality. Students will study

various topics intuitively rather than mathematically.

MSB510 Innovation Management and Strategy

Management of innovation is defined as the set of activities associated with bringing high technology products to

the marketplace. Innovation management strategy is aims to integrate management of market, industry,

technological, organizational change to improve the competitiveness of firms and effective organization. In doing

so, this course will examine on the basis of the dynamic firms capability framework- position in the competitive

and national environment, Path for developing and exploiting technological trajectories, Process for strategic

integration and learning.

MSB530 Accounting Principles

The objectives of this course are for graduate students to comprehend "accounting procedures" with which

accounting information is gathered, processed and presented; to understand contents in companies' financial

statements; and to apply to management functions with accounting numbers.

MSB535 Corporate Finance Theory

The objective of this course is to study the basic concepts, theories, and current issues of corporate finance and to

introduce the researches in finance. The topics cover the areas of financial management decisions including capital

budgeting, capital structure, dividend policy, IPO, M&A, corporate divestitures, valuations and other related issues.

This course also covers some topics related to venture capital. This class is organized by lecture with advanced

level through textbook and by seminar with classic and recent academic papers on the related topics. Upon a

successful completion of this course, students are expected to have knowledge as a financial manager and
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understand the big picture of researches in finance. The purpose of term paper is to draw big picture of research

paper in finance such as selecting topics, reviewing the related previous literature, collecting data, testing empirical

analysis, interpreting the results, and making conclusion.

MSB536 Marketing management

This course is concerned with the development, evaluation, and implementation of marketing management in

complex environments. The course deals primarily with an in-depth analysis of a variety of concepts, theories,

facts, analytical procedures, techniques, and models. The course addresses strategic issues such as:

· What business should we be in?

· What are our long-term objectives?

· What is our sustainable marketing competitive advantage?

· Should we diversify?

· How should marketing resources be allocated?

· What marketing opportunities and threats do we face?

· What are our marketing organizational strengths and weaknesses?

· What are our marketing strategic alternatives?

MSB537 Management Information Systems

This course is designed to provide a clear understanding of the various advanced management, organizational, and

ethical issues of IS for master students. Effective management of IT functions and IT resources is becoming even

more compelling and significant in light on electronic Internet) business. To achieve these objectives, a

combination of various approaches including class lectures, case discussions, group projects and assignments will

be offered.

MSB538 Organization Management

This course will address a variety of issues in Organizational Behavior and Organizational Theory. Thus, subjects

to be covered will include motivation theories, individual differences, leadership, organization structure, strategy,

inter-organizational relationships, organizational culture and others. It is a seminar class where students are

expected to read academic journal articles beforehand and discuss their opinions in the class.

MSB542 Operations Research

Main purpose of this course is to provide fundamentals in management science. The course will cover introductory

levels of linear programing, network theory, game theory, decision analysis, queueing theory and inventory analysis.

MSB601 Research Methodologies I

This course provides basic knowledge of academic research for graduate students. This course covers diverse topics

associated with academic research, including conceptualizing a research design, literature review, identifying

variables, constructing hypotheses, data collection, instrument development, sampling, empirical analysis, etc. At the

end of this semester, each student will complete a piece of his/her own international-conference-level paper in

his/her field.

MSB613 Network Economics

This course aims to understand basic principles of network economics and study applications of the principles to

real economies and business issues. We introduce network concept, structure, and principles including network

externalities, excess inertia and excess momentum, positive feedback, path dependent process, and so on. We apply

those principles to various economic, business, and policy issues; technology adoption, standardization, spatial

pattern, network trade, discrepancy and instability, synchronization, self-organizing, complexity, etc.

MSB614 Science, Technology and innovation policy

This course is to develop the understanding of the advanced innovation theory viewpoint on the issues of science,

technology, innovation policy in order to give you more complete picture of the policy making process and

outcomes. The course will be organised around four thematic blocks that will be examined sequentially: 1)notion:

what is the nature of innovation, 2)framework level: what are the major theoretical foundation in systems of

innovation, 3) policy design level: how can be promote and design innovation at the science, technology and

innovation policy
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MSB615 Game Theory with Applications

You make your decisions sometimes without worrying about the decisions of others, but in many cases the results

of your decisions depend on others’ decisions. This course is a course in which you learn a systematic and

analytic approaches and frameworks for a better strategic decision making in interactive circumstances. In addition,

this course fosters students’ ability to analyze and handle the complexity involved in strategic decision-making

process.

MSB616 Global Financial Markets

Activities in financial markets have direct effects on individual’s wealth, the behavior of business, and the

efficiency of our economy. This course is designed to investigate i) the role of money on business cycle and

inflation, ii) the structure of financial system and the foreign exchange market, and iii) conduct of monetary

policy and budget deficit. iv) In addition, this course will introduce central concepts of international financial

management.

MSB635 Investments Theory

The main purpose of this course is to analyze portfolio theory and the pricing model of securities in the financial

markets. In addition to the valuation model such as Capital Asset Pricing Model, Arbitrage Pricing Model, bond

valuation model, financial derivatives such as options and futures are introduced. Focussing on information and

telecommunications industry, issues related to market efficiency, M&A, venture capital, and IPO are also covered

in the class.

MSB636 Marketing research

This course focuses on the generation of primary data to improve decisions. The course helps students determine

when research should be conducted and on designing the appropriate means of gathering and interpreting

information. The course examines a range of methods of data collection made possible and develops skills in

converting data to useful information that will improve marketing efforts. The course uses client-based group

projects, extensive assignments, and readings to develop conceptual, anlytical and communication skills.

MSB638 Business Strategy

This class try to achieve in-depth understanding of strategic management theory which analyzes market opportunity

and organizational competences, and explores or applies diverse strategic alternatives. Special attentions will be

paid to emerging fields including digitalization, networking, and convergence as well as conventional fields

including innovation, startup, growth, restructuring, and M&A. The class will be organized to develop in-depth

academic insights for strategic management by covering major journal papers, articles, and books.

MSB644 Supply Chain Management

The basic theory of supply chain management will be introduced from a knowledge management viewpoint.

Traditional supply chain management techniques for on-line and off-line companies will be discussed. Also, various

innovative techniques will be studied through cases and academic journal papers.

MSB650 Information and Telecommunications Management

Strategic management issues related to information and telecommunications industry are discussed in this course.

Some example issues are regulation, market characteristics, demand forecasting, diversification and vertical

integration, strategic alliances, M&A, interconnection, and some current issues for emergine services. All issues

are discussed based on the real cases.

MSB656 Theory of Information Policy

This course provides the overview of the governments policies aimed at changing the nation and society by means

of informatization. This course is designed to help students understand how the relation between globalization and

informatization transform the world and its economic structure. This lecture also aims to help students equip the

knowledge and perspective required to be a CEO in the near future. Related studies are political economics,

theory of policy, theory of information society, and theory of information industry.

MSB701 Advanced Econometrics

Topics to be studied include specification, estimation, and inference in the context of models that include then

extend beyond the standard linear multiple regression framework. After a review of the linear model, we will
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develop the asymptotic distribution theory necessary for analysis of generalized linear and nonlinear models. We

will then turn to instrumental variables, maximum likelihood, GMM, and two step estimation methods. Inference

techniques will be extended to include Wald, Lagrange multiplier and likelihood ratio tests. Modelling frameworks

will include the linear regression model and extensions to models for panel data, multiple equation models.

MSB702 Research Methodology II

This class try to achieve in-depth understanding of the high level research methodologies which should be essential

in writing empirical dissertation paper and conducting various researches in the field of business. The class covers

empirical design focussing validities, and multivariate data analyses including ANOVA, Factor Analysis, Regression,

Discriminant Analysis, Conjoint Analysis, Multidimensional Scaling, Structural Equation. etc.

MSB704 Advanced Microeconomic Analysis

Advanced Microeconomic Analysis is a course in which students learn the nuts and bolts of the consumer choice

theory and production theory. After learning basics, students learn optimization and modeling techniques. This

course is developed only for Ph.D. program students and requires students to take at least 500 level

microeconomics, calculus and differential equations, and matrix and vector as prerequisites.

MSB730 Strategic Performance Management

The objectives of this class are to understand a variety of aspects of the corporate performance, cost analysis, and

ROI evaluation issues as well as to study current practices of the corporate performance, cost analysis, and ROI

evaluations and to apply theories and principles to the practices.

MSB810 Sectoral Innovation system

Of the newly industrialized countries, korea has long been recognised as a successful follower, especially in the IT

industry. Recently, however, the patterns of post catch-up innovation activities are observed in the IT products

such as DRAM, Flash Memory, PDP, LCD in component areas and Wibro, T-DMB, CDMA in system areas.

Moreover, Korea has been successful in implementing the standardization of MPEG and Wibro. The case study of

IT products course will explore the linkage between successful mechanism and sectoral innovation system in

Korea. In addition, throughout the course we will also investigate, with equal attention to, the unsuccessful IT

product cases.

MSB813 Telecommunications Economics

This course is designed to understand basic principles of telecommunications industry and study applications of

Microeconomics and Industrial Organization to telecommunications industry: market structure, demand structure,

interconnection, pricing, competition and regulation, etc. It is also to discuss current policy issues and future of

telecommunications industry such as network neutrality, facility and service-based competition, MVNO, bundling

service, market foreclosure, DRM, convergence service, telecommunication expenditure, regulation and market

growth, etc.

MSB824 E-Biz Strategy and Applications

This course is a seminar course for graduate students who are preparing thesis or research article in the area of

e-Business. Several articles in each domain of e-Business are assigned to every weeks for discussion. Students will

use knowledge acquired from the methodology course for preparing the report and presentation. All students are

requested to complete a piece of his/her own international-conference-level paper research proposal) at the end of

this semester.

MSB830 Advanced Performances Management

This course is designed for graduate students to understand various issues concerning the enterprise performance

management. Students study successful factors for not only implementing performance management systems but

also operating them continuously throughout papers and cases.

MSB835 Advanced Corporate Finance

The objective of this course is to study the current and classic theories in corporate finance, and to introduce the

researches in corporate finance. The topics cover the areas of financial management decisions including capital

budgeting, capital structure, dividend policy, IPO, M&A, corporate divestitures, valuations and other related issues.

This class is organized by presentation of classical and recent academic papers on the related topics. Upon a
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successful completion of this course, students are expected to understand the big picture of researches in finance.

The purpose of term paper is to draw big picture of research paper in finance such as selecting topics, reviewing

the related previous literature, collecting data, testing empirical analysis, interpreting the results, and making

conclusion.

MSB836 Advanced marketing research

This course consists of supervised study and investigation of specific topics and problems in the field of marketing

such as consumer behavior, business to business marketing, structural equation modeling, hi-tech marketing, and

marketing models. In addition, students examine the philoshphy, concepts and methods of marketing research

design. The focus of seminar is on the application of advanced research methodology to marketing issues.

MSB837 Advanced MIS

The focus of this seminar is to engage in a critical examination and gain valuable understanding of a number of

eclectic theories in organizational areas) that often form the foundation for conducting contemporary/advanced

research in Information Systems - IS. This seminar is designed to acquaint you with the theories used to examine

phenomena related to the introduction, adoption, use, effects, and exploitation of information systems in

organizations.

MSB838 Advanced Organization and Management Theories

This course analyzes the structural and behavioral aspects of organizations. Macro issues covers organizational life

cycle, organizational communication, organizational culture, and planned change, while micro issues include group

dynamics, management ethics, power, motivation, and decision making. Emphasis will be placed on understanding

the conceptual and methodological strengths and weaknesses of the perspectives presented. It is a seminar class

where students are expected to read academic journal articles beforehand and discuss their opinions in the class.

MSB960 MS Thesis Research

MSB966 Seminar (MS)

MSB980 Ph.D Thesis Research

MSB986 Seminar (Ph.D)
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Graduate School of Innovation &

Technology Management URL : itm.kaist.ac.kr

Dept. Phone : +82-42-350-4902-3

1. Introduction

Innovation is one of the key drivers for value creation. Many companies, academic institutions, and government

agencies understand that the engine for future economic growth would come from innovation. As a result, they

already made huge investment in research to find a next breakthrough technology in information technology, clean

technology, biotech, medicine, space, nanotechnology, robotic, and many other areas. This means that the pace of

technological progress will continue to increase in the future. Clearly, new technologies provide greater capabilities,

but are more complex and difficult to learn. At the same time, the users are placing greater demand on

technology producers to make them more usable and economical.

The KAIST Graduate School of Innovation and Technology Management (ITM) is uniquely positioned to provide

world-class education to both technical and non-technical students who want to become leaders and decision

makers. First, KAIST is recognized as one of the world finest educational institutions in engineering and science.

ITM will be collaborating with KAIST engineering and science departments to make technologies more relevant in

the business context. Students will be introduced to the fundamentals of key technologies, how they are

interlinked, and their impact on the society from the standpoint of businesses, consumers, government, and other

institutions. Second, ITM is staffed with highly talented professors and distinguished subject matter experts, who

have academic and industry experience. Many classes will be taught using the team teaching approach to provide

students with an integrated view of multiple disciplines. In addition to teaching duties, ITM faculty members will

mentor and advise students in their career planning. Third, experiential learning and internship are fully integrated

into our program. Students will do not only case studies, but also studies based on their actual interaction and

experience with ITM affiliated companies. Finally, ITM already has a strong network of companies, government

agencies, and other leading academic institutions. This network will be further strengthened both in Korea and

abroad in the near future. By leveraging this network and other KAIST resources, our students should be able to

jump-start a career in innovation and technology management.

2. Research Groups

Innovation and Technology Management,

Technology Management,

New Product Development

Intellectual Proper ty management,

Technology Entrepreneurship,

Technology Strategy,

Technology Fiancing,

Technology Marketing
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3. Course Requirements

r Master 's Program

1) Coursework Master's Degree

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 12 27 or more 3 or more 45

A. Graduation Credits : at least 45 credits

B. Mandatory General Course : 3credits and 1AU

- Select one course from the following (CC500 Science Writing English, CC510 Introduction to

Computer Application, CC511 Probability and Statistics, CC512 Introduction to Materials Science and

Engineering, CC513 Engineering Economics and coast Analysis, CC522 Introduction to Instruments)

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 12 credits

- ITM501 Introduction to Innovation Management : Theory & Practice

ITM502 Entrepreneurship, ITM503 Managerial Economics,

ITM504 Financial and Managerial Accounting

D. Elective Course : at least 27credits

- Technology field : at least 9 credits

- Management field : at least 9 credits

- Integration field : at least 9 credits

E. Research Credits : at least 3 credits

- 3 credits of this research course can be earned by internship program with at least 2 months in

duration.

2) Thesis Master's Degree

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 12 21 or more 9 or more 45

A. Graduation Credits : at least 45 credits

B. Mandatory General Course : credits and 1AU

- Select one course from the following (CC500 Science Writing English, CC510 Introduction to

Computer Application, CC511 Probability and Statistics, CC512 Introduction to Materials Science and

Engineering, CC513 Engineering Economics and coast Analysis, CC522 Introduction to Instruments)

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)
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C. Mandatory Major Course : 12 credits

- ITM501 Introduction to Innovation Management : Theory & Practice

ITM502 Entrepreneurship, ITM503 Managerial Economics,

ITM504 Financial and Managerial Accounting

D. Elective Course : at least 21 credits

- Research Methodology field : at least 6credits

- Technology field : at least 6credits

- Management field : at least 6credits

- Integration field : at least 3credits

E. Research Credits : at least 9 credits

- Take at least 9 credits including thesis, individual study

- 3 credits of this research course can be earned by internship program with at least 2 months in

duration.

r  Doctoral Program

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 12 33 or more 30 or more 78

A. Graduation Credits : at least 81 credits

B. Mandatory General Course : 3credits and 1AU

- Select one course from the following (CC500 Science Writing English, CC510 Introduction to Computer

Application, CC511 Probability and Statistics, CC512 Introduction to Materials Science and Engineering,

CC513 Engineering Economics and coast Analysis, CC522 Introduction to Instruments)

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 15credits

- ITM501 Introduction to Innovation Management : Theory & Practice

ITM502 Entrepreneurship, ITM503 Managerial Economics,

ITM504 Financial and Managerial Accounting

D. Elective Course : at least 33 credits

- Research Methodology field : at least 6credits

- Technology field : at least 6credits

- Management field : at least 6credits

- Integration field : at least 3credits

- Advanced elective field : at least 12credits

E. Research Credits : at least 30 credits

- Take at least 30 credits including thesis, individual study

- 3 credits of this research course can be earned by internship program with at least 2 months in duration.

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).
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r Graduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(assignment)
Faculty Semester Remark

Mandatory
General
Course

Mandatory
CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring․Fall

Choose 1

CC500 Science Writing in English 3:0:3 Spring․Fall

CC510 Introduction to Computer Application 2:3:3 Spring․Fall

CC511 Probability and Statistics 2:3:3 Spring․Fall

CC512
Introduction to Materials and
Engineering

3:0:3 Spring․Fall

CC513 Engineering Economy and Cost Analysis 3:0:3 Fall

CC522 Introduction to Instruments 2:3:3 Fall

CC530 Entrepreneurship and Business Strategies 3:0:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3 Spring․

Mandatory
Major Course

ITM501
Introduction to Innovation Management :
Theory & Practice

3:0:3(6) Chang.HJ Spring

ITM502 Entrepreneurship 3:0:3(6) Ahn.CS Spring

ITM503 Managerial Economics 3:0:3(6) Kim.WJ Spring

ITM504 Financial and Managerial Accounting 3:0:3(6) Sung.KJ Fall

ITM505 Marketing Management 3:0:3(6) Kim.WJ Fall

Elective Major Course
(Research Methodology

ITM511 Statistical Analysis 3:0:3(6) Staff Spring

Elective Major Course
(Technology)

ITM520
Information & Communication Technology
Foresight

3:0:3(6) Ohm.JY Fall

ITM525 Bio-Medical Technology Foresight 3:0:3(6) Kim.MK Spring

ITM530
Energy, Environment, Water, and
Sustainability Technology Foresight

3:0:3(6) Chang.HJ Fall

Elective Major Course
(Management)

ITM540 Strategy for Innovative Business 3:0:3(6) Ohm.JY Spring

ITM550 Finance for technology Executive 3:0:3(6) Sung.KJ Spring

ITM560 Leadership for Innovative Organization 3:0:3(6) Lee.SJ Spring

ITM561 Negotiation and Communication 3:0:3(6) Bae.IT Fall

ITM570 Process and Operations Management 3:0:3(6) Yang.TY Fall

ITM580
Survey of Intellectual Property and
Business Law

3:0:3(6) Kim.MK Fall

Mandatory
Major Course
(Integration)

ITM610
Formation and Implementation of
Entrepreneurial Ventures

3:0:3(6) Ahn.CS Fall

ITM611 Corporate Entrepreneurship and Innovation 3:0:3(6) Staff Spring

ITM620
Best Practice of Technology
Commercialization

3:0:3(6) Song.LK Spring

ITM630 Innovation System and Technology Policy 3:0:3(6) Chang.HJ Spring

ITM631 Case Studies of Open Innovation 3:0:3(6) Song.LK Fall

ITM640
Integrated Perspective of New Product
Development

3:0:3(6) Staff Fall

ITM650
Integrated Perspective of Merger and
Acquisition

3:0:3(6) Sung.KJ Fall

Resesrach

ITM960 MS Thesis Research

ITM965 Individual /Group study in Master's

ITM980 Ph.D Dissertation Research

ITM985 Individual/Group Study in Ph. D

ITM991 Internship Program Ⅰ
ITM993 Internship Program Ⅱ
ITM995 Internship Program Ⅲ

Notes. 1) 500-level courses are mutually recognizable between bachelor's and master's courses.
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4. Descr iptions of courses

ITM 501 Introduction to Innovation Management : Theory and Practices

This course intends to provides multi-methodological approach to multi-faceted issues concerning on Innovation
Management. In short, we will examine the chain of value creation in the market through commercialization of

new technology and also the success factors of those activates. We will study this topic both in theory and
practices.

ITM 502 Entrepreneurship

This course aims to prepare students to develop the knowledge, skills, and mind-set that will support and enhance
their entrepreneurial activities in a startup or a corporate setting, by exposing them to a diverse group of

entrepreneurs, their real life stories, and their genuine motivation.

ITM 503 Managerial Economics

This course is concerned with the understanding of basic principles in business economics. Business economics
considers how individuals, firms, the government, and other organizations make choices. In addition, economic

forces are a fundamental determinant of firms’ profitability and growth, and economic thinking should be a
fundamental influence in nearly every managerial decision. In this course, we will examine the principles of

microeconomics, and illustrate how they apply to managerial decision-making. By the end of semester, students
should understand the main logical arguments in business economics and be able to use these tools to analyze

business and public policy problems.

ITM 504 Financial and Managerial Accounting
This course is to provide the basic knowledge of the financial accounting and the managerial accounting, essential

to understanding the business performance, and to making proper business decision to maximize the financial
return.  The subjects include, but not limited to, understanding finical statements, project valuation, cost behaviors,

and budgeting.  As a basic mandatory course for ITM, this course is designed to offer comprehensive
understanding of accounting subjects.

ITM 505 Marketing Management

This course examines the process of strategic marketing management and considers its role within organizations. It
presents the fundamentals of the marketing concept and considers the relationship between the marketing concept

and other concepts such as innovation and entrepreneurship. The course considers tools and methods used to
examine marketing environments, understand consumer and organizational buying behavior, segment markets and

position products, develop new products, manage existing products and promote, price and place products.
Numerous case study assignments will also be a part of the course.

ITM511 Statistical Analysis
This course covers the concepts and techniques concerning exploratory data analysis, frequency distributions, central

tendency and variation, probability, sampling, inference, regression, and correlation. Students will be exposed to
these topics and how each applies to and can be used in the business environment. Students will master problem

solving using both manual computations and statistical software. At the end of the class, students will be able to
analyze relevant data using contemporary computer-based technology and apply the results to make decisions

concerning the specific question or problem.

ITM520 Information & Communication Technology Foresight
The pace of the technology progress in the information and communications industry will continue to increase.

This is a very large, dynamic industry with many different types of players involved in the industry, driving
innovations in many directions. In this class, the students will gain technology and business foresight from the

perspectives of  service providers, enterprises, end-users, and vendors.

ITM525 Bio-Medical Technology Foresight
This Bio-Medical Technology Course provides in-depth review of the broad range of up-to-date bio-medical

technologies. Based on deeper understanding on such technologies, students can get insights on how to continue to
foster innovation and to ensure safety and effectiveness of future bio-medical technologies in order to bring

improved outcomes from the utilization of those technologies.
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ITM530 Energy, Environment, Water and Sustainability Technology Foresight
This course focuses on the technological and cost “fundamentals” of emerging energy technologies, including solar,
wind, biomass, oceanic, geothermal, hydropower, fuel cell (hydrogen), nuclear, and other more exotic energy
sources. A premise of the course is that a sustainable energy technology must both be technically feasible and
economically viable. We consequently investigate the technological promise and progress of each technology, as
well as its economic opportunities and challenges. At the conclusion of the course, students will have a solid
technical and economic understanding of these energy technologies.

ITM540 Strategy for innovative Business
This class introduces the students to the core concepts of strategic management for technology-intensive industries.
The topics covered in the class include: external and internal analysis, value chain, different levels of strategies,
acquisitions, outsourcing, organic growth strategy through innovation, platform strategy, and pricing strategy. There
will be both group projects and individual assignments. By doing projects and assignments, the students will be
able to internalize the understanding of the strategic frameworks by applying to key technology-intensive industries
of the future. The instructors will challenge the students to participate in the class discussions and to share ideas
through case studies and group discussion exercises.

ITM550 Finance for Technology Executive
This course studies financial subjects that are essential to manage the technology organization.  The subject
covers valuation of assets, risk management, risk return tradeoff, corporate financing, derivatives, and venture
capital.  This course provides comprehensive understanding of modern financial system as well.

ITM560 Leadership for Innovative Organization
Ultimately, the goal of managers and leaders is to get things done in organizations. Most of that work is
accomplished by effectively managing human and social capital. Using cases, exercises, and readings, we will
focus on the skills and tools managers need to be successful in today’s rapidly changing, dynamic, and innovative
organizations.

ITM561 Negotiation and Communication
Negotiation and Communication is a hands-on, skill-oriented class which addresses two topics of central importance
to anyone who seeks to succeed or to survive, in an organizational environment. The concepts presented in the
course are introduced to prepare for or reflect on the succession of exercises or simulations.

ITM570 Process and Operations Management
This course studies the essential concept and cases to manage the business process and operation efficiently and
effectively. Broad issues of scheduling and planning, supply chain management, and project management are all
considered in a concise integrated manner.

ITM580 Survey of Intellectual Property and Business Law
This course covers the broad range of IP topics and selected business law issues. Students will gain a basic
understanding on the principal modes of legal protection for intellectual work under patent, copyright, trademark,
and trade secret. Students will also learn about legal issues on business formation and management, securities
regulation, and shareholders' rights and liabilities. Furthermore, students will be familiarized with contractual
agreements, theories and types of product liability, and employment issues. This course is intended to help students
become a smart user of legal services in general. It is also intended to be particularly helpful to students who
want to be a IP manager in an organization.

ITM610 Formation and Implementation of Entrepreneurial Ventures
This course centers on writing a comprehensive business plan and implementation plan for a venture of students'
choice. Teams of 3 ~ 4 students will work on the development of a business plan. It will allow students to
acquire the knowledge and skill set necessary for developing and writing a coherent and effective plan to start a
business, in either a startup or a corporate setting.

ITM611 Corporate Entrepreneurship and Innovation
This course will expose students to a mix of approaches and techniques that promote innovative thinking and
entrepreneurial behavior in organizations. The first half of the course examines how patterns of change in
technologies and industries create both opportunities and threats for existing firms and entrepreneurs. The second
half of the course focuses on tactics and strategies that encourage innovation and entrepreneurship within (and
between) organizations.
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ITM620 Best practice of Technology commercialization

This course is designed to provide students with theoretical and practical knowledge of technology
commercialization within companies, universities, spin-offs, and standalone start-ups through a case-based approach,

guest speaker's experiences, and a term-length project, will enhance their understanding of various business
approaches and experiences related, so they have an opportunity to adopt the perspective of a CEO/founder or

decision maker.

ITM630 Innovation system and Technology policy
This course examines the relationship between innovation and competitiveness at the firm(esp. MNC) and country

levels and evaluates how innovation policies regarding R&D, human resource development, technology financing,
innovation cluster, and high-tech SMEs etc., are being gradually reshaped in the current context of the

globalization of a knowledge-driven economy.

ITM631 Case Studies of Open Innovation

This course intends to investigate the real life cases of open innovation, which has emerged as new innovation
paradigm at global scale. We will follow the reason why open innovation occurred in some firms but not in

others. Specifically, we will approach this issue in light of innovation habitat.

ITM640 Integrated Perspective of New Product Development
The development of new products (goods or services) is an intensively cross-functional process. This course

examines that process from the classical marketing perspective with operations, finance, organizational policy, and
strategic planning.

ITM650 Integrated perspective of Merger and Acquisition

Corporate merge and acquisition involves various issues intertwined with each other; strategic, financial,
organizational, and legal issues.  This course provides integrated perspective on corporate merge and acquisition

using these four different subject view points, and discusses the tradeoff and the common traps using empirical
cases.

ITM960 MS Thesis Research
This is research credit for preparing Master's dissertation.

ITM965 Individual /Group study in Master's

This is research credit for independent study

ITM980 Ph.D Dissertation Research
This course is for the doctor's degree thesis based on independent research work performed by he candidate in the

laboratory of the advisory professor

ITM985 Individual/Group Study in Ph. D

This is research credit for independent study

ITM991 Internship Program Ⅰ
An internship work experience is intended to help you apply your formal classroom education to “real world”

work experience. The work assignment must be related to the your area of interest and may be conducted within
business or industry, the public or private sector.

ITM993 Internship Program Ⅱ
An internship work experience is intended to help you apply your formal classroom education to “real world”
work experience. The work assignment must be related to the your area of interest and may be conducted within

business or industry, the public or private sector.

ITM995 International Internship

An global internship work experience is intended to help you apply your formal classroom education to “real
world and global” work experience. The work assignment must be related to the your area of interest and may be

conducted within business or industry outside of Korea.
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Master of Intellectual Proper ty

URL : http://mip.kaist.ac.kr

Dept. Phone : +82-42-350-4223

1. INTRODUCTION

In 2009, Goldman Sachs has published its report on the long-term prediction of the performance of the leading

nations. According to its research and analysis, Republic of Korea will rank number 2 in the world by 2050.

Korea has come a long way from its war-torn poverty stricken nation status in the 1950’s.

The new school of KAIST on MIP is created by KAIST which intends to carry on the glorious leadership and

role it has provided for the nation since its creation in late 1960’s. The new school has formulated its curriculum

combining the three essential disciplines, technology, law and management. The joint program developed by

Northwestern University Business School (“Kellogg”) and Northwestern University Law School (“NLaw”) together

with the MIT Program on Patent and Invention created by Professor Robert Rines have become the models to be

bench-marked for by the new school.

The new school will provide students with access for them to acquire the attorney-at-law status in the USA and

become true licensed global practitioner in the IP fields. For this, the new school signed MOU under which NLaw

will operate a non-degree certificate program where students will take 9 essential JD courses in three summers and

earn 27 regular credits from NLaw. Students may acquire bare ligibility by taking this NLaw Certificate Program

and a cyber-JD Degree Program arranged by the new school.

The new school attempts to carry out the formidable task of creating the forum of research and learning where

the elites of Korean Government, business community, legal profession, R&D centers will gather together to search

for the best way to deal with the aggressive maneuvering displayed by the USA, the EU, Japan, and China,

which have coined the new expression of Intellectual Capital in the place of Intellectual property.

2. MAP of IP CONCEPTS
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3. PLAN of CURRICULUM

4. Plan of Course Requirements

❒ Master's Program

A. Graduation Credits : 27 credits or more

B. Mandatory General Courses : 1AU

- CC020 Ethics and Safety I(1AU)

C. Required Basic Technology Courses: Total 5 Courses (7.5 units)

D. Required Major Courses: Total 6 Courses (9 units)

E. Elective Major Courses: 7 Courses (10.5 units) or more out of 15 Courses

F. IP Fusion Project: Oral presentation and paper submission at the end of the semester are required.

G. Practice(Moot Court / International IP Seminar)
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Types Subject No. Subject Title Semester Remarks

Required Basic

Technology

MIP501 Advanced Technology: IT Spring

MIP502 Advanced Technology: ET Spring

MIP503 Advanced Technology: BT Fall

MIP504 Advanced Technology: NT Spring

MIP505 Advanced Technology: Convergence Fall

Required

Major

MIP531 IP Practice Colloquium Spring

MIP532 International Standard Patent Strategy Summer

MIP533 International Patent Laws & Cases Fall

MIP534 International TM/Design Laws & Cases Spring

MIP535 International Copyright Laws & Cases Summer

MIP536 Strategic Patent Development Fall

MIP571 Introduction to Korean IP Laws Spring

Required

Elective

MIP572 Intellectual Property Management Summer

MIP573 Korean IP & Litigation Practice Fall

MIP574 International IP Practice Fall

MIP575 International Brand/Design management Spring

MIP576 IP Valuation Theory & Practice Spring

MIP577 International IP Litigation Practice Summer

MIP578 IP Contracting/Licensing Practice Fall

MIP579 IP Information management Practice Fall

MIP580 Global Transaction and US Law on Contracts Summer

MIP581 International Litigation & US Civil Procedure Summer

MIP582 US Law on Property and IP Summer

MIP583 International Litigation and Conflict of Laws Summer

MIP584 International Litigation & US Law on Evidence Summer

MIP585 US Law on Torts and Product Liability Summer

Others
MIP601 IP Fusion Project Fall

MIP602 International IP Seminar Fall

5. COURSE LIST (plan to open as below)

※ This curriculum is a plan which is changeable. It will be finally concluded through the Curriculum Review

Committee at the beginning of 2010.
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6. Course Descr iption

A. Required Basic Technology

MIP501 Advanced Technology: IT

This course is designed to provide basic understanding of the state-of-the-art information technology (“IT”). KAIST

professors with worldwide reputation in this field will guide the students to be equipped with essential knowledge

and up-to-date information to lay a solid foundation in accomplishing their professional tasks. It is an intensive

workshop program.

MIP502 Advanced Technology: ET

This course is designed to provide basic understanding of the state-of-the-art environmental technology (“ET”).

KAIST professors with worldwide reputation in this field will guide the students to be equipped with essential

knowledge and up-to-date information to lay a solid foundation in accomplishing their professional tasks. It is an

intensive workshop program.

MIP503 Advanced Technology: BT

This course is designed to provide basic understanding of the state-of-the-art biotechnology (“BT”). KAIST

professors with worldwide reputation in this field will guide the students to be equipped with essential knowledge

and up-to-date information to lay a solid foundation in accomplishing their professional tasks. It is an intensive

workshop program.

MIP504 Advanced Technology: NT

This course is designed to provide basic understanding of the state-of-the-art nanotechnology (“NT”). KAIST

professors with worldwide reputation in this field will guide the students to be equipped with essential knowledge

and up-to-date information to lay a solid foundation in accomplishing their professional tasks. It is an intensive

workshop program.

MIP505 Advanced Technology: Convergence

This course is designed to provide integration and application skills of the respective advanced technology subjects.

KAIST professors with worldwide reputation in each field will guide the students to be equipped with advanced

skill sets to apply integrated knowledge on the technologies to the IP practices. It is an intensive workshop

program held in KAIST Daejeon campus.

B. Required Major

MIP531 IP Practice Colloquium

This course is designed to provide advanced knowledge and experience of the intellectual property practice. Most

successful practitioners including patent attorneys, government officials, and CPO's will address key contemporary

issues of IP practice. Students can participate in the classroom discussions and find opportunities to build their

professional networks.

MIP532 International Standard Patent Strategy

Once a firm’s patented technology is standardized, similar technologies developed by its competitors may not be

able to catch up with the standardized one no matter how much R&D investments have been made for them. This

course addresses strategic and practical issues regarding standard patents as well as fundamental knowledge on

standard setting organizations and their works. Considering that standard patents will have tremendous economic

spillover effects on an industry, or even the domestic economy as a whole, policy issues will also be discussed in

the course. Business cases of multinational enterprises will be introduced to explain importance of securing

standard patents.

MIP533 International Patent Laws & Cases

This course is designed to provide fundamental knowledge on the patent law rules and leading court decisions of

the USA, EU, China and Japan. Utilizing diverse classroom activities including lectures, case presentations, and
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group discussions, it will facilitate students to sharpen and deepen their international patent law knowledge and

case analysis skills. The topics include: patentable subject matter, utility, novelty, non-obviousness/inventive step,

enablement, infringement, doctrine of equivalents, remedies, etc.

MIP534 International TM/Design Laws & Cases

This course will provide fundamental knowledge on trademark and design laws of the countries including the

USA, the EU, China, and Japan. Students will be exposed to the key provisions of each trademark/design law and

leading court decisions. The topics include: establishment of trademark rights, requirements for design registration,

trade dress, infringement, remedies, etc. Diverse classroom activities including lectures, case presentations, and

group discussions will be utilized.

MIP535 International Copyright Laws & Cases

This course will provide fundamental knowledge on copyright laws of the countries including the USA, the EU,

China, and Japan. Students will be exposed to the key provisions of each copyright law and leading court

decisions. Diverse classroom activities including lectures, case presentations, and group discussions will be utilized.

The topics include: authorship, fixation, idea-expression dichotomy, infringement, fair use, remedies, work for hire,

first sale doctrine, digital copyright, Digital Millennium Copyright Act, etc.

MIP536 Strategic Patent Development

This course is designed to enable students to link their practical knowledge on patenting with business strategy.

Students will be exposed to the situations where they have to decide: (1) which technologies need to be patented;

(2) how to avoid possible patent infringement claims from the competitors; (3) how to protect the core

technologies of the firm; and (4) how to leverage negotiations in business transactions such as licensing and

M&A. Technology life cycle approach is adopted to explain key principles throughout the course.

C. Elective Major

MIP571 Introduction to Korean IP Laws

This course is designed to provide fundamental knowledge on the Korean IP laws and leading court decisions.

Utilizing diverse classroom activities including lectures, case presentations, and group discussions, it will facilitate

the students to sharpen and deepen their IP law knowledge and case analysis skills. The topics will cover: (1)

patent law issues including patentability, patent infringement, doctrine of equivalents, and remedies; (2)

trademark/design law issues including the establishment of trademark rights, requirements for design registration,

trade dress, infringement, and remedies; (3) Copyright law issues including authorship, fixation, idea-expression

dichotomy, infringement, fair use, remedies, and digital copyright.

MIP572 Intellectual Property Management

This course is designed to provide students with fundamental knowledge on intellectual property management

topics. As an introductory course of all intellectual property management subjects, it will cover strategic

management issues of patents, trademarks, designs, trade secrets, and copyrights. It will also explore issues of IP

transactions such as licensing, valuation, negotiation, and M&A's.

MIP573 Korean IP & Litigation Practice

This course provides practical knowledge and skill set essential to the IP application/registration and litigation

practices in Korea. This course is offered to the students with less than a year of professional experience in

intellectual property field. The first part of the course will discuss topics of IP application/registration, patent claim

drafting, office action techniques, IP information search, etc. The second part of the course is about how to

prepare and conduct the oral arguments, how to prepare legal documents, how to establish their legal claims, how

to manage negotiations in and out of the courtrooms, and how to resort to the alternative forms of dispute

resolution.

MIP574 International IP Practice

This course is designed to train students to acquire knowledge and experience required for practices of patents,

designs, and trademarks in the USA, the EU, China, and Japan. Tailored classroom exercises will help students be
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trained in the tasks including: (1) how to draft patent claims, (2) how to correspond with the patent offices, (3)

how to strategically utilize different types of application, (4) how to avoid legal risks found in prosecution history,

(5) how to conduct effective DB searches, etc. Years of professional experience in any jurisdiction is strongly

recommended, although not required, for students to take this course.

MIP575 International Brand/Design Management

This course is designed to provide concrete knowledge on the brand and design management strategy of

multinational corporations. Through case studies, group discussions, and lectures, students will acquire strategic

frameworks and skill sets to make profits using distinctive trademarks, CI’s, and industrial designs.

MIP576 Intellectual Property Valuation Theory and Practice

Intellectual properties can be traded in the market through various transactional forms such as sales, licensing,

financing, and M&A. Such transactions, however, require elaborated standards for valuation, irrespective of the

types of the traded intellectual property. So this course addresses valuation methodologies and related practical

issues of technologies, brand names, industrial designs and artworks. Students will acquire essential skill sets that

can be directly applied to the aforementioned commercial transactions of intellectual property rights.

MIP577 International IP Litigation Practice

This course will provide practical knowledge and experience in IP litigations held in the USA, the EU, China, and

Japan. Differences in IP laws and procedures by jurisdictions will be highlighted. Through the case studies,

students will learn the fundamental issues about IP infringements: direct and indirect infringements, measuring

damages, injunctions, etc. Students will also learn how to prepare and conduct the oral arguments, how to

establish the irlegalclaims, how to manage negotiations in and out of the court rooms.

MIP578 IP Contracting and Licensing

This course is designed to provide practical knowledge and skills in intellectual property contract making and

licensing. About licensing issues, this course will cover patent licensing; trademark/brand licensing, and copyright

(artworks and character) licensing. It will also address other IP contracting issues such as employment contract,

NDA (non-disclosure agreement), and mass licensing of software.

MIP579 IP Information Management Practice

This course is designed to facilitate students to acquire knowledge and experience in intellectual property

information management. The topics include: (1) where to find useful IP information, (2) how to conduct library

and DB searches efficiently, (3) how to use relevant software, etc. This course will emphasize on patent mapping

and analysis necessary for strategic management of patent portfolio. Students will learn that IP information

management is essential to both the successful defenses and offenses in case of IP infringement claims.

MIP580 Global Transaction and US Law on Contracts

This course provides solid legal foundation required for global IP transactions. For this purpose, it explores the

key legal concepts of the Anglo-American Law of Contracts and the Uniform Commercial Code Article Two. The

topics include the doctrine of consideration, promissory estoppel, offer and acceptance, mistake, fraud, duress,

unconscionability, contract interpretation, conditions, breach, and remedies.

MIP581 International Litigation & US Civil Procedure

This course is designed to provide basic understanding of international IP litigations held in the federal and state

courts of the USA. It focuses on the structure and organization of the federal and state judicial systems,

jurisdiction over the person and subject matter, process and pleadings, parties, joinder of claims, pre-trial motion

practice, discovery of evidence, division of functions between judge and jury, in-court procedures, post-trial

motions, and appellate review. The course is litigation practice-oriented and uses the Federal Rules of Civil

Procedure as a model.

MIP582 US Law on Proerty and IP

This course is an introduction to the US laws of real property and intellectual property. Regarding real property, it

explores the original acquisition; contract of sale; gift; bona fide purchase; the Anglo-American system of estates

in land; the law of trespass and nuisance; concurrent ownership; future interest; landlord and tenant; eminent

domain; and easement. Regarding intellectual property, it explores laws on trademarks, copyright, and patents, trade

secrets, dilution, right of publicity.
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MIP583 International Litigation and Conflict of Laws

This course is designed to provide US law knowledge on how to determine the appropriate forum which has

jurisdiction to adjudicate the IP cases. The topics will cover: (1) jurisdiction issues including "in personam

jurisdction", "in rem jurisdiction" and "quasi in rem jurisdiction"; (2) choice of law problem including forum

shopping and forum non convenience; (3) recognition and enforcement of foreign judgments issues including "full

faith and credit" and reciprocity.

MIP584 International Litigation & US Law on Evidence

This course is designed to provide fundamental knowledge on the US law of evidence, which structures the trial

of IP litigations. The topics include relevance, character evidence, hearsay rules, impeachment, witness examination,

expert testimony, privilege, etc. The discussions will be based on the Federal Rules of Evidence, but divergences

between the Federal Rules and the common law of evidence are also discussed.

MIP585 US Law on Torts and Product Liability

This course is designed to provide basic knowledge on the Anglo-American tort law and product liability issues.

The topics include: (1) INTENTIONAL TORTS including assault and battery, false imprisonment, trespass,

intentional infliction of emotional distress, and fraud; (2) NEGLIGENCE which comprises four elements (duty of

care, breach of the duty, causation, and injury), res ipsa loquitur, negligence per se; (3) and STRICT LIABILITY

including animal owner's liability, extremely dangerous activities, and product liability. It emphasizes the effect of

modern socioeconomic concepts and economic theories on tort law development.

D. Others

MIP601 IP Fusion Project

This course is provided at the end of MIP semester to meet the graduation thesis requirement. The course is

designed to provide fusion knowledge of IP by undertaking team project. The project will integrate technology,

law and management element by including technology planning, patent application & management, patent

protection issues and finalize project by oral presentation.

MIP602 International IP Seminar

The first part of this course is a simulated IP court proceeding. The jurisdictional setting of the course is

international, which means that students will play roles as patent attorneys at the courts in the US and the EU.

Students will receive a problem set addressing factual background of the case and opinion from a lower court at

the beginning of the course. Students will then research and prepare for the court proceeding, participate in oral

arguments, submit memos/briefs as if they are patent attorneys. This course will be sponsored by several outside

organizations. Honorable judges and attorneys will be invited to sit at the bench. The second part of this course

is an on-site practical education of IP litigations in the USA. It will facilitate students to attend seminars at

leading patent law firms such as “Finnegan, Henderson, Farabow, Garrett & Dunner, LLP” at Washington D.C.,

visit the USPTO and federal courts, and meet patent attorneys, judges, examiners, scholars, CEO’s, and other

experts in intellectual property.
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The College of Culture and Science is composed of Department of

Humanities and Social Sciences, Graduate School of Culture and

Technology, Graduate Program of Science and Technology Policy

and Language Center. The College was established to produce

Creative Global Leaders in the realm of science and technology

with a common objective of cultural understanding through mutual

cooperation.

The Department of Humanities and Social Sciences is a non-degree

program which is designed to educate a general courses for

undergraduate students. The Graduate School of Culture and

Technology provides master and doctoral degree programs for the

purpose of producing manpower of the nation’s cultural industry

with support of the Ministry of Culture and Tourism. The Graduate

Program of Science and Technology Policy is master and doctoral

degree programs to cultivate science and technology policy

professionals. The Language Center is also a non-degree program

which offers students language lectures to produce professionals who

have foreign language skills.

The Department of Humanities and Social Sciences has about 80

faculty members (2 professor emeritus, 19 tenure track professors, 1

visiting chair professor, 1 practice professor, 3 visiting professors, 2

adjunct professors, 12 foreign visiting professors, more than 40

lecturers). The Graduate School of Culture and Technology has 6

tenure track professors, 2 practice professors, and 6 visiting

professors. and Currently, 74 master students and 57 doctoral

students are enrolled in the program. And the Graduate Program of

Science and Technology Policy consists of a large number of

participating professors from related departments, 1 visiting

distinguished professor, 1 joint professor and 15 master degree

program students. The Graduate School established the Humanities

and Social Science Research Institute and the Culture and

Technology Research Center, to carry out various research projects.
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Graduate School of Culture Technology

URL : ct.kaist.ac.kr

Dept. Phone : +82-42-350-2902, 2903

1. Introduction

❐ Significance of Culture Industry and Purpose of CT Establishment

In the 21st century, information technology (IT) holds great cultural value that further develops the enjoyment of

society. The focus of the industry is on the immaterial aspects of life, aiming at culture. Culture industry is

becoming one of the rapidly growing industries that contribute to the economic growth of Korea. The culture

contents play a major role in the development of IT industry. Korea's culture industry is worth approximately 35

billion dollars, 5% of GDP (US 7.8%) with a yearly growth rate of 21% (world average growth rate 5-6%). The

main goal in the 21th century is to improve the quality of people's life through the advancement of culture

industry.

As the digital technology becomes more and more sophisticated, changes are spreading out, initiating collaboration

among various different areas to create a new paradigm. The development of culture industry tends to rely on the

technology, especially digital technology. Therefore, KAIST Graduate School of Culture Technology (GSCT) was

established with the intent to emphasize the collaboration of different disciplines such as technology, liberal arts,

business, and art and design. The curriculum will educate leaders with knowledges in cultural arts, liberal arts,

technology and business mangement skills while develop science and technology that will open up the culture

industry.

❐ Character istics of 21st Century Culture Industry

First, the world shares common culture through the development of information, communication and network

technology in the globalized 21st century.

Second, the industry paradigm shifts the focus from hardware to contents through immaterization.

Third, culture and culture products are immersed in our lives available in anytime, anyplace, any situation, and in

any form by being ubiquitous.

Forth, culture contents are transformed to advanced technology to catalyse the development of IT.

Through this background, the convergence among the disparate genre of digitalized culture contents brings about

a new business model such as One Source Multi Use (OSMU) which produces various contents from a single

source. Furthermore, digital technology based culture contents industry is newly formed with the coalition with the

state of the art technology.
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❐ Graduate Program

Reasons for educating leaders

"21 century culture leader" is a pioneer, planner, designer, and producer who explores new cultural genre, develop

new technology, and provide new business model, and present new theory and paradigm through creativity and

profound knowledge in culture, science, and technology. The leaders will be educated to have excellence,

flexibility, global sense, leadership and vision.

The leaders will be deployed in the culture industry and in education. The masters of science will primarily

pursue their careers in the industry and Ph.D's as professors and researchers. Especially, fostering of marketing

professionals and entrepreneurs in culture industry will contribute to globalization of culture industry in Korea.

Master's Degree Program

The goal is to educate "originators" who will lead the global culture content business. The students perform the

interdisciplinary research on fundamental and applied technology pertinent to CT. They plan culture contents and

create content business model through projects and hands-on experiments.

Doctoral Degree Program

The students perform in-dept research and projects on fundamental and applied technology pertinent to CT. The

research and industry projects will be closely connected to supply Ph.D.'s to culture industry and education as

professors and researchers upon completion of the program.

Content Creation Technology

- Planning production processes of culture contents distributed in various media

- Research on scientific and artistic understanding on media

- Research on digital storytelling and communication theory

Contents Planning and Digital Culture Theory

- Artistic experiments on contents, digital aesthetics, design experiments on interface

- Development of artistic presentation by exploiting media

- Humanities and sociological approach toward digital culture

Culture Technology Management and Policy

- General understanding of culture technology and policy

- Developing culture contents business strategies

2. Research and Creation

The Labs in CT are divided as follows.

❐ Visual Media Lab

The purpose of visual media lab is to develop visual effects and computer graphics technology and apply them to

content production such as computer animation, movies, games and etc. Ultimately, it will be impossible to

distinguish between the digital actors and digital world from the real counter parts. Specific research topics include

simulation of natural phenomena, facial animation, character animation, and intuitive sketching interface.
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❐ Exper ience Lab

Conventionally, HCI mainly dealt with technological, social, and philosophical problems arising in interactions

between virtual environments and human. However, due to the evolution toward ubiquitous computing environment,

HCI expands its focus on more general and macroscopic areas. The research in the EXP lab includes interaction

between ever-evolving digital space and human, new application of digital media, and presentation exploiting

digital technology. The area consists of computer game, wearable computing, and application of virtual reality. The

projects are research on cognition process in the digital space based on interactive media art, media art theory,

and systematic planning of scientific exhibition.

❐ Digital Media and Contents Lab

Culture connects people through communication. Digital media as a communication tool and contents as

communication medium are vital factors in culture industry. The goal is to produce quality contents, develop

technologies in digital media and ubiquitous/online environments, and provide various business models. Research

includes media interaction/interface design, coupling of contents and products for future services, designs in the

field of web, animation, and games. The specific fields consist of media interaction design, digital entertainment,

culture content specialization, animation, contents design, and business model.

❐ Digital Storytelling and Cognition Lab

The story and storytelling technology are applied in various areas in entertainment and business with the progress

in digital technology. The story and storytelling technology requires integral research beyond media boundaries. It

is essential to constantly provide high quality story and there is need for a systematic research on various

communication activities in cyber space. The research includes story source mining, story developing system,

language, communication, storytelling related to human computer interactions. Main topics consist of story

modeling, story design, new storytelling media, story developing & valuation system, language & text analysis, and

digital communication.

❐ Cultural Management and Policy Lab

The purpose is to develop creative business models to increase the market share of new culture contents through

the analysis and forecast of government policy regarding culture industry. Also through the analysis of culture

industry market, students find ways to improve, invest and introduce culture technology content to the investors

and help find business strategies. The lab will be complimentary to other six labs by performing feasibility test on

the contents developed by other labs and providing business solutions. The research includes CT business model

development, CT consumer research, CT market research & simulation, CT industry policy and regulation analysis,

economics of culture and culture industry.

❐ Creative Physical Interaction Lab

The research includes basic technology for robot behavior, personality and appearance design, basic vision

technology, voice recognition, cognitive intelligence, emotion generation, robot intention, emotion and expression,

sound, and motion creation. As the paradigm regarding robots shifts from factory automation tools to companions

in life, human and robot interaction becomes crucial in CT. In order for robots and humans to coexist it is

essential to study cognitive mutual interaction technology, emotional mutual interaction technology and user friendly

and practical design as well as performance and cultural event planning using robots. The goal is to make digital

contents by creating physical interface device for dancing robot performance and stage automation enabling digital

interaction.
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3. Course Requirements

❐ Master's Program

1) Thesis Master

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 6 12 or more 12 or more 33

A. Graduation Credits: at least 33 credits in total

B. Mandatory General Course: 3 credits and 1AU (choose one from the following table)

Classification Subject No. Subject Name
Lecture:Lab.:Credit

(Homework)
Remark

Mandatory

General Courses

CC010

CC020

CC500

CC510

CC511

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

- Special Lecture on Leadership (CC010) is a no-credit course, and is compulsory for those who entered

in 2002 or later. Students with corporate sponsorship and foreign students are exempt from this

requirement.

- CC020 Ethics and Safety I (1AU, Must be taken in the first semester in the program, Required once

throughout the Master's and Ph.D. program)

C. Mandatory Major Courses: 6 credits

- GCT501 Introduction to Culture Technology

- GCT503 Culture Technology Project I

D. Elective Major Courses: at least 12 credits

- Take at least 12 credits mainly from major electives listed in the Curriculum List of the CT program (Should

include at least 9 credits from the major electives listed in the Curriculum List of the CT program)

- Maximum of 6 credits can be earned from other departments graduate level courses with the main advisor and

track advisor's consent.

- Credits earned from other graduate schools can be credited through the advisors and course

committee's consent depending on similarities and relevance. (maximum 6 credits)

E. Research Courses: at least 12 credits (including 2 seminar credits)

- Take at least 12 credits including thesis, individual study, and seminar courses

- 3 credits of this research course can be earned by internship program with at least 2 months in

duration.

2) Coursework Master

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 6 21 or more 6 or more 36
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A. Graduation Credits: at least 36 credits in total

B. Mandatory General Course: 3 credits and 1AU (choose one from the following table)

Classification Subject No. Subject Name

Lecture:Lab.:

Credit

(Homework)

Remark

Mandatory

General

Courses

CC010

CC020

CC500

CC510

CC511

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

- Special Lecture on Leadership (CC010) is a no-credit course, and is compulsory for those who entered

in 2002 or later. Students with corporate sponsorship and foreign students are exempt from this

requirement.

- CC020 Ethics and Safety I (1AU, Must be taken in the first semester in the program, Required once

throughout the Master's and Ph.D. program)

C. Mandatory Major Courses: 6 credits

- GCT501 Introduction to Culture Technology

- GCT503 Culture Technology Project I

D. Elective Major Courses: at least 21 credits

- Take at least 21 credits mainly from major electives listed in the Curriculum List of the CT program (Should

include at least 12 credits from the major electives listed in the Curriculum List of the CT program)

- Maximum of 6 credits can be earned from other departments graduate level courses with the main advisor and

track advisor's consent.

- Credits earned from other graduate schools can be credited through the advisors and course committee's consent

depending on similarities and relevance. (maximum 6 credits)

E. Research Courses: at least 6 credits (including 3 seminar credits)

- Take at least 6 credits including individual study and seminar courses

- 3 credits of this research course can be earned by internship program with at least 2 months in

duration.

- Organize a committee of 3 people including the main advisor and the track advisor. Present the

research outcome to the committee during the last semester. Upon the committee's approval,

submit a final report. The report requires final approval from the main advisor.

- Coursework master can be applied at the beginning of 3rd semester with the approval of the main

advisor and the department chair.

- 6 months period is required before graduation after the switching between coursework master and

thesis master (No immediate graduation allowed after the semester of switching)
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❐ Doctoral Program

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 6 21 or more 30 or more 60

A. Graduation Credits: at least 60 credits in total

- credits earned in GSCT and CT interdisciplinary Master's courses can be accumulated for the credits

toward doctoral program.

B. Mandatory General Course: 3 credits and 1AU (choose one from the following table)

Classification Subject No. Subject Name

Lecture:Lab.:

Credit

(Homework)

Remark

Mandatory

General Courses

CC020

CC500

CC510

CC511

CC513

CC522

CC530

CC531

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

- CC020 Ethics and Safety I (1AU, Must be taken in the first semester in the program, Required once

throughout the Master's and Ph.D. program)

- same as the Master's program (not mandatory if taken in the Master's program)

C. Mandatory Major Courses: 6 credits

- GCT501 Introduction to Culture Technology

- GCT602 Culture Technology Project II

(not mandatory if taken in the Master's program)

D. Elective Major Courses: at least 21 credits

- Take at least 21 credits mainly from major electives listed in the Curriculum List of the CT program

(Should include at least 15 credits from the major electives listed in the Curriculum List of the CT

program)

- Maximum of 6 credits can be earned from other departments graduate level courses with the main

advisor and track advisor's consent.

- Credits earned from other graduate schools can be credited through the advisors and course committee's

consent depending on similarities and relevance. (maximum 9 credits)

E. Research Courses: at least 30 credits (including 4 seminar credits)

- Take at least 30 credits including thesis and seminar courses

※ Miscellaneous

- The requirements are applicable to all students. The entering class of 2007 or earlier must take the

seminar class once. The entering class of 2008 or later must take the seminar class twice, 3 times,

and 4 times for thesis master, coursework master, and Ph.D., respectively.
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4. Curr iculum

❐ Graduate Course

Classification Subject No. Subject Name
Lecture:Lab:

Credit
(Homework)

Semester Remark

General
Course

CC010 Special Lecture on Leadership 1:0:0

CC020 Ethics and Safety I 1:0:0

CC500 Scientific Writing 3:0:3(4)

CC510 Introduction to Computer Application 2:3:3(10)

CC511 Probability and Statistics 2:3:3(6)

CC513 Engineering Economy and Cost Analysis 3:0:3(6)

CC522 Introduction to Instruments 2:3:3(8)

CC530 Entrepreneurship and Business Strategies 3:0:3(6)

CC531 Patent Analysis and Invention Disclosure 3:0:3(6)

Mandatory
Course

GCT501 Introduction to Culture Technology 3:0:3(6)

GCT503 Culture Technology Project I 3:0:3(6)

GCT602 Culture Technology Project II 3:0:3(6)

Elective
Major
Course

GCT511 Digital Aesthetics 3:0:3(6)

GCT522 Computer Graphics Theory and Application 3:0:3(6) *CS480

GCT523 Computing for CT 1:3:2(4)

GCT524 Animation 3:0:3(6)

GCT531 Theater Music and Design 3:0:3(6)

GCT532 Acoustical Instrument Design and Evaluation 3:0:3(6)

GCT533 Sound Design and Programming 3:0:3(6)

GCT534 Performance Planning and Management 3:0:3(6)

GCT535 Sound Technology for Multimedia 3:0:3(6)

GCT541 Human-Computer Interaction 3:0:3(6)

GCT542 Game Technology 3:0:3(6)

GCT543 Game Design 3:0:3(6)

GCT551 Digital Design 3:0:3(6)

GCT552 Information Design 3:0:3(6)

GCT553 Digital Contents Design 3:0:3(6)

GCT554 Digital Architecture 3:0:3(6)

GCT561 Scientific Concepts and Thinking 3:0:3(6)

GCT562 Artificial Intelligence 3:0:3(6) *CS570

GCT563 Robotics 3:0:3(6) *MAE453

GCT571 Language Theory and Culture Technology 3:0:3(6)

GCT572 Computer-mediated Communication 3:0:3(6)

GCT574 Story Design 3:0:3(6)

GCT581 Cultural Economics 3:0:3(6)

GCT582 Culture Content Industry 3:0:3(6)

GCT583 Organizational Management in Culture Industry 3:0:3(6)

GCT584 Cultural Intellectual Property 3:0:3(6)

GCT585 Research Methodology for Culture Management 3:0:3(6)

GCT611 Digital Heritage 3:0:3(6)

GCT621 Computer Graphics Technology 3:0:3(6) *CS580

GCT622 Digital Humans 3:0:3(6)
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Classification Subject No. Subject Name
Lecture:Lab:

Credit
(Homework)

Semester Remark

Elective
Major
Course

GCT631 Computer Music 3:0:3(6)

GCT632 Digital Performance 3:0:3(6)

GCT633 Audio and Multimedia Programming 3:0:3(6)

GCT641 Ludology 3:0:3(6)

GCT642 User Interface 3:0:3(6) *ID706

GCT644 Game Planning and Production 3:0:3(6)

GCT651 Media Interaction Design 3:0:3(6) *ID506

GCT652 Computational Design 3:0:3(6)

GCT653 Virtual World 3:0:3(6)

GCT656 Digital Fashion 3:0:3(6)

GCT661 Networked Media 3:0:3(6) *CS644

GCT662 Human-Robot Interaction 3:0:3(6) *MAE683

GCT672 Digital Storytelling 3:0:3(6) *CS682

GCT673 Social Computing 3:0:3(6)

GCT674 Knowledge-based System Design & Modeling 3:0:3(6)

GCT681 Media Marketing 3:0:3(6)

GCT682 Cultural Industry Policy 3:0:3(6)

GCT683 e-Business Strategy 3:0:3(6) *MGT553

GCT684 Regional Culture Industry Studies 3:0:3(6)

GCT685 Venture Management in Culture Industry 3:0:3(6)

GCT686 Corporate Culture 3:0:3(6)

GCT687
Management Strategy for the Arts and Culture
Organizations

3:0:3(6)

GCT688 Global Cultural Marketing 3:0:3(6)

GCT702 Research Methodology for Culture Technology 3:0:3(6)

GCT703 Topics in Culture Technology 1:0:1(1)

GCT704 Topics in Culture Technology 2:0:2(2)

GCT711 Topics in Digital Socio-Humanities 3:0:3(6)

GCT721 Topics in Computer Graphics 3:0:3(6) *CS780

GCT722 Topics in Virtual Reality 3:0:3(6)

GCT724 Topics in Animation 3:0:3(6)

GCT731 Topics in Music Technology 3:0:3(6)

GCT741 Topics in Human-Computer Interaction 3:0:3(6) *CS788

GCT742 Topics in Infotainment Technology 3:0:3(6)

GCT751 Topics in Moving Graphics Design 3:0:3(6)

GCT752 Topics in Digital Contents 3:0:3(6)

GCT753 Topics in Computational Design 3:0:3(6)

GCT763 Making Things 3:0:3(6) *MAE606

GCT772 Topics in Digital Storytelling 3:0:3(6) *CS684

GCT781 Topics in Digital Economics and Policies 3:0:3(6)

GCT782 Topics in Cultural Content Marketing 3:0:3(6)

GCT783 Topics in Global Culture 3:0:3(6)

GCT784 Topics in Internet Industries 3:0:3(6)

GCT787 Topics in Cultural Planning 3:0:3(6)
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Classification Subject No. Subject Name
Lecture:Lab:

Credit
(Homework)

Semester Remark

　Research

GCT960 Master's Thesis 　 　
GCT966 Seminar, Master's 1:0:1　 　
GCT967 Individual Study, Master's 0:6:2 　
GCT980 Doctoral Dissertation 　
GCT986 Seminar, Ph.D.'s 1:0:1

GCT987 Individual Study, Ph.D.'s 0:6:2

Elective
deepening

Major
Course

CS480 Introduction to Computer Graphics 3:3:4(6)

CS542 Internet Systems Technology 3:0:3(6)

CS570 Artificial Intelligence 3:0:3(6)

CS576 Artificial Intelligence 3:0:3(6)

CS676 Pattern Recognition 3:0:3(6)

ID506 Usablilty Analysis 3:0:3(6)

ID603 Theory of Media Design 3:0:3(6)

ID708 Design Organization and Management 3:0:3(6)

EE406 Project Lab 3:0:3(6)

EE737 Imaging Systems 3:0:3(6)

MGT520 Marketing 3:0:3(6)

MGT524 Design Management 3:0:3(3)

MGT553 Digital Marketing 3:1:3(3)

MGT624 Consumer Behavior 3:0:3(6)

MGT590 Cross Cultural Management 3:1:3(4)

MGT632 Strategic Management of Service Operations 3:0:3(6)

MAE453 Introduction to Robotics Engineering 3:0:3(6)

MAE563 Microprocessor Application 3:0:3(6)

MAE606 Creative Knowledge Creation Process and Application 3:0:3(6)

MAE683 Human Robot Interaction: Haptics 3:0:3(6)

IE562 Information System Design 3:0:3(6)

IE661 Introduction to AI / ES Technology 3:0:3(6)

IE761 Cognitive Systems Engineering 3:0:3(6)

BiS523 Information and Electronics for Scientists 3:0:3(6)

BiS634 Database Construction 3:0:3(6)

BiS651 Hearing and Auditory Model 3:0:3(6)

BiS652 Human Visual Model 3:0:3(6)

* Substitute course

※ 500 unit courses are mutually recognizable between bachelor's and master's ourses.
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5. Course Descr iptions

❐ Graduate Course

GCT501 Introduction to Culture Technology

This course discusses the basics of culture technology (CT). While culture technology refers to the technology for

digital contents such as games, animation and movies, we extend its scope to the technology for various cultural

artifacts, even to the technology for our everyday cultural activities. We shall also discuss how the traditional

'analog' cultural problems may find their effective solutions by incorporating the 'digital' approach.

GCT503 Culture Technology Project I

This course is designed to develop CT design project through analyzing product analysis, planning and design, and

computing. The experts in CT digital media industries are included as team-teaching members. Students conduct a

new design project based on multidisciplinary team.

GCT602 Culture Technology Project II

This course is a doctoral CT project course that each researchers study profound researches of interest fields of

their own. To understand the basic concept of design practise and study planning and practise of design,

industrial-educational projects or interdisciplinary cooperation projects will be conducted for nurturing project design

capabilities.

GCT 511 Digital Aesthetics

The objective of this course is to give the overview of the theoretical foundation in the field of the aesthetics and

philosophy of media. For this purpose, we shall reconstruct the history of various theories of media through three

generations (from photography over broadcasting to computer), followed by the discussion on the relationship

between the new media and modern arts. Toward the end of the course, we will investigate how informational

and bio technologies have facilitated the subversion of the traditional ontology of the world and the human.

GCT522 Computer Graphics Theory and Application

This course is designed to study theories, techniques and application methods of Computer Graphics and Virtual

Reality. It covers the general overview and the history of Computer Graphics and Virtual Reality, the theories and

techniques of graphics programing, analysis of 2D & 3D computer graphics softwarea applications, computer

vision, telepresence, mixed reality, network VR, multimodal human interface, and haptic interface. Application

systems of CG and VR are also introduced to allow the students to build a new system.

GCT523 Computing for CT

Fundamental programming concepts are presented together with supporting theoretical bases and practical

applications. This is a list of topics will be covered in this course: Java classes, GUI and object-oriented

programming, data structures for lists, tress, hash tables, and graphs; sorting and searching; and several algorithmic

methods such as divide-and-conquer, tree and graph traversal methods.

GCT524 Animation

This course will cover tips and techniques which are needed to make 3D animation films. Students will analyze

problems from production pipeline such as layout, character setup, animation and study techniques how to make

3D animation.

GCT531 Theater Music and Design

Throughout the 400 year-long operatic history, there have been representative operatic stage design concepts which

reflect the socio-cultural atmosphere of each period or time. This course attempts to examine the cultural and

aesthetic foundations for the new performing arts design concepts of the 21st Century.

GCT532 Acoustical Instrument Design and Evaluation

Study acoustics from a variety of perspectives, including physics, mechanical engineering and mathematics, as well

as review the history of musical instruments. Design, build, then evaluate the sound value of built instrument

using measuring techniques and equipment through various experiments. These processes will give a basic

understanding of sound, as well as an understanding of the foundation, motivation and direction of future sound in

the 21st century.
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GCT533 Sound Design and Programming

This course is concerned with the basis of sound control and synthesis. MaxMSP is a graphical programming

language created for use by sound designers, musicians and artists. Particularly useful is the real-time flexibility of

audio processes and the ability to control the computer using midi instruments, sensors, networks and so on.

GCT534 Performance Planning and Management

Understanding correlations among major factors in public performance such as thematical performance, performer

selection, stage management, performer-audience communication, performance marketing and the optimization of

cost-efficient planning. The focus of this class will be to experience a variety of performing forms but in

orthodox forms while learning the proper skills to manage an actual performance from a practical point of view

as planned through the aforementioned process.

GCT535 Sound Technology for Multimedia

This project-based course deals with both theory and practice of digital audio technology. Topics include the basic

concepts of sampling, spectrum, sound analysis/synthesis, digital audio effects, psychoacoustics, and data mapping

strategies for cross-modal display. Students will learn how to utilize sound to create/ understand information and

art.

GCT541 Human-Computer Interaction

The overall process of analysis, design, and implementation of human-computer interaction is considered. Topics

include reflecting cultural context and user needs, analyzing tasks, designing user interface, utilizing related

advanced computer technology.

GCT542 Game Technology

Whereas Game Design course (GCT543) deals with non-technical aspect of game development, this course deals

with various technological aspects in game development, such as computer graphics, AI, physical simulation,

networks, and software engineering.

GCT543 Game Design

This course covers the entire of processes of game design - from preliminary concept design to prototyping. The

course begins with the essential properties of gaming, and proceeds to the discussion on each game design

process. Students will learn the essential knowledge by working on game protptypying

GCT551 Digital Design

This course is designed to study fundamental design theories, principles and visual languages for creating digital

media and contents. Through the course, students will acquire skills of developing creative design ideas using

various visualization techniques. Students will also experience a basic digital media and contents design practice.

GCT552 Information Design

This course is designed to study the way of organizing visual information and evaluating its usability. Emphasis is

given to the capability of managing information architecture and developing creative information design.

GCT553 Digital Contents Design

This course is designed to investigate theories related to the structure and process of digital contents. Emphasis is

given to build creative business models of digital contents based on the characteristics of new media.

GCT554 Digital Architecture

GCT561 Scientific Concepts and Thinking

This course attempts to introduce and to nurture the essential concepts and knowledges in science and technology

so that students develop the scientific minds for understanding, designing and solving various cultural and artistic

problems. This course is primarily for the students with various non-science backgrounds.

GCT562 Artificial Intelligence

This course teaches the core concepts and various techniques in artificial intelligence so as to the students can

build the intelligent systems. The course covers the following topics: knowledge representation, logic and inference,

search, learning, neural nets, artificial life, pattern recognition, natural language processing and computational

vision.
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GCT563 Robotics

GCT571 Language Theory and Culture Technology

A study to the text & language and multimedia in the context of the complex interactions of culture and

technology. This course offers both theoretical approaches and case studies of these interactions from diverse

domains, including computer science, linguistics, information technology, and mass media. On the basis of the

study, we can learn the relation between human and machine, and the method of managing and using the

language resources.

GCT572 Computer-mediated Communication

Introduction to the internet, language and communication in the context of the complex interactions of culture and

technology. This course offers both theoretical approaches and case studies of these interactions from diverse

domains, including computer science, linguistics, information technology, and mass media.

GCT574 Story Design

Nowadays Storytelling is adapted to PC game, web content, advertizement, marketing as well as traditional story

art such as novel, drama and movie. There are many stories in our time, but good stories are so rare. This course

offers theories and techniques of good story well told.

GCT581 Cultural Economics

The aim of this course is to learn the economic analysis on arts and culture including the public good

characteristics of art and culture, the demand for and supply of cultural goods, the concept of cultural capital and

its impact on economic development in order to be able to discuss and derive policy implications.

GCT582 Culture Content Industry

This course deals with cultural content industry field such as film, animation, game, edutainment and digital

media, etc, particularly focusing on applying established scholarly tradition theories and discourses to cultural

content industries. The purpose and output of this course is for empowering ability to set up and improve your

analysis and predictability toward cultural content and its industry. Participants must implement case studies with

applicable discourses which is provided for this course.

GCT583 Organizational Management in Culture Industry

Incorporating cultural factors and technologies into the cultural industry has become commonplace. As the result,

tension inside an organization builds up as people with various backgrounds must co-exist and collaborate with

each other. In this course, we shall study various ways to deal with such cultural issues in addition to the

traditional organizational theories.

GCT584 Cultural Intellectual Property

This course begins with the historical perspectives on intellectual property, and proceeds to the new development

in IP due to the recent technological advances, especially the rise of digital technology. Special attention will be

given to the digital contents.

GCT585 Research Methodology for Culture Management

Culture Management Statistics overview of how the cultural industry have been marketed in the Korea. Examines

current issues in cultural industry and developments management strategies. Topics will include theories of cultural

economics and statistic methods of economic analysis. Students will learn how to solve the problems of cultural

industry.

GCT611 Digital Heritage

Digital heritage, or cultural archetype refers to the knowledge and technology concerned with the recovery,

reconstruction, preservation and production of cultural heritage with the aid of the digital technology. This course

emphasizes how we utilize digital heritage in order to create cultural contents.

GCT621 Computer Graphics Technology

This graduate-level course in 3D graphics deals with the in-depth theories, algorithms and implementations. Major

topics include: modeling, motion control, (local and global) rendering, augmented with the advanced issues

reflecting the recent developments in graphics.
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GCT622 Digital Creatures

This course will give an overview of major research topics in digital human technology, such as facial animation,

motion control, physically-based modeling and animation, modeling emotions and intelligent behaviors. Emphasis is

on the computational techniques required to the simulation of human characters.

GCT631 Computer Music

This project-based course deals with both artistic and technical aspects of music generated or composed with the

aid of computers. Topics include the historical background of music and technology, algorithmic composition,

psychoacoustics, sound synthesis, and various issues on multimedia and networked performances. Students will

learn modern composition techniques and utilize them to create their own music.

GCT632 Digital Performance

In this course, we will survey the recent trends of Interactive Arts, and will experiment on expressive

technology by various methods. Interactive programming is a central component of the work, and opportunities for

advanced work in interactive sound and image in performance settings. This course is a program in collaborative,

experimental, practical artistic production. The goal of the course is to play KAIST-like digital performance on the

stage.

GCT633 Audio and Multimedia Programming

This course deals with various topics of audio/multimedia programming. We explore the basics of programming

tools and environments, software libraries, graphic user interface design, audio plug-in architecture, audiovisual

integration, and control/communication over network.

GCT641 Ludology

This course offers diverse theories on ludology. Students can study history, genre, element and cultural implement

of game. This course also provides new game aesthetics; immersion, agency, quest, etc. Analyzing games in

various standpoints, students can design new game format as well as predict future game business.

GCT642 User Interface

Studio course to study interaction design practice including GUI, User-Interface for digital information appliances

and Contents based Product. Students are to learn systematic interface design process by experiencing various

methods such as user's mental model, user-observation, scenario-based design, task analysis, and usability testing.

GCT644 Game Planning and Production

Whereas the related courses - Game Design and Game Technology) deal with the game planning and design, and

technological issues, repectively, this course is about the entire game production, starting with the concept design

and market research, and proceeds all the way to the business issues.

GCT651 Media Interaction Design

This course is designed to study the interactivity of multi-modalities (visual, sound, olfactory, and tactile), and to

experience creative interaction design. Emphasis is given to experience tangible interface design with the

state-of-the-art of technology.

GCT652 Computational Design

This course will cover the introduction, research and state-of-art issues related to computational design. The student

will get a comprehensive understanding of all the theories and approaches that have been investigated by related

domain researchers such as cogtive psychologists, designers, aestheticians, computer sciencists, human-computer

interaction researchers, etc.

GCT653 Virtual World

Virtual worlds and digital stories are the core elements of the entertainments contents. This course covers the basic

theory on 'play' and its virtual worlds. After analyzing number of real world plays and the games, the class will

build basic space out of the given drama script, and finally will use 'unreal engine' to build MMO space.

GCT656 Digital Fashion

This course investigates systematically how digital technology influence the fashion : garment design,

manufacturing, and retailing. Major topics are: ⑴ Digital technology as the fashion tool, ⑵ Digitalized garments,
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including wearable computers, ⑶ Fashion in digital contents such as movies, animations and games, ⑷ Digital

technology for our fashion

GCT661 Networked Media

This course introduce networking with multimedia contents. The multimedia includes video and audio in various

forms. Applications of the multimedia networking are included including digital video transmission and its

applications to conferencing and remote lectures. Hands-on experience is emphasized with possible term projects.

GCT662 Human-Robot Interaction

As the robot technology advances rapidly, robots become robust and intelligent ever before. In this course, we

shall go beyond the traditional HCI, and shall investigate various technological as well as socio-humanities issues

as robots become one of the integral ingredients of our civilization.

GCT672 Digital Storytelling

The digital technology is prevailing over the science and technology as well as the everyday life. While the

digitalization of text (hypertext), video (computer graphics), music (digital music) is being accelerated, the deep

structure of storytelling is necessary to investigated in the computational point of view. This course studies the

computational approaches of storytelling and applies to the various digital media like internet, computer game,

electronic book, computer animation, etc.

GCT673 Social Computing

This course will bring together disciplines from AI, Cognitive Science and other related areas such as Psychology,

Philosophy and Arts working on Computational Creativity. This course should encourage cross-fertilization between

the various approaches, including the study of cognitive and computational models for Creativity, and the

application of current AI techniques to the development of Creative Systems.

This area is the latest in a growing list of events that have, since 1997, solidified and added rigour to the

computational treatment of creative processes (symposia and workshops associated with AISB 00, ICCBR 01, AISB

01, ECAI 02, AISB 02, IJCAI 03, AISB 03, LREC 04, ECCBR 04).

GCT674 Knowledge-based System Design & Modeling

By analyzing the text contents, units of knowledge are discovered and linked to already-existing knowledge.

Summarizing and Integrating of different texts are studied and utilized to acquire and arrange what the story is in

the texts. Theory and Practices will be studied for the knowledge framework, its acquisition, management, and

utilization.

GCT681 Media Marketing

We will unfold the Media Marketing in three steps: First the media specific marketing strategy is introduced

followed by the promotion theory based on media sales process. The third step will be the sell side electronic

commerce as well as brand development as a pragmatic manifestation of media marketing.

GCT682 Cultural Industry Policy

This course deals with cultural industry policy which is highly valued in developed country since the cultural

industry has become the national brand and the main industry field. However cultural industry policy is a kind of

combination between industry policy and cultural one, which is not compatible with each different one. In

addition, international competition is deepening the contradiction between those two factors. The purpose of this

course is to pose and to solve those issues and problems, and then to map and to position it with strategic tools

and comparative methodologies which is to be provided with this course.

GCT683 e-Business Strategy

Ubiquity of Internet has facilitated numerous business models, which in turn treaten the existing market structure.

This course deals with the various issues in this context; management strategy, creating new business models,

exploiting digital infrastructure, etc.

GCT684 Regional Culture Industry Studies

The very notion of culture involves both global-ness and local-ness. This course explores how the region-specific

culture can be exploited, and be materialized into cultural outcome. Various strategies will be studied with the

field study.
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GCT685 Venture Management in Culture Industry

The students will study various issues in creating and managing the venture companies in the cultural industry.

The topics to be discussed are: case study, processes and simulation.

GCT686 Corporate Culture

Corporate culture refers to the common value system which exists inside an organization. Whereas corporate

culture partly affects the performance, and sometimes the fate of the organization, it becomes more critical in the

organization that deals with the cultural artifacts. In this course, we will study the above issues.

GCT687 Management Strategy for the Arts and Culture Organizations

The aim of this course is to learn the most efficient way to manage an art related organizaton utilizing the

mecenat and governmental support policies where applicable. Students would also learn how to analyze the internal

and external environments differently depending on the goal of the business and whether it is a profit or a

nonprofit organization

GCT688 Global Cultural Marketing

This course begins with the traditional marketing agenda such as marketing theory, marketing models and

promotion management, and proceeds to the issues that arises in global marketing. Focus will be given to the

global marketing for cultural artifacts, especially cultural contents.

GCT702 Research Methodology for Culture Technology

This course aims for providing an overview of culture technology research methodologies by introducing and

analyzing the recent trends of theories and topics in culture technology research. Students learn how to approach

research topics systematically and how to find and conduct a new research project that contributes to the body of

knowledge in culture technology research. This course provides a theoretical background and a framework of

methodologies for Ph.D. research in culture technology.

GCT703 Topics in Culture Technology

This course is concerned with the emerging issues in the theoretical and practical aspects of culture technology.

The course may be offered throughout the entire semester, or may proceed in a relatively short time span,

covering the same amount of material. Typical topics include content technologies, cultural management, cultural

policies, content design, techno-culture, and scientific communications.

GCT703 Topics in Culture Technology

This course is concerned with the emerging issues in the theoretical and practical aspects of culture technology.

The course may be offered throughout the entire semester, or may proceed in a relatively short time span,

covering the same amount of material. Typical topics include content technologies, cultural management, cultural

policies, content design, techno-culture, and scientific communications.

GCT711 Topics in Digital Socio-Humanities

GCT721 Topics in Computer Graphics

This course deals with the emerging issues in 3D interactive graphics and animation. The primary subjects are

rendering, modeling, motion control and 3D interaction techniques.

GCT722 Topics in Virtual Reality

GCT724 Topics in Animation

GCT731 Topics in Music Technology

This course aims to carry out projects based on subjects that are related the music industry or recent music issues.

The subject will be unrestricted including Musical Prototype Restoration, Music Therapy, Prenatal Training,

Psychotherapy, Music & Virtual Reality, and so forth. Through this course, students will have an opportunity to

produce an output that combines music-arts with science-technology, and through the process Culture Technology

as a new discipline will meet one of its groundworks for future development.

GCT741 Topics in Human-Computer Interaction
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GCT742 Topics in Infotainment Technology

GCT751 Topics in Moving Graphics Design

GCT752 Topics in Digital Contents

GCT753 Topics in Computational Design

This course will cover the introduction, research and state-of-art issues related to computational design. The student

will get a comprehensive understanding of all the theories and approaches that have been investigated by related

domain researchers such as cogtive psychologists, designers, aestheticians, computer sciencists, human-computer

interaction researchers, etc.

GCT763 Making Things

GCT772 Topics in Digital Storytelling

This course concentrates one field of digital storytelling: game storytelling, digital movie storytelling, animation

storytelling, development, pre-production, etc.

GCT781 Topics in Digital Economics and Policies

GCT782 Topics in Cultural Content Marketing

GCT783 Topics in Global Culture

What is globalization? Is it really new? And is it really global? Where did it come from and what are its effects?

Globalization is without doubt transforming economically the world. National borders are increasingly becoming

irrelevant before the flow of money and goods. But globalizationalso has a great impact on cultures across the

globe, as products such as Coca-Cola and Ipod, and even ideas from human rights to ideals of beauty intrude

everywhere. This course will focus on how the growing impact of globalization is transformingnot only the

economies of the world, but also on how culture, and even the meaning of culture, is being fundamentally

changed.

GCT784 Topics in Internet Industries

From this lecture, the development process and growth factors of domestic internet industries based on time will

be introduced. The success factors of companies and services would be analyzed and discussed to understand

distinctly.  In addition, I ‘d like to provide students with clear vision to develop his/her own business with

recognizing characteristics and core technologies of each market segment and strategies of key companies.  Finally,

the status of web 2.0 businesses in the US will be touched and we’ll discuss about the startups in this area as

well as the approach of Korean portals to this new themes.

GCT787 Topics in Cultural Planning

This course considers how art museums reveal the social and cultural ideologies of those who build, pay for,

work in, and visit them. We will study the ways in which art history is (and has been) constructed by museums

acquisitions, exhibitions, and installation. We will also consider the ways in which art museums are changing by

looking at the world-wide boom in museum architecture, and by examining the relationship between contemporary

art museums. The analysis of some of major art museum examples will give the insight to the students on the

relationship between the cultural contexts of viewer and object, the nature of language or aesthetic discourse.

GCT960 Master's Thesis

This is an independent research work supervised by the advisor(s), toward the Master's thesis.

GCT966 Seminar, Master's

GCT967 Individual Study, Master's

GCT980 Doctoral Dissertation

This is an independent research work supervised by the advisor(s), toward the Ph.D.'s dissertation.

GCT986 Seminar, Ph.D.'s

GCT987 Individual Study, Ph.D.'s



Graduate Program of Science and Technology Policy (STP)  | 405 |

Graduate Program of Science and
Technology Policy

URL: http://stp.kaist.ac.kr

Dept. phone: +82-42-350-4602

1. Introduction

The Graduate Program of Science and Technology Policy (STP) is an interdisciplinary

program to advance policy-relevant knowledge about global and local issues where science, technology, and public

policy intersect. Established in 2008, the STP Program offers courses leading to the degree of Master of Science

or Master of Engineering, which normally involves two years of graduate work, and it also plans to establish a

Ph.D. program within a few years. The Program accepts students with diverse background in science and

engineering fields, as well as humanities and social sciences.

2. Course Requirements

❐ Master’s Program

1) Thesis master

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 9 9 or more 9 or more 30 or more

A. Graduation Credits: at least 30 credits in total

B. Mandatory General Course: 3 credits and (choose one from the following table)

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Remark

Mandatory

General Courses

CC010

CC020

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Saftey I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

- Special Lecture on Leadership (CC010) is a no-credit course, and is compulsory for those who entered

in 2002 or later. Students with corporate sponsorship and foreign students are exempt from this

requirement.

C. Mandatory Major Courses: 9 credit

- STP601 Survey in Science and Technology Policy, STP602 Public Policy Making, STP603 Cognitive

Factors in Decision-Making Process, STP604 Environmentalism and Environmental Policy, STP605

Biotechnology and Law, STP606 Communication Technology Policy, STP607 Science & Empire

(including 3 seminar credits)
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D. Elective Major Courses: at least 9 credit

- STP501 Science, Technology, and Globalization, STP502 State Bureaucracy and Regulation, STP503

History of Modern Science, STP504 Research Organizations, STP505 Survey in Intellectual Property,

STP506 Education and Policy, STP507 Dynamics of Cognition in Policy Judgment, STP508 Business

History, STP509 Risk Assessment & Management, STP510 National Innovation System, STP511

National Security & Global Strategy (including 3 seminar credits)

E. Research Courses: at least 9 credits (including 3 seminar credits)

- Take at least 9 credits including thesis, individual study, and seminar courses

- 3 credits of this research course can be earned by internship program with at least 2 months in

duration.

2) Coursework master

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 9 15 or more 6 or more 33

A. Graduation Credits: at least 33 credits in total

B. Mandatory General Course: 3 credits and 1AU (choose one from the following table)

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Remark

Mandatory General

Courses

CC010

CC020

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Saftey I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

- Special Lecture on Leadership (CC010) is a no-credit course, and is compulsory for those who entered

in 2002 or later. Students with corporate sponsorship and foreign students are exempt from this

requirement.

C. Mandatory Major Courses: 9 credits

- STP601 Survey in Science and Technology Policy, STP602 Public Policy Making, STP603 Cognitive

Factors in Decision-Making Process, STP604 Environmentalism and Environmental Policy, STP605

Biotechnology and Law (including 3 seminar credits)

D. Elective Major Courses: at least 15 credits

- STP501 Science, Technology, and Globalization, STP502 State Bureaucracy and Regulation, STP503

History of Modern Science, STP504 Research Organizations, STP505 Survey in Intellectual Property,

STP506 Education and Policy, STP507 Dynamics of Cognition in Policy Judgment, STP508 Business

History, STP509 Risk Assessment & Management, STP510 National Innovation System, STP511

National Security & Global Strategy (including 5 seminar credits)

E. Research Courses: at least 6 credits (including 3 seminar credits)

- Take at least 6 credits including individual study and seminar courses

- 3 credits of this research course can be earned by internship program with at least 2 months in

duration.
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3. Curr iculum

❐ Graduate Course

classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Required
Credits

General

Course

CC010

CC020

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

Mandatory

Course

STP601

STP602

STP603

STP604

STP605

STP606

STP607

Survey in Science and Technology Policy

Public Policy Making

Cognitive Factors in Decision-Making Process

Environmentalism and Environmental Policy

Biotechnology and Law

Communication Technology Policy

Science & Empire

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3

3:0:3

Elective

Major

Course

STP501

STP502

STP503

STP504

STP505

STP506

STP507

STP508

STP509

STP510

STP511

Science, Technology, and Globalization

State Bureaucracy and Regulation

History of Modern Science

Research Organizations

Survey in Intellectual Property

Education and Policy

Dynamics of Cognition in Policy Judgment

Business History

Risk Assessment & Management

National Innovation System

National Security & Global Strategy

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

3:0:3(8)

Research

STP960

STP965

STP966

Master's Thesis

Individual Study, Master's

Seminar, Master's

0:6:1

1:0:1

* Substitute course

※ 500 unit courses are mutually recognizable between bachelor's and master's ourses.
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4. Course Descr iption

STP501 Science, Technology, and Globalization

Scientific advances and technological innovations are one of the central pillars buttressing contemporary flows of

goods, services, ideas, and information commonly known as globalization. At the same time, globalization has been

instrumental in spreading scientific knowledge and forming extensive cross-national networks of scientists and

engineers for a common endeavor. In this course, we will examine various issues arising from the interaction of

S&T and globalization, with particular emphasis on how globalization has challenged the existing national

paradigm of S&T development.

STP 502 State Bureaucracy and Regulations

This course examines contributions of modern state to the formation and implementation of regulatory regimes and

ideas. The first half of the course surveys theoretical and empirical studies concerning the trajectory of state

formation and state bureaucracy, and the second half deals with the national examples of economic regulation

since the early 20th century.

STP 503 History of Modern Science

This course examines the development of science since 1800 from the perspectives of both intellectual and social

history. The students will learn how to interpret the original sources and deal with recent historiographical issues.

STP 506 Education and Policy

A survey course on modern educational policy and its past and current trends. The course compares developments

in the U.S., Europe, and selected countries in East Asia. Students will receive hands-on training in writing policy

memos (and/or research reports) on environmental issues of their own choosing.

STP 507 Dynamics of Cognition in Policy Judgment

Deliberation process is engaged whenever we are confronted with serious decisions. However, many

static-deterministic theories fail to mention anything about this process. They are seriously incomplete to explain

the psychologically important dynamical phenomena of human conflict - the evolution of preferences over time

during conflict resolution. This course provides a general overview of an alternative framework for understanding

decision and policy making, a dynamical, stochastic description of the deliberation process involved in decision and

policy making.

STP 508 Business History

This course examines the rise and evolution of modern enterprise system since the birth of capitalism. The topics

covered throughout the course include historical transformation of modern capitalism, entrepreneurial strategy,

technological development, managerial reform, financial markets, and labour organization.

STP 510 National Innovation System

This course aims to understand the causes and consequences of technological innovations through the framework of

national innovation system. A national innovation system refers to a network of institutions in public and private

sectors involved in initiating and diffusing new technologies. In this course, we will examine and compare

differences between nations in the modes and patterns of generating and adopting innovations and utilizing them

for economic advantages.

STP511 National Security & Global Strategy

It is essential for a techno-science policy maker or an engineering/science specialist to understand national strategy

including defense, intelligence, and foreign policy for R&D, defense industry, and international affairs. Furthermore

the understanding of global strategy including East Asia dynamic relation is important for the search of national

direction after entering the developed country. The objective of this course is to design a 'National Security

Strategy' by each team.

STP 601 Survey in Science and Technology Policy

This course aims to survey major issues in science and technology policy, including (1) the development of

policy-making institutions, (2) the scientific experts in the policy arena, (3) risk and regulation, (4) international

competitions, and (5) the relationship between consumers and producers of science and technology. Weekly

readings will deal with both theoretical approaches and real-world case studies. Students will learn how to write

review articles on specific themes.
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STP 602 Public Policy Making

This course introduces tools and methods analyzing the institutions and processes of public policy making.

Drawing on case studies and quantitative analyses, the course aims toprovide an in-depth understanding of various

aspects of public policy making such as agenda setting, policy agents, incentive structures, cost-benefit analysis,

etc. The course also emphasizes a synthetic approach asking students to design a policy in a specific area of

public concern and to develop and evaluate a pilot test for their policy design. As such, the course will help the

students to gain knowledge and skills with which to participate actively in the public decisionmaking processes in

various institutional settings that they will face in the future.

STP 603 Cognitive Factors in Decision-Making Process

This course presents how cognitive factors in judgment and decision making can offer practical suggestions on

how to deal with many common problems in daily life. Tentative answers will be provided to the questions of

how people do make decisions, how they shift through the information without drowning in a sea of alternatives,

and what the factors are that lead them in a certain direction.

STP 604 Environmentalism and Environmental Policy

A graduate course on environmentalism and environmental policy. The course covers both the deep historical

background and the major trends and issues in contemporary environmentalism and environmental policy. Students

will receive hands-on training in writing policy memos (and/or research reports) on environmental issues of their

own choosing.

STP 605 Biotechnology and Law

In this course, we will follow the life of a fictitious biotech product (e.g., a pharmacogenetic diagnostic test) from

product development until its clinical use becomes an established standard of care. Along the way, we will focus

on legal and regulatory affairs with which the maker or health careindustry or broader society should pass muster,

such as getting adequate intellectual property protection over the product, making a technology/material transfer or

licensing agreement with universities or other companies, getting FDA approval/clearance and CLIA accreditation,

constructing interoperative health information infrastructure, providing education and training, and finally, addressing

relevant ethical, legal and social issues.

STP 606 Communication Technology Policy

The course examines the role of communication technologies in society and culture, with a particular emphasis on

government policies. This includes both social and cultural contexts that have shaped the development of various

new media, information, and communication technologies in relation to policies, as well as the social impacts of

those technologies. Due to the technologies' spaceless nature, we explore the questions of governmental authority

beyond territorial borders.

STP 607 Science & Empire

This course aims to analyze how Western Power and Japan in the 19th and 20th centuries employed science and

technology for their management of empires and how the occupied countries accepted/used them. Students will

study cases of Japan, China, Korea, Indonesia, Vietnam, India and some South American countries.

STP 966 Departmental Seminar

This departmental seminar course invites scholars, government officials, politicians, and citizen activist to discuss

cutting-edge theories and newly-emerging problems in science and technology policy.
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Master of Science Journalism
URL: http://sj.kaist.ac.kr

Tel.: +82-42-350-4202

1. Introduction

The objective of KAIST Science Journalism is to educate journalists and PR personnel by providing them the

knowledge of science and technology, which are the core tasks of knowledge economy. Science Journalism plans

to converge science technology and media culture to greet the era of new media for journalists and PR experts

who will lead this era, and to train talented people who will be the backbone of digital media industry and

science technology related corporations in the future. Science Journalism pursues comprehensive understanding

about science-technology, connection with journalism theory, and acquisition of masters degree of engineering in

the field of technology.

2. Course Requirements

Master of Science

Journalism

Major Course
Intern

(3months)

Master’s

Thesis
Mandatory

(journalism courses) 2

Mandatory (science and

technology courses) 7
Elective 5

3. Curr iculum Plan

Subject Name Type Credit

Mandatory (Science and
Technology) Information Technology Lecture/ Case Study 1.5

” Bio Technology Case Study 1.5

” Nano Technology Lecture/ Case Study 1.5

”
EEWS(Energy, Environment, Water,

Sustainability) Lecture/ Case Study 1.5

” Science Technology Policy Lecture/ Case Study 1.5

” Convergence Technology Lecture/ Case Study 1.5

” Food. Disease. Life Lecture/ Case Study 1.5

Mandatory
(Journalism) Science Journalism Theory Lecture/ Case Study 1.5

” Science Journalism Methodology Lecture/ Case Study 1.5

Elective (Major) Convergence Technology Lecture/ Case Study 1.5

” Financial Engineering Seminar 1.5

” Information Media Industry Seminar 1.5

” New Media Journalism Lecture/ Case Study 1.5

”
Science Technology, Economy and

Business Lecture/ Case Study 1.5

” Venture Industry Case Study 1.5

” Culture Technology Lecture/ Case study 1.5

” Intellectual Property Lecture 1.5

” Science Philosophy Lecture/ Case Study 1.5

” Modern Science, Technology and
Civilization Lecture 1.5

” Design Management Lecture 1.5

” Independent Studies Independent Studies 1.5

※ This curriculum is a plan which is changeable. It will be finally concluded through the Curriculum Review

Committee at the beginning of 2010.
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4. Course Descr iption

Information Technology

This course explores the development of information communication technology and the core technique of

policy-information communication technology. In addition, we will discuss about techniques and policies to guide

the market by looking at the development direction and prospect of information communication technology.

Bio-Technology

Understanding of new technology and development of bio-technology - We will learn essential elements of

bio-technology that will lead the 21st century's industry. Moreover, we are going to discuss biotechnology's

development direction, prospect and strategies to develop the industry.

Nano-Technology

Theory and development process of nano-technology. We will learn basic skills in order to comprehend

nano-technology. We are also going to find development direction and policy direction of nano-technology and

industry by looking at various cases that applied nano-technology.

EEWS (Energy, Environment, Water, Substantiality)

Environment policies and international cooperation environment technology development theory. The issues that

entire human beings have to solve together in the 21st century are energy, environment, water and substantiality.

We are going to have a close look at these important issues in the history of civilization and are going to discuss

about the ways and policies to solve the problem.

Convergence Technology

We will learn basic theories and technologies of convergence technologies among science, technology, and

humanities and social sciences. Through the diverse cases of convergence technologies, we will pursue the ways in

which we utilize convergence technology as a major driver in our national economy and technology.

Food. Disease. Life

In the 21st century, food, disease and life are issues that entire human being shave to solve together. We are

going to have a close look at these important issues in the history of civilization and are going to discuss about

the ways and policies to solve the problem.

Science Journalism Theory

We will introduce various theories acquired during science journalism research, introduce each field of science

journalism, while pursuing acquisition of new theories and knowledge.

Science Journalism Methodology

In this course, we are going to provide philosophical basis in order to apply social science to research of media

and journalism and mainly introduce quantitative research methodologies that are used in scientific research such as

questionnaire and content analysis. In addition, we are going to introduce qualitative research methodologies and

pursue comprehensive understanding of research methodology by comparing the two.

Information Media Industry

We are going to put emphasis on understanding the industrial aspect of information media which became high-tech

industry in the 21st century and finding out connection between information media industry and culture industry.

Modern Science, Technology and Civilization

In this course, we will discuss about revolutionary change of science technology in the 20th century, its main

causes, its impacts on society and expected changes in the 21st century.

Financial Engineering

We will learn the multidisciplinary field involving financial theory, the methods of financing, using tools of

mathematics, computation and the practice of programming to achieve the desired end results. In this course, we

will study the basic concepts in order to develop our understanding of financial engineering and discuss our

contemporary issues related to financial management and consulting industries.
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Culture Technology Program
URL : ct.kaist.ac.kr

Dept. Phone : +82-42-350-2902

1. Introduction

In the 21st century in which value is generated through information, knowledge and culture, technology is more

than a mean that enhances the competitive power of a nation. It turned into a lubricant that diffuses the cultural

development in the society. As digital technology became more and more sophisticated, changes are spreading out,

initiating collaboration among technology, liberal arts, art and design for a new paradigm.

Culture Technology is a part of that pursuit. Culture Technology, from a narrow point of view, is a research of

digital technology that supports the development of the culture industry. From a broader perspective, it could be

defined as a new field of discipline that studies the crossroad of technology, liberal arts, art and design, such as

media engineering, media contents technology, digital design, media art, culture & media theory. Therefore, the

interdisciplinary course of Culture Technology intends to emphasize the collaboration of different disciplines and to

educate, research and develop innovative technology.

Through the coalition of technology and culture, the interdisciplinary course of Culture Technology at KAIST will

generate a new disciplinary system and aims at further education and research. To fulfill this objective a

curriculum that educates 1) leaders in technology and engineering with cultural and artistic knowledge and

attainments in liberal arts, and 2) leaders in cultural industry and planning who have the problem-solving ability of

science and technology has been organized

1) Culture Contents Research and Development

- Planning, production processes of culture Contents distributed in various media

- Artistic experiments of culture contents, digital aesthetics, understandings of digital storytelling and

communication theories

2) Media Interaction Research

- Technological and artistic understandings of media interaction, design experiments on interface

- Developing Artistic expression skills utilizing media

3) Culture Technology Management and Policy

- General understandings of culture technology industry and policy

- Developing culture contents business strategies
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2. Course Requirements

Course

Course

Research TotalGeneral

Required

Major Required Elective

CT Major Individual Dept. CT Major Individual Dept.

M.S.
CT Major 3 and 1AU 6 - 12 - 12 33

Individual Dept. 3 and 1AU 6 * 6 * 12 33

Ph.D
CT Major 3 and 1AU 6 - 21 - 30 60

Individual Dept. 3 and 1AU 6 * 15 * 30 60

- It is possible to combine curriculum credits accumulated during Master's Program for Doctorate Program.

* Need to complete requirements set by individual department as well as this Course Major's requirements.

❐ Master's Program

1) Graduation Credits: at least 33 credits

2) General Requirement: 3 credits and 1AU

Code Title Lecture:Lab.:Credit(Homework)

CC010

CC020

CC500

CC510

CC511

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

3) Major Requirement: 6 credits

- GCT501 Theory of Culture Technology

- GCT503 Culture Technology Project I

4) Electives: 12 credits

- Should include 12 credits out of the major electives listed in the Curriculum List of the GSCT Program.

5) Research: At least 12 credits

- Should Include 12 credits out of the Thesis, Seminar, and Individual Research.

- 3 credits of this research course can be earned by the internship program in a company.

(recommended)

❐ Doctorate Program

1) Graduation Credits : at least 60 credits

2) General Requirement: 3 credits and 1AU

Code Title Lecture:Lab.:Credit(Homework)

CC020

CC500

CC510

CC511

CC513

CC522

CC530

CC531

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)
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- It is possible to combine the curriculum credits accumulated during Master's Program for Doctorate

Program.

3) Major Requirement: 6 credis

- GCT501 Theory of Culture Technology

- GCT602 Culture Technology Project II

- It is possible to combine the curriculum credits accumulated during Master's Program for Doctorate Program.

4) Electives: 21 credits

- Should include 21 credits out of the major electives listed in the Curriculum List of the CT Program.

5) Research: At least 30 credits

- Should Include 30 credits out of the Thesis, Seminar, and Individual Research.

3. Table of Curr iculum

❐ Culture Technology Course Major (Master 's and Doctorate Programs)

Classification Subject No. Subject Name
Lecture:Lab.:Credit

(Homework)
Semester Remark

General

Required

CC010

CC020

CC500

CC510

CC511

CC513

CC522

CC530

CC531

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

1:0:0

1AU

3:0:3(4)

2:3:3(10)

2:3:3(6)

3:0:3(6)

2:3:3(8)

3:0:3(6)

3:0:3(6)

Spring/Fall

Spring/Fall

Spring/Fall

Spring/Fall

Spring/Fall

Fall

Major Required

GCT501

GCT503

GCT602

Theory of Culture Technology

Culture Technology Project I

Culture Technology Project II

3:0:3(6)

3:0:3(6)

3:0:3(6)

Spring

Spring

Fall

Master's

Ph.D.'s

Research

CT960 M.S. Thesis

CT965 M.S. Individual Research 0:6:2

CT966 M.S. Seminar 1:0:1

CT980 Ph.d Thesis

CT985

CT986

Ph.d Individual Research

Ph.d Seminar

0:6:2

1:0:1

4. Descr iptions of Courses (selected)

Refer to the descriptions of own department and Graduate School of Culture Technology.
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5. List of Courses

Details
Category

GCT500 GCT600 GCT700

x0x

Mandatory

General

Requirement

CC010:Special Lecture on Leadership

CC500 Scientific Writing CC510 Introduction to Computer Application

CC511 Probability and Statistics CC513 Engineering Economy and Cost Analysis

CC522 Introduction to Instruments CC530 Entrepreneurship and Business Strategies

CC531 Patent Analysis and Invention Disclosure

Requirement in

Major

GCT501: Theory of Culture Technology(required for all candidates)

GCT503: Culture Technology Project I(required for Master candidates)

GCT602: Culture Technology Project II(required for Ph.D. candidates)

Research

GCT960:M.S. Thesis GCT980:Ph.D. Thesis

GCT965: M.S. Individual Research GCT985:Ph.D. Individual Research

GCT966:Seminar (Master Candidate) GCT986:Seminar(Ph.D. Candidate)

x1x

Elective

Art/

Humanities
GCT511:Media Aesthetics GCT611 Digital Heritage

GCT711: Topics in Digital

Socio-Humanities

GCT712: Research Methodology

for Culture Technology

x2x CG/VR

GCT522:Computer Graphics and Virtual

Reality

GCT621(CS580):Computer

Graphics Technology

GCT622: Digital Human

GCT721: Topics in Computer Graphics

GCT722:Topics in Virtual Reality

GCT724: Topics in Animation

x3x
Music/

Performance

GCT531:Theater Music and Design

GCT532:Making and Evaluating Musical

Instruments

GCT533:Sound Design and Programming

GCT534:Performance Planning and

Management

GCT631:Music and Sound Technology

GCT632:Digital Performance

GCT633:20c Music and Culture

GCT731: Topics in Music

Technology

x4x HCI/Game

GCT541:Human Computer Interaction

GCT542:Game Programming

GCT543:Game Design

GCT641:Ludology

GCT642:User Interface

GCT644:Game Production

GCT741:Topics in HCI

GCT742:Topics in Infotainment

x5x
Design/Image/

Architecture

GCT551:Digital Design

GCT552:Information Design

GCT553:Digital Contents Design

GCT554:Digital Architecture

GCT651:Media Interaction Design

GCT653:Virtual World

GCT656:Digital Fashion

GCT751:Topics in Image Design

GCT752:Topics in Digital Contents

x6x

Engineering/

Computing/

Robotics

GCT561:Scientific Concept and Thinking

GCT562:Artificial Intelligence

GCT563:Robotics

GCT661:Networked Media

GCT662:Human-Robot Interaction
GCT763:Making Things

x7x

Language/

Literature/

Communication

GCT571:Linguistics and Culture Technology

GCT572:Computer mediated Communication

GCT574:Story Design

GCT673:Computational Creativity

GCT672:Digital Storytelling

GCT674:Text Analysis and

Knowledge Mining

GCT772:Topics in Digital Storytelling

x8x

Economy/

Management/

Policy

GCT581:Cultural Economics

GCT582:Theory of Culture Contents

Industry

GCT681:Media Marketing

GCT682:Cultural Industry Policy

GCT683:e-Business Strategy

GCT781:Topics in Cultural

Economics Policies

GCT782:Topics in Culture

Contents Marketing

GCT783:Topics in Global Culture

GCT784:Topics in Internet

Industries

GCT583:Theory in Culture Management

and Organization

GCT584:Culture Intellectual Property

GCT684:Local Culture Industry

GCT685:Venture Management in

Culture Technology

GCT686:Corporate Culture Strategy

GCT687:Topics in Art Management

GCT688:Global Culture Marketing
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In 2008, KAIST launched the new College of Information Science

& Technology in an endeavor to meet domestic and foreign needs

and demands to specialize in the development and in the

enhancement of information science and technology.

The College of Information Science & Technology consists of 6

departments: the department of Electrical Engineering, the

department of Computer Science, the department of Information

Communication Engineering, the department of Industrial and

Systems Engineering, the department of Knowledge Service

Engineering and the department of Industrial Design.

As the paradigm of global IT science throughout Asia, the KAIST

college of Information Science & Technology aims for nurturing

global IT leaders through Information Science theory and practical

education/research.

Especially, the College of Information Science & Technology

continues to study ways of achieving convergence of the IT and

Industrial areas and would like to contribute to securing

Korea's prestige as a leader of IT convergence by building up

advanced education and research systems. Based on these systems

and by blazing a trail in 21st century knowledge service, the

College of Information Science & Technology will take the lead in

making Korea one of the premiere knowledge powers of the world.
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Depar tment of Electr ical Engineer ing
URL : www.ee.kaist.ac.kr

Dept. Phone : +82-42-350-3402~6

1. Introduction

Electrical Engineering at KAIST is a research oriented department with 15 research centers in semiconductors,

control and systems, microwave and lightwave, computer and circuit design, communication, and signal processing.

The department includes about 80 faculty members, 800 graduate and 350 undergraduate students, and 40

administrative staffs.

The educational objective of the department is to foster men and women with talents to become leaders in

electrical engineering. To achieve our objective, the bachelor science program emphasizes the fundamentals of

modern electrical engineering from devices to systems; the masters of science program emphasizes professional

skills that the industry demands, and the doctor of philosophy program encourages creative research that will be

beneficial to human kind.

The operational objective is to produce future leaders with vision, creativity and communication skills through

research and education which will have dramatic effect on our future world.

The curriculum characterized by diverse cooperation with industrial agencies, understanding of theory and concepts

by in-depth study as well as experimental verifications, and variety of group seminars is organized so that the

students can fully enhance their technical knowledge and develop their ability so to put their knowledge into

practice.

Electrical Engineering of KAIST pledges to make constant and sincere efforts to cultivate visionary leaders.

❐ Undergraduate Program

In the undergraduate program, various fundamental courses in electrical engineering are offered including areas in

devices and electrodynamics, systems, and computer and SoC. Basic concepts in analog and digital domain are

introduced from devices to systems.

The devices and electrodynamics area is focused on semiconductor and nano devices, photonics, and microwaves.

Fundamental physics, theory, and fabrication processes are introduced.

The systems area is focused on signal processing, digital systems, modeling for various dynamic systems including

robots, airplanes, and satellites, and control system analysis and design. Various theoretical aspects of wired and

wireless communication technologies, including optical communication and computer networks are introduced.

The computer and SoC area is focused on computer architecture, programming, and VLSI design technologies. In

the VLSI design field, computer-aided IC design and software development for design automation is introduced.
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❐ Graduate Program

In the graduate program, the department puts emphasis on cultivating engineers who can play the leading role in

the electrical engineering field with thorough knowledge of the fundamental theories and practical capability to

solve problems.

➣ Computer and System-on-Chip (SoC) Design Group

Computer architecture and modeling, systems programming, microprocessor and DSP chip design, neural

networks, VLSI design methodology, algorithms for CAD tool, and mixed-signal circuits and systems.

➣ Communication and Networks Group

Communication theory, satellite broad-band communication, detection and estimation, and computer network.

➣ Information Systems Group

Image and speech processing, pattern recognition, imaging systems, adaptive signal processing, and data /

speech communication.

➣ Wireless and Lightwave Group

Radiation and diffraction of electromagnetic waves, satellite communication systems, and optical

communications.

➣ Nano Devices and Integrated Systems Group

Semiconductor device and processing, CMOS circuit design, device simulation, micromachining, MMIC,

optoelectronics, solar cells, ferroelectrics, thin film transistors, and infrared detectors.

➣ Control and System Group

Control systems, intelligent robotic systems, factory automation, power conversion, and motor driving systems.

❐ Research Groups

➣ Computer and System-on-Chip (SoC) Design Group

There are basically two areas of focus in this group: computer systems and SoC. In the computer systems

area, the research objective is to study and design hardware and software architectures of computer systems

including system modeling and simulation, system programming, and computer architecture design. In the

SoC area, main research topics include the design of microprocessors, DSP cores, and digital, analog,

mixed-signal circuits for various high-performance and low-power applications such as next-generation mobile

wireless communication systems, digital TVs, displays, and ubiquitous sensor networks. Various electronic

design automation (EDA) methodologies for design, optimization, and verification of SoCs are also pursued

as promising research topics. Members of this group actively work together with other groups (systems or

devices) and contribute to the top-level R&D and education by participating in such centers as CHiPS,

MICROS, SIPAC, and IDEC.

➣ Communication and Networks Group

The Communications and Networks (CommNet) Group at KAIST is committed to providing educational

underpinnings and research capabilities that are needed to advance the frontiers of wireless communication,

networks, and their convergence. Research in wireless communication includes coding and modulation,

multiple access communication, communication signal processing, MIMO systems, and communications

circuits. Research in networks includes mobile networks, IP networks, broadband access networks, home
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networks, ad-hoc networks, multimedia networks, sensor networks and protocol design and implementation. In

particular, the integration of communications and networks expertise in the CommNet is providing new

methods for cross-layer design, analysis, and optimization of increasingly complex and demanding tomorrow's

wireless communication networks.

➣ Information Systems Group

The Information Systems Group (ISG) brings together expertise in many areas including signal processing,

communications, watermarking, computer vision, etc. The main research activities in the ISG are driven by

the future needs and fundamental interests for more powerful, useful, and efficient methods and theories of

information processing with particular emphasis on speech / image / communication information processing

such as medical information processing, watermarking, computer vision, neural networks, statistical signal

processing, pattern recognition, and digital mobile communications.

➣ Wireless and Lightwave Group

Our objective is to study the phenomena of electromagnetic waves ranging from radiowave to lightwave and

apply them to the transport, networking, processing, storing and sensing of information. Major research

topics of microwave group include the diffraction and scattering of electromagnetic waves by various objects,

geometrical theory of diffraction, inverse scattering theory, and development of microwave circuits and

subsystems. Lightwave group is focusing its efforts on lightwave systems and devices. The systems research

includes long-haul transmission systems, all-optical networks, and fiber-optic access networks, and the devices

research covers optical modulators, optical filters and switches, polarization converters, and optical sensors,

etc.

➣ Nano Devices and Integrated Systems (NDIS) Group

Research in the NDIS group is focused on the invention of new devices and technology breakthrough with

the objectives of providing well-trained engineers for demanding nano devices (NDs) and integrated system

industries. Our research activities are diversified into SOI devices, nano-CMOS, poly-Si TFTs, a-Si:H solar

cells, FPDs, nano-memory devices, SETs, FeRAM, nonvolatile (NV) polymer RAM, floating gate and

programmable devices, NV analog memory, high-dielectric material and its electrodes, IR detectors, CMOS

image sensors, bioelectronics, MEMS, single/poly-crystal TFT LCD, OLED, high-speed low-power VLSI

algorithm, and RF circuit techniques. ND structures and process technologies are being developed using

GaAs, InP, InSb and GaN for optoelectronic and microwave devices of LED, LD, PD, RTD, HBT, HEMT,

and their integrated circuits of OEIC, MMIC as well as 3-D integrated packages and systems.

➣ Control and System Group

The aim of the Control and System Group is to study new theories of control systems, robotics, and power

electronics, and also their applications for intelligent systems and industrial systems. Process control systems,

automation of the production lines, real-time control, power plants, satellite systems, power systems,

intelligent transportation system (ITS), and power conversion circuit and digital display circuit design such as

PDP (Plasma Display Panel) and LCD TV are major areas for research by using hard- and soft-computing

technologies. Also human-friendly welfare robot, humanoid robot, personal robot, and software robot (artificial

creature), multi-robot cooperation, interface between robot and human user, and emotion-based robot are

studied for application in industries and smart home in ubiquitous computing environment.
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2. Course Requirements

❐ Undergraduate Requirement

General Course Basic Course Major Course
Elective
Course Research Total

Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

6 (9 AU) 21 27 (9 AU) 26 6 32 18 29 47 20 4 130

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

　English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and

Philosophy; Social Science; Foreign Language and Linguistics) or at least 1 course in each of of 2

divisions among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements

by Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)
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⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits (at least two courses among Introduction to Linear Algebra,

Differential Equations and Applications, and Applied Mathematical Analysis)

※ Requirements for a dual major : at least 3 credits (at least one courses among Introduction to Linear

Algebra, Differential Equations and Applications, and Applied Mathematical Analysis)

D. Major Course Requirements: at least 47 credits

◦ Mandatory Major Courses: 18 credits

- Introduction to electronics design Lab, Electronics Design Lab, Circuit Theory, Signals and Systems,

Electromagnetics, Programming Structure for Electrical Engineering

◦ Elective Major Courses: at least 29 credits.

- Individual Study counts up to 4 credits.

E. Elective Course Requirements: at least 16 credits

- from all courses in the undergraduate program.

F. Research Course Requirements: at least 4 credits

- B.S Thesis Research (3), Seminar (Seminar is elective for foreign student) (1)

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on

March 1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February

28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a dual major : 40 credits including mandatory major courses

※ Requirements for a minor : At least 21 credits in major courses including

- Circuit Theory, Signals and Systems, Digital System Design, Electromagnetics, Electronic Circuits,

Introduction to electronics design Lab

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.
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❑ Master's Program

1) Thesis Master's Degree

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 3 18 or more 6 or more 33

A. Graduation Credits : At least 33 credits and 1 AU

B. Mandatory General Course : 3 credits and 1AU

- 1 course of CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511 Probability

and Statistics (Substitutive subject: EE528), CC512 Introduction to Materials and Engineering, CC513

Engineering Economy and Cost Analysis, CC530 Enterpreneurship and Business Strategies, or CC531

Patent Analysis and Invention Disclosure, CC532 Collaborative System Design and Engineering

- Mandatory general courses can not be counted as elective major cources.

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 3 credits

- Electronics design Lab.

D. Elective Course : At least 18 credits

- At least 2 courses from the EE500-level or above.

- At least 4 courses among

• EE400-level courses designated as common course for BS and M.S.

• xx500-level or above.

E. Research: at least 6 credits

- M.S. Thesis (at least 4 credits), Seminar (Seminar is elective for foreign student)(1), Technical Writing (1)

2) Non-thesis Master's Degree

A. Graduation Credits : At least 33 credits and 1 AU

B. Mandatory General Course : 3 credits and 1 AU

- 1 course of CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511 Probability

and Statistics (Substitutive subject: EE528), CC512 Introduction to Materials and Engineering, CC513

Engineering Economy and Cost Analysis, CC530 Enterpreneurship and Business Strategies, or CC531

Patent Analysis and Invention Disclosure, CC532 Collaborative System Design and Engineering

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : 3 credits

- Electronics design Lab.

D. Elective Course : At least 24 credits

- At least 2 courses from the EE500-level or above.

- At least 6 courses among

• EE400-level courses designated as common course for BS and M.S.

• xx500-level or above.

E. Research: at least 6 credits

- Seminar (Seminar is elective for foreign student)(1), Technical Writing (1), Maximum 1 credit for

Individual Study is allowed.

F. The non-thesis mater degree is offered only for students who joined to dual degree program.
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❑ Doctoral Program

General Course
Major Course

Research Total
Mandatory Elective

3 and 1AU 3 24 30 60

A. Graduation Credits : At least 60 credits and 1 AU

B. Mandatory General Course : 3 credits and 1 AU (Same as M.S.)

C. Mandatory Major Course : 3 credits (Same as M.S.)

D. Elective Course : at least 24 credits

- At least 2 courses among EE600 level or above.

- xx500 or above.

- Credits taken in the master's program except research and seminar credits can be accumulatively counted

towards doctoral program credit. (EE400-level courses designated as common course for B.S. and M.S.

are also counted.)

E. Research Credits : at least 30 credits including Seminar (Seminar is elective for foreign student) (1)

❑ Design course for Renaissance Program

∘ EE512 System programming
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3. Curr iculum

❐ Undergraduate Course

Classification Subject No. Subject Name Lec.:Lab.:
Credit(Homework) Semester Remark

Mandatory
Major

Course

EE201 Circuit Theory 3:1:3(6) Spring․Fall

EE202 Signals and Systems 3:1:3(6) Spring․Fall

EE204 Electromagnetics 3:0:3(6) Spring․Fall

EE209 Programming Structure for Electrical Engineering 3:0:3(6) Spring․Fall

EE305 Introduction to electronics design Lab 1:6:3(6) Fall

EE405 Electronics Design Lab. 1:6:3(6) Spring

Elective
Major
Course

EE205
Data Structures and Algorithms for Electrical
Engineering

3:0:3(6) Fall

EE210 Probability and Introductory Random Processes 3:0:3(6) Spring․Fall

EE211 Introduction to Physical Electronics 3:0:3(6) Fall

EE303 Digital System Design 3:1:3(6) Spring․Fall
*CS211

EE304 Electronic Circuits 3:1:3(6) Spring․Fall

EE308 Applied Electronics Lab. 1:6:3(6) Fall

EE311
Operating Systems and System Programming for

Electrical Engineering
3:0:3(6) Spring

EE312 Introduction to Computer Architecture 3:1:3(6) Fall *CS311

EE321 Communication Engineering 3:0:3(6) Spring

EE323 Computer Network 3:0:3(6) Spring

EE324 Network Programming 3:1:3(6) Fall

EE326 Introduction to Information and Coding Theory 3:0:3(6) Fall

EE341 Electromagnetic waves and antennas 3:0:3(6) Spring

EE342 Radio Engineering 3:1:3(6) Fall

EE362 Semiconductor Devices 3:0:3(6) Fall

EE372 Digital Electronic Circuits 3:0:3(6) Fall

EE381 Control System Engneering 3:0:3(6) Spring

EE391 Electronic Control of Electric Machines 3:0:3(6) Spring

EE401 Communication Skills 2:0:2(4) Spring

EE402 Future Society and Electrical Engineering 2:0:2(4) Fall

EE403 Analog Electronic Circuits 3:0:3(6) Spring

EE406 Project Lab 1:6:3(6) Fall

EE411 Switching and Automata Theory 3:0:3(6) Spring

EE414 Embedded Systems 3:1:3(6) Fall

EE421 Wireless Communication Systems 3:0:3(6) Spring

EE425 Wireless Network 3:0:3(6) Spring

EE432 Digital Signal Processing 3:0:3(6) Spring

EE441 Introduction to Fiber Optic Communication Systems 3:0:3(6) Spring

EE452 Fundamentals of Photonics 3:0:3(6) Fall

EE463 Semiconductor IC Technology 3:0:3(6) Spring

EE464 Electrical Engineering for Green Energy 3:0:3(6) Fall

EE466 Introduction to Biomedical Electronics 3:0:3(6) Fall

EE474 Introduction to Multimedia 3:0:3(6) Spring

EE476 Audio-Visual Perception Model 3:0:3(6) Fall

EE481 Intelligent Systems 3:0:3(6) Spring

EE485 Special Topics in Electronic Engineering Ⅰ 1:0:1 Spring․Fall

EE486 Special Topics in Electronic Engineering Ⅱ 2:0:2 Spring․Fall

Research

EE490 B.S. Thesis Research 0:6:3

EE495 Individual Study 0:6:1

EE496 Seminar 1:0:1 Spring

Notes. i) 400 level course credits except EE405, EE406 can be counted as master course credits.

ii) "*" mark represents a substitutive subject.
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❐ Graduate Course

Classification Subject No. Subject Name
Lec.:Lab.:

Credit(Homework)
Semester Remark

General Course
(Select 1
out of 7)

CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring․Fall

CC500 Scientific Writing 3:0:3(4) Spring․Fall

CC510 Introduction to Computer Application 2:3:3(10) Spring․Fall

CC511 Probability and Statistics 2:3:3(6) Spring․Fall *EE528

CC512 Introduction to Materials and Engineering 3:0:3(3) Spring․Fall

CC513 Engineering Economy and Cost Analysis 3:0:3(6) Fall

CC530 Enterpreneurship and Business Strategies 3:0:3(6) Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3(6) Spring․Fall

CC532 Collaborative System Design and
Engineering

4:0:4 Spring

Mandatory
Major Course

EE505 Electronics design Lab. 1:6:3(6) Spring

Elective
Major
Course

EE511 Computer Architecture 3:0:3(6) Spring

EE512 System Programming 3:0:3(6) Fall

EE513 Operating Systems for Networked Systems 3:0:3(6) Spring

EE515 Cryptography and Network Security 3:0:3(6) Fall

EE516 Embedded Software 1:6:3(6) Fall

EE520 Telecommunication Networks 3:0:3(6) Spring

EE522 Communication Theory 3:0:3(6) Spring

EE525 Networking Technology and Applications 1:6:3(6) Spring

EE527 Data Communication 3:0:3(6) Spring

EE528 Engineering Random Processes 3:0:3(6)) Spring․Fall

EE531 Statistical Learning Theory 3:0:3(6) Fall

EE533 Digital Speech Processing 3:0:3(6) Spring

EE535 Digital Image Processing 3:0:3(6) Spring

EE538 Neural Networks 3:0:3(6) Fall

EE539 Nonlinear Statistical Signal Processing 3:0:3(6) Spring

EE541 Electromagnetic Theory 3:0:3(6) Spring

EE542 Microwave Engineering 3:1:3(6) Fall

EE543 Antenna Engineering 3:1:3(6) Spring

EE546 Fields and Waves 3:0:3(6) Fall

EE555 Optical Electronics 3:0:3(6) Spring

EE561 Introduction to VLSI Devices 3:0:3(6) Spring

EE563 Display Engineering 3:0:3(6) Spring

EE565 Modern Physics for Engineers 3:0:3(6) Spring

EE566 MEMS in EE Perspective 3:0:3(6) Fall

EE567 Photovoltaic Power Generation 3:0:3(6) Spring

EE568 Introduction to Organic Electronics 3:0:3(6) Fall

EE569 Nanobioelectronics 3:0:3(6) Spring

EE571 Advanced Electronic Circuits 3:0:3(6) Spring

EE573 Introduction to VLSI Systems 3:0:3(6) Spring

EE574 Computer Aided Design of VLSI Circuits
and Systems

3:0:3(6) Fall

EE581 Linear Systems 3:0:3(6) Spring

EE582 Digital Control 3:1:3(6) Spring

EE594 Power Electronics Systems 3:0:3(6) Fall

EE612 Discrete Event System Modeling and
Simulation 3:0:3(6) Fall *CS655

EE613 Distributed Computing Systems 3:0:3(6) Spring

EE614 Service Oriented Computing Systems 3:0:3(6) Spring
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Classification Subject No. Subject Name
Lec.:Lab.:

Credit(Homework)
Semester Remark

Elective
Major
Course

EE615 Architecture of Systems Problem Solving 3:0:3(6) Spring

EE617 Parallel Computing Systems and Programming 3:0:3(6) Fall

EE621 Coding Theory 3:0:3(6) Spring

EE622 Signal Detection Theory 3:0:3(6) Fall

EE623 Information Theory 3:0:3(6) Spring

EE624 Mobile Communication Systems 3:0:3(6) Fall

EE625 Applied Detection and Estimation 3:0:3(6) Spring
EE626 Advanced Communication Theory 3:0:3(6) Fall

EE627
Performance Analysis of Communication
Networks

3:0:3(6) Spring

EE628 Visual Communication Systems 3:0:3(6) Fall
EE629 Mobile Communication Engineering 3:0:3(6) Spring
EE631 Advanced Digital Signal Processing 3:0:3(6) Spring
EE634 Pattern Recognition 3:0:3(6) Fall *CS676

EE636 Digital Video Processing 3:0:3(6) Fall

EE637 Speech & Audio Coding Theory 3:0:3(6) Spring

EE641 Monolithic Microwave Integrated Circuits 3:0:3(6) Fall

EE643 MMIC Design 3:0:3(6) Spring

EE645 Wireless Transceiver Systems 3:0:3(6) Spring

EE647 Nano-Photonics 3:0:3(6) Spring

EE650 Optimization in Communication Network 3:0:3(6) Fall
EE651 Digital Switching Engineering 3:0:3(6) Spring
EE652 Optical Communication 3:0:3(6) Fall

EE653 Network Security 3:0:3(6) Spring

EE654 MIMO Wireless Communications 3:0:3(6) Fall

EE655 Economics in Communication Network 3:0:3(6) Spring

EE657
Local Area Network/Metropolitan Area

Network (LAN/MAN)
3:0:3(6) Spring

EE658 Queueing theory with applications 3:0:3(6) Fall

EE659 Wireless Communication Network 3:0:3(6) Spring

EE661 Solid State Physics 3:0:3(6) Spring
EE663 High Frequency Electronic Devices 3:0:3(6) Spring
EE665 CMOS Front-end Process Technology 3:0:3(6) Spring

EE666
Optoelectronic Semiconductor Devices and

Their Applications
3:0:3(6) Fall

EE669 Experimental Methods in Biotechnology 3:0:3(6) Spring

EE676 Analog Integrated Circuits 3:0:3(6) Fall
EE678 Digital Integrated Circuits 3:0:3(6) Fall

EE679
Analog and Mixed Signal Circuits for

Communication
3:0:3(6) Spring

EE681 Nonlinear Control 3:0:3(6) Fall
EE682 Intelligent Control Theory 3:0:3(6) Fall
EE683 Robot Control 3:0:3(6) Fall
EE684 Evolutionary Computation 3:0:3(6) Fall
EE686 Optimization Theory 3:0:3(6) Fall
EE687 Real-Time Control 3:0:3(6) Spring

EE690 Overlay Networking 3:0:3(6) Fall

EE691 Telecom. Network Management 3:0:3(6) Spring

EE692
Parallel and Distributed Computation in
Communication Network

3:0:3(6) Fall

EE694 Telephone and IP Telephony Network 3:0:3(6) Fall

EE696 Telecommunication Software Design 3:1:3(6) Fall

EE698 Multimedia Communication Middleware 3:0:3(6) Fall

EE713 Entertainment Platform 3:0:3(6) Spring

EE722 Advanced Signal Detection 3:0:3(6) Fall

EE727 Broadband Network Design and Analysis 3:0:3(6) Fall
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Classification Subject No. Subject Name
Lec.:Lab.:

Credit(Homework)
Semester Remark

Elective
Major
Course

EE731 Adaptive Signal Processing 3:0:3(6) Spring
EE733 Multirate Signal Processing 3:0:3(6) Spring
EE734 Image Understanding 3:0:3(6) Spring
EE735 Computer Vision 3:0:3(6) Spring
EE737 Imaging Systems 3:0:3(6) Spring

EE738 Speech Recognition Systems 3:0:3(6) Fall

EE739 Cognitive Information Processing 3:0:3(6) Spring

EE741 Radiation and Diffraction of Waves 3:0:3(6) Spring

EE742
Ray Analysis for Electromagnetic Scattering
Problems

3:0:3(6) Fall

EE745 EMI / EMC Design and Analysis 3:0:3(6) Spring

EE746 Radar System 3:0:3(6) Fall

EE748 High-Frequency Passive Devices 3:0:3(6) Fall

EE755 Advanced Coding Theory 3:0:3(6) Fall

EE756 Advanced Information Theory 3:0:3(6) Fall

EE757 Nonlinear Fiber Optics 3:0:3(6) Spring

EE758 Optical Networks 3:0:3(6) Fall

EE762 Advanced MOS Device Physics 3:0:3(6) Fall

EE764 Quantum Engineering for Nanoelectronic Devices 3:0:3(6) Fall

EE766 Plasma Electronics 3:0:3(6) Fall

EE772 Electronic Circuits for Green Energy 3:0:3(6) Fall

EE773 Bio-Medical CMOS IC Design 3:0:3(6) Spring

EE774 VLSI Design Methodology 3:0:3(6) Fall

EE775 Communication Core IP Design 3:0:3(6) Spring

EE783 Adaptive Control Theory 3:0:3(6) Spring
EE785 Robust Control Theory 3:0:3(6) Spring
EE786 Optimal Control Theory 3:0:3(6) Fall
EE788 Robot Cognition and Planning 3:0:3(6) Fall
EE791 Power Conversion Circuits and Systems 3:0:3(6) Spring
EE807 Special Topics in Electrical Engineering 3:0:3(6) Spring
EE808 Special Topics in Electronic EngineeringⅠ 1:0:1 Spring, Fall
EE809 Special Topics in Electronic EngineeringⅡ 2:0:2 Spring, Fall
EE817 Special Topics in Computer Engineering 3:0:3(6) Spring
EE827 Special Topics in Communication 3:0:3(6) Spring
EE837 Special Topics in Signal Processing 3:0:3(6) Spring, Fall
EE838 Special Topics in Image Engineering 3:0:3(6) Fall

EE847 Special Topics in Electromagnetics 3:0:3(6)
Spring,

Fall
EE857 Special Topics in Optical Engineering 3:0:3(6) Spring

EE867 Special Topics in Physical Electronics 3:0:3(6)
Spring,

Fall
EE868 Special Topics in Solid-State Physics 3:0:3(6) Fall

EE877 Special Topics in Integrated Circuits 3:0:3(6)
Spring,

Fall
EE878 Special Topics in VLSI 3:0:3(6) Fall
EE887 Special Topics in Robotics 3:0:3(6) Spring

EE888 Special Topics in Control Theory 3:0:3(6)
Spring,

Fall
EE897 Special Topics in Power Electronics 3:0:3(6) Spring
EE898 Special Topics in Intelligent Information Processing 3:0:3(6) Fall

Research

EE960 M.S. Thesis
EE966 M.S. Seminar 1:0:1 Spring
EE968 Technical Writing 1:0:1(2) Fall
EE980 Ph.D. Thesis
EE986 Ph.D. Seminar 1:0:1 Spring

Notes. i) 500 level course credits except EE505, EE525 can be counted as bachelor course credits.

ii) "*" mark represents a substitutive subject
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4. Descr iptions of Courses

EE201 Circuit Theory

The aims of this course are to make the student understand principles and fundamental concepts of circuit

analysis; to develop the student's familiarity and understanding in modeling and analyzing circuits through a

variety of real-world examples. Another important aim is to extend the student's ability to apply system analysis

to other branches of engineering.

EE202 Signals and Systems

This course is an introduction to continuous-time and discrete-time signals and systems. The course covers Fourier

series, Fourier transform, Laplace transform, and z-transform. Various types of systems with emphasis on linear

time invariant system is studied.

EE204 Electromagnetics

This course covers introductory electromagnetic fields and waves. Static electric fields and static magnetic fields

are discussed. Time-varying fields and Maxwell's equations are introduced. Waves and transmission lines are

studied.

EE205 Data Structures and Algorithms for Electrical Engineering

This course is to provide EE students with understanding and ability for design and implementation of data

structure for problems solving in the EE area using computer programming. It deals with information representation

using data abstraction, object-oriented programming, Algorithm analysis. Basic data structures to be covered are

Array and Linked list, Stack and Queue, Tree, Graph, Sorting, and Hashing. Applications of such basic structures

in EE problems using C++ are also covered.

EE209 Programming Structure for Electrical Engineering

This course covers data structures, algorithms, JAVA for electron electronics engineering. We study object-oriented

programming techniques and use programming language C, JAVA.

EE210 Probability and Introductory Random Processes

In this course, we discuss such various topics in probability theory and introductory random processes as

probability, random variables, expectations, characteristic functions, random vectors, random processes, correlation

functions, and power spectrum. From time to time, homework problems will be assigned, usually not for

mandatory submission.

EE211 Introduction to Physical Electronics

This course covers introductory material for semiconductor physics and semiconductor device physics. The course

material starts from a discussion of crystal structure and progresses up to p-n junction. More specifically, the

course covers the following topics: crystal structure of solids, principles of quantum mechanics, Schrödinger wave

equation, energy band theory, statistical mechanics, carriers in semiconductors, extrinsic semiconductor-donors and

acceptors, carrier drift, carrier diffusion, carrier generation and recombination, ambipolar transport equation, excess

carrier lifetime, p-n junction - equilibrium, p-n junction & applications.

EE303 Digital System Design

This goal of this course is to understand the basic principles of digital logic circuit, and the fundamental concepts,

components and operations of digital system.

EE304 Electronic Circuits

This course is an introduction to electronic circuits and the analysis and design of transistor amplifiers. First, the

course extensively explains the basic operation principles of diodes, BJTs, and MOSFETs derived from physical

structures and gives a concept of equivalent device models. Then, we will study the design and analysis of basic

BJT and FET amplifiers and differential and multi-stage amplifiers.

(Prerequisite: EE201)

EE305 Introduction to electronics design Lab

Experiments related to electronics are performed. Focus is made for both hands-on experience and design practice.

(Prerequisite: EE201, EE304)
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EE308 Applied Electronics Lab

The main purpose of this course is to carry out project work related to VLSI, semiconductor, communication,

DSP, microwave, optics, control, and power electronics. Two students form a group, and selects a project topic,

project advisory professor, and perform the project research. A student's progress includes selection of project

topic, presentation of proposal, presentation of an interim progress report, demonstration, and presentation of the

final report.

(Prerequisites: EE305, EE306)

EE311 Operating Systems and System Programming for Electrical Engineering

This course provides students with the knowledge and skills necessary to build a foundation in system

programmings, sepecially focused on operating systems and implementation. Topics include an overview of the

components of an OS, concurrency, synchronization, processes, memory management, I/O devices, and file systems.

It covers basic principles of assemblers and compilers.

EE312 Introduction to Computer Architecture

The objective of this course is to understand the basic principles and hardware structures of computer systems

including personal computers and workstations, and to learn how to design computers. This course covers data

representation, CPU organization, instruction classification, language processing of assemblers and compilers,

pipelining for performance enhancement, memory hierarchy, cache memory, and IO peripheral devices. In addition,

high-performance computer systems are to be introduced.

(Prerequisite: EE203)

EE321 Communication Engineering

This course is a brief introduction to random processes. Topics include: Basic operating principles and circuits of

AM, FM, and SSB modulation/demodulation, PLLs, mixers and ADCs; Noise performance of communication

systems; Introduction to digital communication techniques such as BPSK, FSK and QAM keying / detections.

Issues related to multiple access techniques are covered.

(Prerequisite: EE202)

EE323 Computer Network

This course will help the students learn how to design and implement computer networks, and their protocols,

services, and applications. This course will include both principles and practice, but more importantly, is designed

to let the students have hands-on experience. Most of the topics will be connected to the Internet, i.e., how the

Internet works.

EE324 Network Programming

This is an introductory networking course based on the Cisco Networking Academy Program and provides

knowledge and practical experience with the design, configuration, management, and maintenance of computer

networks. Topics include OSI 7-layer architectures, cabling, Ethernet, routing, TCP / IP protocols, IP addressing,

routing protocols, WANs, network troubleshooting, and access control lists.

EE326 Introduction to Information and Coding Theory

This lecture provides a short introduction to essential topics in information theory for communication engineers.

The topics include 1) measures of information and source, 2) Data compression, 3) Channel Capacity and Error

Control Codes, 4) a very short description of rate distortion theory.

EE341 Electromagnetic waves and antennas

This course covers intermediate electromagnetic waves and antennas. Transmission line applications and waveguide

fundamentals are introduced. Basic antenna theory is discussed. Antennas for wireless applications are further

studied.

(Prerequisite: EE204)

EE342 Radio Engineering

This course is designed to provide a cohesive overview of fundamental topics required for the design and analysis

of RF stages of the modern wireless communication circuits, components, and systems.

(Prerequisite: EE204, EE304)
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EE362 Semiconductor Devices

In this course, we study in depth how the basic semiconductor devices operate. Various semiconductor devices

are examined including a pn junction diode, a bipolar junction transistor (BJT), and two-field effect transistors

(MOSFET, JFET). This course will also cover non-ideal effects in the real semiconductor devices.

EE372 Digital Electronic Circuits

This course covers basic concepts of fabrication, operation and design techniques related with CMOS integrated

circuits based on combinational / sequential logic blocks for arithmetic, logic and memory blocks. Also covered

are such issues as timing, interconnect and design methodologies.

EE381 Control System Engineering

This course will cover general methods for analysis and design of the dynamic system. The main contents include

modeling in the frequency and time domain, time response, reduction of multiple subsystem, stability, steady-state

error, root locus technique, frequency response technique, and design via frequency response and state-space.

(Prerequisite: EE202)

EE391 Electronic Control of Electric Machines

This course discusses the operational principles, analysis, modeling and design of power conversion circuits in

power electronics and carried out Spice simulations.

(Prerequisite: EE202)

EE401 Communication Skills

This listing is for engineers performing research and development for new technologies and products based on

market demand, communication skills are essential to fully exploit one's professional skills. This course covers

important principles and skills through presentations, lectures, dialogue, group discussions, negotiations, both

technical and nontechnical.

EE402 Future Society and Electrical Engineering

This course is aimed at providing students with opportunities and skills for career planning and thus better

preparing them for the future change in society by taking a look at technical trends in various areas of electrical

engineering and the expected demands from the future society.

EE403 Analog Electronic Circuits

This course starts with the basic circuits for the design of BJT and CMOS amplifiers. The topics include the

frequency response of amplifiers, feedback, an introduction to analog integrated circuits, various types of amplifier

output stages, the study of analog filter, oscillator, and signal generators.

(Prerequisites: EE201, EE304)

EE405 Electronics Design Lab

In this design experiment laboratory, knowledge learned in many other courses in this division are brought to bear

on performing a project combining analog / digital and hardware / software. Hence, a chipstone design experiment

will be performed, which establishes synthesized application of undergraduate theory courses. For example, analog

AM radio will be designed using various analog circuits, and voice recorder will be designed using Linux based

embedded system.

(Prerequisite: EE306)

EE406 Project Lab

The objective of this course is to educate students as electronics engineers that yields hands-on experience and

creates team spirit. Every research team consisting of two students develops an innovative electronic system. Each

team selects a proper research topic and designs / realizes / verifies the system. All students present their

research progress twice in class and demonstrate the final results.

EE411 Switching and Automata Theory

This course provides theory and technique for design and analysis of combinational / sequential digital circuits

using discrete mathematics. Topics include: basics for set, relation and lattices; switching and boolean algebra,

and switching function; combinational logic synthesis by functional decomposition; fault detection in combinational

/ sequential circuits; structure of finite state automata; automata-to-machine transformation; state and machine
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identification; properties of finite state machine with memory span; inverse machine; communicating finite state

machine and systems verification; binary decision diagram and its application.

(Prerequisite: EE203)

EE414 Embedded Systems

In this lecture, various hardware and software components and system implementation aspects of embedded system

are covered. Covered topics inlcude bus-based expandable ARM processor based board, open-source embedded

Linux operating system, PC-based software development environment, digital and analog interface techniques, ARM

assembly language, device drivers. Hands-on experience is gained to enhance firm understanding.

(Prerequisite: EE203)

EE421 Wireless Communication Systems

This course emphasizes practical implementation aspects of digital communication systems. A physical-layer

software implementation project will be assigned for a selected commercially-deployed communication system.

Topics covered in this digital communication course include : (1) Digital modulation and demodulation, Optimum

receivers, (2) Adaptive equalization and Synchronization, (3) Channel capacity, Error control codes.

(Prerequisite: EE321)

EE425 Wireless Network

This course teaches the principles of wireless network access techniques and system applications. The main focus

of contents covers wireless medium access techniques, multiple access control and scheduling, system capacity

optimization, and their applications to WiFi, WiMax, and adhoc sensor networks.

EE432 Digital Signal Processing

This course studies the representation, analysis, and design of discrete-time signals and systems. Topics include a

review of the z-transform and the discrete Fourier transform, the fast Fourier transform, digital filter structures,

digital filter design techniques, analog-to-digital and digital-to-analog data conversion, rate conversion, sampling and

aliasing issues.

(Prerequisite: EE202)

EE441 Introduction to Fiber Optic Communication Systems

This introductory course is intended to familiarize students with underlying principles of fiber optic communication

systems. Topics include an overview of fiber optic communication systems, optics review, lightwave fundamentals,

light detectors, noise analysis, and system design, etc.

EE452 Fundamentals of Photonics

The course will cover concept of photonics and photonic devices. Basic principles and their applications are

introduced.

EE463 Semiconductor IC Technology

Technology for Silicon Semiconductor IC (Integrated Circuit) chip which is the basis of modern electronic systems,

will be covered, focusing on its historical background, structures of modern semiconductor devices, and fabrication

processes. Current and future trends of semiconductor IC technology will also be discussed.

(Prerequisite: EE211, EE362)

EE464 Electrical Engineering for Green Energy

This course will teach students the fundamental principles and concepts for electric power system with an

emphasis on renewable energy technologies that are important from the perspectives of electrical engineering.

EE466 Introduction to Biomedical Electronics

This course will introduce elementary concepts of biomedical electronics and guide students how to apply their electrical

engineering skills to solve problems in medicine and biology. Topics include biomedical sensors, nano-bio sensors,

nano-bio actuators, bio-inspired devices for medicine, non-invasive and ubiquitous body sensing, and their clinical

applications.

EE474 Introduction to Multimedia

This course introduces students to the variety of media elements including text, graphics, sound, video, hardware
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and software components and the necessity for interactivity in multimedia as well. By introducing associate

fundamental technologies, the course aims to help and encourage students to develop their imaginative and creative

skills using multimedia.

(Prerequisite: EE202)

EE476 Audio-Visual Perception Model

This course teaches the principles of wireless network access techniques and system applications. The main focus

of contents covers wireless medium access techniques, multiple access control and scheduling, system capacity

optimization, and their applications to WiFi, WiMax, and adhoc sensor networks..

EE481 Intelligent Systems

Two major themes of this course are 'Modern Control System' and 'Computational Intelligence'. Each lecture

will address a balanced emphasis on the theory about the control system and its applications in practice. The first

part of this course includes digital control system design and state-space methods for control system design. The

basic system identification scheme will also be included, considering the control of unknown systems. Once

background knowledge of the modern control system is established, this course will then focus on the second part

composed of computational intelligence using fuzzy logic, artificial neural network and evolutionary computation as

main topics to introduce recent trend in intelligent control. Term projects will be assigned to test the algorithms to

the given problems.

(Prerequisites: EE381)

EE485 Special Topics in Electronic Engineering Ⅰ

EE486 Special Topics in Electronic Engineering Ⅱ

Special topics in electrical engineering for new theoretical and applied fields will be covered in this lecture that

involves a suitable subtopic(s).

EE490 B.S. Thesis Research

In this course, the student selects an advisor and a research topic, and conducts research to expand his basic

understanding and application regarding a specific research topic in electrical engineering.

EE495 Individual Study

In this course, the student select an advisor and a research topic, and conducts research for basic understanding

and application of a simple specific topic in electrical engineering.

EE496 Seminar

This course is composed of invited lectures from experts in electrical engineering and various areas.

EE505 Electronics design Lab.

The goal of this course is to improve problem-solving techniques and ability for real design problems by

performing electronic circuit designs and learning high-precision measurement techniques and error analysis

methods. This course deals with five electronics experiments such as feedback amplifier design, controller design

using EPLD, digital signal processing using DSP boards, device driver programming, and RF experiments, each of

which is conducted for two or three weeks.

EE511 Computer Architecture

The goal of this course is to understand the principles and organization of computer systems, and to learn the

performance enhancing techniques and quantitative analysis methods used in advanced processors. This course

covers high-performance techniques such as pipelining and out-of-order processing, memory hierarchy including

cache memory and virtual memory, interrupt processing, and how to design a processor based on quantitative

analysis. In addition, recent important topics such as SIMD and multiprocessors will be introduced and a design

and simulation for a virtual processor is to be practiced for a comprehensive understanding of computer systems.

(Prerequisite: EE203, EE312)

EE512 System Programming

This course provides students with the knowledge and skills necessary to build a foundation in system

programmings, and is especially focused on operating systems and implementation. Topics include an overview of
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the components of an OS, concurrency, synchronization, processes, memory management, I/O devices, and file

systems.

EE513 Operating Systems for Networked Systems

Lecture on operating system and network system handles network middleware. Network middleware is a distributed

software layer that works above the network operating system and below the application layer and abstracts the

heterogeneity of the underlying environment. The role of middleware in network systems will become increasingly

important, especially in emerging technology areas such as mobile computing where the integration of different

applications and services from different wired and wireless networks becomes important. Since a middleware is

represented with providing useful building blocks for the construction of software component, the lecture will

introduce basic principles, architectures, interactions in distributed system, and a broad sense of content in the

computing infrastructure.

EE515 Cryptography and Network Security

This course covers the basic principles of cryptography and network security. The conventional encryption

algorithms, public key encryption and hash functions , message authentication will ne discussed at the first part. It

also covers the network security issues including current network security tools such as Kerberos, I P securuty,

and SSL/TSL. The system security including the threat of intruders and viruses, and the counter measures.

EE516 Embedded Software

This lecture covers the topics of embedded software programming including Linux basic commands, shell

programming, kernel structure, interprocess commumication, file system, device drivers, and bootloader structure.

Each students will practice to implement the lectured topics on a embedded computer to be a real embedded

system programmer.

(Prerequisite: EE209)

EE520 Telecommunication Networks

Topics covered in this course include layered network architecture, open system interconnection (OSI), and various

network protocols, such as Ethernet, Token Ring, FDDI, DQDB, X.25, Frame Relay, SMDS, Internet, telephone

network, signaling network, and ATM network.

EE522 Communication Theory

Fundamental principles and mathematical bases underlying digital communication systems are introduced. Topics

include MAP detection theory, optimum receivers, information theory, coding theory and diversity techniques.

(Prerequisite: EE421)

EE525 Networking Technology and Applications

Topics covered in this course include timing recovery, channel equalizer, speech codec in wireless communications,

electronic switching system, router, protocol design and validation, network simulators, data transmission using

Winsock, Linux porting and Linux routing, network device driver, CDMA base transceiver system, and network

management.

EE527 Data Communication

This is a graduate level course on data communication. The first half of the course involves an overview, data

transmission and data communication network. The latter half of the course involves internet protocol, internet

service and wireless internet.

EE528 Engineering Random Processes

In this course, based on the fundamental concepts and knowledge addressed in EE210 (EE423), we discuss

advanced topics in probability and random processes for applications in engineering. Topics includes algebra of

sets, limit events, random vectors, convergence, correlation functions, independent increment processes, and

compound processes.

(Prerequisite: {EE210 (EE423)} or {Approval of the Instructor})

EE531 Statistical Learning Theory

Introduce students the fundamental concepts and intuition behind modern machine learning techniques and

algorithms, beginning with topics such as perceptron to more recent topics such as boosting, support vector
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machines and Bayesian networks. Statistical inference will be the foundation for most the algorithms covered in

the course.

EE533 Digital Speech Processing

This course explains how digital signal processing techniques can be applied in the field of speech communication.

The initial part of the course covers some background material in signal processing and the acoustic theory of

speech production. Later lectures cover coding, recognition and synthesis of speech.

(Prerequisite: EE202)

EE535 Digital Image Processing

This course deals with the fundamental concept of digital image processing, analysis, and understanding. Topics

include sampling, linear and nonlinear operations of images, image compression, enhancement and restoration,

reconstruction from projections, feature extraction, and image understanding.

EE538 Neural Networks

This course covers the theory and application of neural networks. In particular lectures explore the structure and

function of neural networks and their learning and generalization. Also various models of neural networks and

their applications are illustrated.

EE539 Nonlinear Statistical Signal Processing

This course is to allow the students majoring in the general areas of communications and signal processing (and

those in other areas also) to obtain the basic and advanced knowledge of statistical techniques for signal

processing. Topics include multivariate distributions, order statistics, and their applications. The key concepts,

theory, and methodology of nonlinear techniques for statistical signal processing are studied.

(Prerequisite: EE528 recommended)

EE541 Electromagnetic Theory

This course is designed to treat electromagnetic theory with applications in wave-guides and antennas. The course

will start with Maxwell's equations and show how to apply Maxwell's equations to the basic electromagnetic wave

phenomena.

EE542 Microwave Engineering

This course is designed to provide in-depth understanding and knowledge on the theory and applications of

microwave circuits, components, and systems used in Microwave and RF wireless communication systems.

(Prerequisite: EE204)

EE543 Antenna Engineering

This course mainly deals with general theories and applications for antenna and antenna system. The main topics

are including an introduction to antennas, analysis and synthesis of antenna elements and arrays, microstrip

antennas, active phased array antenna, and smart antenna techniques.

EE546 Fields and Waves

This course covers fields and sources in wave-guides, coupled mode theory, and wave propagation in periodic

structures and anisotropic media. Green's functions and their applications to radiation and scattering of waves are

extensively considered.

EE555 Optical Electronics

This course covers propagation of lightwave in isotropic and anisotropic media, Gaussian beams, interaction of

matter and light, principles of lasers, modulation and switching of light, and nonlinear optical phenomena.

EE561 Introduction to VLSI Devices

This course covers fundamental VLSI device physics for graduate students. After a brief review of basic quantum

mechanics and semiconductor processes, the lecturer will cover basic principles of operation in semiconductor

devices including PN junction, MOS Capacitor, MOSFET and bipolar transistors with a strong emphasis on deep

submicron secondary effects of MOSFET and bipolar transistors for extensive understanding of advanced device

engineering.

(Prerequisite: EE362)
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EE563 Display Engineering

In this course, the technology trend of the next generation information display devices will be introduced and their

basic principles will be studied. In particular, LCD, PDP, OLED, and FED are mainly discussed.

EE565 Modern Physics for Engineers

This course primarily emphasizes "quantum mechanics" and "statistical physics" for engineers. Quantum mechanics

includes a history of quantum physics, Schrödinger equation, concept of wavepacket, and N-degrees of freedom.

Statistical physics covers a motivation, concept of ensemble average, Boltzmann distribution, Bose-Einstein

distribution, Fermi-Dirac distribution, and Non-Equilibrium statistics.

EE566 MEMS in EE Perspective

In this course, we will discover microelectromechanical systems (MEMS) in electrical engineering perspective,

touching a complete set of design, fabrication, and applications. With respect to designing MEMS, we will

explore various working principles, CAD tools including semiconductor design tools, and signal processing circuits.

Also, core semiconductor processing technologies and a wide range of micro-machining techniques are studied in

depth, in order to fabricate MEMS. We will address important issues in major fields of MEMS applications,

including microsensors, RF / microwave, optical, and bio / microfluidic MEMS, specially in an electrical

engineering viewpoint.

EE567 Photovoltaic Power Generation

In this course, various photovoltaic devices and systems are introduced. This course deals with basic theory of

solar cells, the structures and characteristics of various solar cells, and the recent R&D trend and future prospects

of photovoltaic technologies.

(Prerequisites: EE302)

EE568 Introduction to Organic Electronics

In this course, students will get familiar with the fundamental principles behind electronic/ photonic properties of

organic materials, and will learn how those principles can be built into real-world devices such as organic light

emitting diodes (OLED), solar cells, and field-effect transistors. Upon completion, students will be able to build a

solid foundation that they can later apply to real engineering problems in related areas.

EE569 Nanobioelectronics

It covers interfacial phenomena occurring in a hybrid system of semiconductors and biomolecules, elementary

biological materials, fundamentals of MOSFET, nanofabrication techniques, manipulation technology of

bio-molecules based on nanobiotechnology, aqueous solutions, solid-liquid junctions, Lab-on-a-Chip, biosensors, and

Bio-MEMS technology.

EE571 Advanced Electronic Circuits

This course introduces new analysis methods for analog-circuits implemented by using bipolar and MOS

transistors. Since the design of analog circuit requires both approximation and creativity, this course explains how

to approximate and design complicated circuits.

(Prerequisites: EE304, EE403)

EE573 Introduction to VLSI Systems

This course covers the role, application and various issues in the design and verification of various VLSI chips

including SoC (System-on-Chip). Additional topics include HW / SW co-design and co-verification, full-custom

design, reconfigurable systems, low-power system, interconnection and packaging, clock distribution, VDSM (Very

Deep Submicron) issues. Students will be given two opportunities for poster and oral presentations, respectively, on

the topic of his / her choice within the course subject.

EE574 Computer Aided Design of VLSI Circuits and Systems

This course covers basic concepts and algorithms for CAD and design methodology for VLSI circuits and systems

including automatic synthesis at various levels of abstraction, timing analysis and timing closure, and testing and

testable design.

EE581 Linear Systems

Topics include system representation (input-output description, state variable description), solutions of linear
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dynamical equations, controllability and observability, irreducible realization, stability (BIBO stability, Lyapunov

stability) for rigorous treatment of linear systems. In addition, feedback linearization is to be covered.

EE582 Digital Control

This course describes the analysis and design of digital control systems. Sampling and data reconstruction and

Z-transform in computer control system will be covered. Analysis and design of digital control systems using

frequency domain techniques will be introduced. Also, design of the digital control system using state space

approaches will be covered. As a term project, a real-time digital control system will be implemented on a

microprocessor system.

EE594 Power Electronics Systems

This course covers the design and analysis of the topology about the DC / DC converter, PFC (Power Factor

Correction) circuit and control methode in that topology. Also the topology such as inverter, resonant converter,

and active power filter is introduced, and the control algorithm of that topology is studied in this course. Finally

the state of the art in power conversion system is discussed, and every student carries out a term project about

design and modeling of power supply. On completion of this course students will have built confidence on their

ability to design and analyse the power conversion system.

(Prerequisite: EE391)

EE612 Discrete Event System Modeling and Simulation

This course provides theory and practice for modeling and simulation of discrete event systems which include

communication networks, manufacturing systems, and high level computer systems. Topics include system

taxonomy and discrete event systems (DES) characteristics; three entities in modeling and simulation; model

representation and formalism construction; DEVS (Discrete Event systems Specification) formalism and DES

modeling; simulation algorithm for DES; Petri Net modeling and analysis; statistics for modeling, simulation and

analysis; model validation; output analysis and performance evaluation; advanced topics in DES modeling and

simulation.

EE613 Distributed Computing Systems

Distributed computing systems have become pervasive. From clusters to internet-worked computers, to mobile

machines, distributed systems are being used to support a wide variety of applications. This course introduces key

concepts and techniques underlying the design and engineering of distributed computing systems. The following are

the objectives of this course:

- In depth understanding of core concepts of distributed computing.

- Construction of applications and supporting system components by doing project work.

EE614 Service Oriented Computing Systems

Many of key technique now being applied in building services and service-based applications were developed in

the areas of databases, distributed computing, and multiagent systems. These are generally establishedbodies of

work that can be readily adapted for service composition. Lecture on service oriented computing will cover the

principles and practice of service oriented computing. Especially, it introduces architecture, theories, techniques,

standards, and infrastructure necessary for employing services.

EE615 Architecture of Systems Problem Solving

This course provides fundamental systems concepts, major categories of systems problems, and methods for dealing

with these systems problem at a context-independent general level. It covers a conceptual framework based on

which systems problems are defined together with methodological process of solving such problems. A

computerized tool to realize such framework is introduced with some case studies.

EE617 Parallel Computing Systems and Programming

This course covers the various parallel computing architectures such as Multiprocessors, Message-passing Parallel

Computers, MPSoc, GPU, Multicore- and Many-core architectures. The parallel programming as well as the

applications will be discussed with several parallel programming practices on our KAIST cloud computing test-bed.

The issues of operating systems for many-core architectures and their applications are also covers
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EE621 Coding Theory

This course is the advanced course dealing with methods for correcting and detecting error in data and covers

finite field theory, cyclic code, BCH code, Reed-Solomon code, convolutional code, trellis-coded modulation, turbo

code, LDPC code, space-time code, and adative coding.

(Prerequisite: EE522, EE528)

EE622 Signal Detection Theory

This course introduces the fundamental concepts and principles in signal detection for graduate students. Among

the main topics are hypothesis testing, characteristics of normal processes, types of detection criteria, signals and

noise, composite hypothesis testing, known signal detection, and random signal detection.

(Prerequisite: EE528 recommended)

EE623 Information Theory

This course covers the core concept of information theory, including the fundamental source and channel coding

theorems, coding theorem for Gaussian channel, rate distortion theorem, vector quantization, multiple user channel

and multiple access channel.

(Prerequisite: CC511, EE528)

EE624 Mobile Communication Systems

Topics covered in this course include an overview of various mobile communication systems, cellular system

architecture, access technologies, radio propagation, fading, antennas, diversity, link analysis, CDMA spread

spectrum systems, physical layer, data link layer, network layer protocol, traffic control, mobile communication

network architecture, and 3G system.

EE625 Applied Detection and Estimation

Fundamental principles and algorithms for detection and estimation will be presented in a unified framework. Some

topics are maximum likelihood detection and estimation, Neyman-Pearson detection, minimum mean square error

estimation, Cramer-Rao lower bounds and Kalman filters. Emphases are given to the applications of algorithms to

contemporary real-world problems such as digital wireless communications, MIMO antenna processing, radar signal

and data processing, point target detection, and satellite orbit/attitude estimation.

EE626 Advanced Communication Theory

This course is meant to provide a strong foundation for graduate study and research in the area of

communications. The main objective of this course is to fortify the understanding of advanced communication

theories required to design and analyze digital communication systems, especially for memory channels

EE627 Performance Analysis of Communication Networks

This course focuses on advanced techniques for control, modeling and performance analysis of high-speed

communication networks and the Internet. Traffic, network queueing, quality of services, various network

algorithms and protocols are quantitatively analyzed and discussed.

EE628 Visual Communication Systems

This course deals with the efficient coding of still image and video sequence and the international standards for

transmission and storage of image information. Topics cover the representation of image signals, sampling,

quantization, entropy coding, predictive coding, transform coding, subband coding, vector quantization, motion

estimation, motion-compensated coding, segmentation-based coding, various international standards for bi-level image

coding, still image coding and video coding.

(Prerequisite: EE432)

EE629 Mobile Communication Engineering

In this course, we study the fundamental and advanced topics in wireless and mobile communication systems.

Topics include: (1) propagation phenomena, (2) wireless/mobile channel modeling, (3) performance evaluation of

modulation schemes on multi-path fading channel, (4) techniques to combat multi-path fading such as multi-carrier

modulation, adaptive equalization, and diversity.

EE631 Advanced Digital Signal Processing

This course aims to learn fundamental technologies for signal modeling and estimation and covers deterministic
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and random signal modeling, lattice filter realization, parameter and signal estimation, Wiener and Kalman filter

design, parametric and nonparametric spectrum estimation, and adaptive filtering.

(Prerequisite: EE432, EE528)

EE634 Pattern Recognition

This course deals with fundamental techniques of statistical pattern recognition. Topics cover Bayes decision

theory, parametric pdf estimation, non-parametric pdf estimation, feature transformation and selection, linear

discriminant function, multi-layer neural networks, unsupervised learning, clustering.

(Prerequisite: EE528)

EE636 Digital Video Processing

This course provides basic theory and techniques for the representation and processing of digital video. Topics include

digital video formats, video spatio-temporal Sampling, 2-D/3-D motion estimation, motion segmentation, digital video

filtering, video enhancement, video compression, and digital video system. In addition to the theory, students suppose to

participate in experiments that are related to the above topics.

EE637 Speech & Audio Coding Theory

This course offers the basic mathematical backgrounds and implementation techniques of not only recent mobile

speech coding methods including CELP but also audio coding techniques such as MP3 and AAC. In addition, we

study the trends for convergence of speech and audio coding techniques.

(Prerequisite: EE432)

EE641 Monolithic Microwave Integrated Circuits

Key elements of microwave/RF ICs for wireless systems including mobile communications and radars are covered.

Subcircuits including low noise amplifier, mixer, voc, power amplifier, switches, phase shifter, and digital RF

blocks are studied with their design methods, modeling methods, and characterizing methods.

(Prerequisite:EE204, EE304)

EE643 MMIC Design

This course is designed to provide graduate students with design capability of the millimeter-wave integrated

circuits and application systems.

EE645 Wireless Transceiver Systems

RF signals in modern wireless systems are basically based on digital techniques. To understand the architectures

and be able to specify the parameters of the modern RF transceiver systems, fundamental concepts both on digital

and RF are necessarily understood. This course gives the basic concepts and technologies related to modern digital

radio transceiver systems.

EE647 Nano-Photonics

The course will cover photonic properties of nanoscale structures and devices. Basic principles and their

applications are introduced.

EE650 Optimization in Communication Network

The course covers parallel and distributed algorithms for optimization problems with special emphasis on the

application of these algorithms to various communication network algorithms such as distributed power control,

flow control and routing. In particular, asynchronous algorithmic models are emphasized.

EE651 Digital Switching Engineering

This course covers various switching technologies for telecommunication networks including circuit switching,

packet switching, frame relay, ATM, and IP routing technologies in terms of basic concepts, underlying principles

and theories, and protocols. It also deals with system architectures, fundamental components and functions of

switching systems to give an insight on implementation methodologies of complex switching systems. The course

also covers network aspects such as traffic theory, signaling, and traffic/congestion control methods.

EE652 Optical Communication

This course involves the fundamental principles for understanding and applying fiber optic technology to modern

telecommunication systems. This course starts with a brief review of telecommunication network, and covers



Department of Electrical Engineering  | 441 |
various aspects of fiber optic communication technology including the fundamentals of fiber optic waveguides,

signal degradations, photodetection, optical receiver design, fiber optic link design, and amplified WDM systems.

EE653 Network Security

This lecture provides students with the knowledge and skills to begin supporting network security within an

organization. Students who complete this course will be able to identify security threats and vulnerabilities, and

help respond to and recover from security incidents.

EE654 MIMO Wireless Communications

The course mainly covers the effective use of multiple-input multiple-output (MIMO) antennas in wireless

communications in order to enhance the system capacity and the link reliability. It also covers the review of

basics in wireless communication systems, diversity gains, power gains, degree of freedom gains, and multiplexing

capability of MIMO systems, the capacity of MIMO channel and the opportunistic communication for a fast fading

channel, MIMO transmitter/receiver architectures, the outage performance, diversity-multiplexing tradeoff, and

universal space-time codes for a slow fading channel, and the role of multiuser MIMO channel in uplink and

downlink

EE655 Economics in Communication Network

This lecture provides economic tools to understand various mechanisms, algorithms, protocols in communication

networks. The main tools include game theory, auction theory, and many examples based on the recent papers are

introduced and discussed.

EE657 Local Area Network/Metropolitan Area Network (LAN/MAN)

This course provides the broad view of network architecture and protocol at local area network and metropolitan

area network (LAN/MAN). We focus on design concept of LAN/MAN with user and operator viewpoints (e.g.,

cost, complexity, and performance). Topics include all the IEEE 802.x series including 802.3x (Ethernet), 802.11x

(Wireless), 802.15 (Cable), 802.16x (Wibro/WiMax), 802.17 (RPR), 802.21 (MIH), etc. In addition, virtual private

network (VPN) and passive optical network (PON) are investigated.

EE658 Queueing theory with applications

The course briefly deals with fundamental stochastic processes such as Poisson, renewal, discrete-time Markov

chain, continuous-time Markov chain, IBP, IPP, MMBP, MMPP, self-similar process. The course then covers

various queueing systems and their applications such as Markovian BD queues, advanced Markovian models,

M/G/1 priority queue, M/G/1 retrial queue, and M/G/1 queue with vacation.

EE659 Wireless Communication Network

This course teaches the principles of wireless network access techniques and system applications. The main focus

of contents includes wireless radio resource management such as medium access techniques, power control, handoff

and scheduling. Optimization of wireless systems in terms of capacity and efficiency is addressed and their

applications to WiFi, WiMax, and ad hoc/sensor/mesh networks are provided.

EE661 Solid State Physics

The course will cover basic physics and applications of various solid state materials such as metals,

semiconductors, dielectrics, thermoelectric materials, and magnetic materials. Also are included the various physics

of nanostructures such as quantum well, quantum wire, quantum dots.

EE663 High Frequency Electronic Devices

This course aims to give an understanding of the fundamental principles and technological developments in

high-frequency electronic devices for microwave and high-speed digital / analog electronic systems and applications.

(Prerequisite: EE362)

EE665 CMOS Front-end Process Technology

This module covers essential process steps in CMOS IC fabrication, focusing on front-end process technology

including gate module, shallow junction module, thin film deposition, interconnection, and patterning technology.

The students also develop understanding on physical background of each unit process as well as integration issues

in modern CMOS devices. Recent developments on front-end processing are also covered.

(Prerequisite: EE302, EE362, EE468)
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EE666 Optoelectronic Semiconductor Devices and Their Applications

The purpose of this course is to provide the basic principles and technological developments in semiconductor

optoelectronic devices and their applications. This lecture covers optical properties of semiconductor materials,

operating principles of semiconductor light sources, photodetectors, and image sensing devices along with recent

research trends as well as their system applications, such as high-speed optoelectronic signal processing and

passive/active optical image sensing.

(Prerequisite: EE362)

EE669 Experimental Methods in Biotechnology

This course will introduce state of the art experimental biotechnology that may lead to the discovery of new

diagnostic markers or therapies in biomedicine. The emphasis will be on experimental procedures in biomolecular

analysis in living tissue, DNA and protein sequencing methods, cDNA gene expression analysis, and numerous

nano-bio devices that enable nanomedicine in the future.

EE676 Analog Integrated Circuits

This course deals with advanced level of analog circuits emphasis on CMOS. The topics include wideband

operational amplifiers, comparators, Switched capacitor filters, ADC, DAC, continuous time filters, etc.

(Prerequisite: EE571)

EE678 Digtal Integrated Circuits

This course is designed to expose students to the important issues in high performance CMOS circuit design.

This course covers the data path design in full custom design methodology, clocking strategy, and the state-of-the

art CMOS logic styles.

EE679 Analog and Mixed Signal Circuits for Communication

This course covers fundamentals of PLLs and ADCs from the standpoint of integrated circuits. Emphasis is placed

on the principles behind various PLL and ADC architectures as well as detailed circuit techniques. Students must

be comfortable with and should have sound fundamentals in signal processing, stochastic processes, control systems

and CMOS integrated circuits.

(Prerequisite: EE381, EE403)

EE681 Nonlinear Control

This course is intended to present the fundamental result of analysis and design of nonlinear control systems.

Especially, this course is concerned with the analysis tools for nonlinear dynamical systems and the design

techniques for nonlinear control systems.

(Prerequisite: EE581)

EE682 Intelligent Control Theory

Among the various well-known intelligent control techniques, the methods of fuzzy control and neural net-based

learning control are first introduced to allow for handling ambiguous / uncertain situations and effective supervised

learning, respectively. Specifically, the theory of fuzzy sets and fuzzy logic-based inference mechanism are studied

and the design techniques of fuzzy control are introduced. Then, the neural net learning structure is discussed and

the control system based on the artificial neural nets is studied. Fuzzy-neuro systems are also considered. In the

second part of the course work, some other computational intelligence techniques such as GA and the rough set

are briefly covered and then the basic machine learning techniques and the reinforcement learning method are

studied in conjunction with the their use in control system design.

(Prerequisite: EE581)

EE683 Robot Control

This course is intended to cover kinematics, dynamics and control algorithm of robot manipulator. After covering

homogeneous transformations, kinematics equations, motion trajectory planning, we will handle various control

methods. We will compare the utilization of these control methods through simulation.

EE684 Evolutionary Computation

This course aims to analyze real-world optimization problems and then propose efficient solution by means of

evolutionary algorithmic techniques. Students will learn evolutionary numerical and combinatorial optimization,
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evolutionary multi-objective optimization and various evolution algorithms such as GA, EP, ES, PSO, DE, MA,

PBIL, etc.

EE686 Optimization Theory

This course deals with optimization theories to solve problems in engineering, economics, management, and other

practical applications. Classical methods based on geometry through linear vector space and function analysis are

studied. Also optimization methods based on evolutionary computation and neural network are dealt with as an

advanced technology. The contents include linear planning, nonlinear planning, dynamic planning, function

optimization, least squares method, etc.

(Prerequisite: EE581)

EE687 Real-Time Control

Real-time control is an important field in electrical engineering with applications to industrial automation,

aerospace, and medical instrumentations. In this course, various topics for real-time control system are covered

including performance, deadline, task scheduling, real-time operating system, real-time communication, and

fault-tolerance.

EE690 Overlay Networking

This course provides a broad introduction to overlay networks and overlay networked systems. We focus on basic

principles and key issues in designing and implementing overlay networked systems. Topics include resilient

routing overlay construction, content distribution networks, (un)structured peer-to-peer systems, overlay multicast

systems and so on.

EE691 Telecom. Network Management

The lecture on network management will introduce the key issues in the communications network management and

will cover a new paradigm encountered in managing communications network.

EE692 Parallel and Distributed Computation in Communication Network

This course covers mathematical theories associated with computation, convergence, communication and

synchronization of parallel and distributed algorithms which often appear in network, communication, control, signal

processing and OR problems, focusing on asynchronous parallel and distributed algorithms. System of equations,

nonlinear optimization, variational inequality problem, shortest path problem, dynamic programming, and network

flow problem will be addressed as applications with many real-world examples.

EE694 Telephone and IP Telephony Network

This course covers overall aspects of telephone networks and newly emerging IP based next generation networks

(NGN). Topics include overview of telephone networks, traffic theory, control and software system, performance

evaluation of switching systems, transmission systems, signaling systems, intelligent systems, voice-over IP, IP

signaling protocols, and next generation networks (NGN).

EE696 Telecommunication Software Design

The design and implementation of physical layer, data link layer and network layer protocols are explained. Also,

client / server programming using UNIX and windows sockets is studied. Moreover, the architecture of SDR based

terminal is investigated. Finally, this course involves protocol design, verification and optimization.

(Prerequisite: EE527)

EE698 Multimedia Communication Middleware

Communication middleware is a distributed software layer that works above the network operating system and

below the application layer and abstracts the heterogeneity of the underlying environment. Since a middleware is

represented with providing useful building blocks for the construction of software component, the lecture on

communication middleware will introduce basic principles, architectures, interactions in distributed system, and a

broad sense of content in the distributed computing infrastructure.

EE713 Entertainment Platform

This lecture covers the H/W and S/W architectures of Entertainment Platform(EP). The issues of CPU, GPU,

HCI, Entertainment engine, OS, Networks, 2D-3D-4D Entertainment Systems, Graphics, Animation, VR, Affective

Computing, Storage, Services will be discussed in detail.



| 444 |  2009~2010 General Bulletin

EE722 Advanced Signal Detection

This course is to discuss some important advanced topics in the area of signal detection theory. Topics may vary:

In Fall 2005, the main topic will be locally optimum detection of weak signals.

(Prerequisite: {EE528 and EE622} or {Approval of the Instructor})

EE727 Broadband Network Design and Analysis

This course provides performance analysis of the existing and future network according to ISO/OSI 7 layer model.

We focus on performance of network systems (switch, router, server/gateway, wireless) and their protocols. Topics

include mathematical approaches on flow control, routing, polling, and scheduling algorithm by using queueing

theory. Operational analysis and OPNET simulation are compared with numerical results.

EE731 Adaptive Signal Processing

The course covers fundamental theories and key techniques for applications in adaptive signal processing. More

details are signal modelling, optimal estimation theory, Wiener and Kalman filters, eigen-filters, LMS/RLS

algorithms, and their variants. We also deal with advanced topics such as adaptive equalization, adaptive

beam-forming and adaptive interference cancellations.

(Prerequisite: EE432, EE528)

EE733 Multirate Signal Processing

This course introduces fundamentals of multirate digital signal processing, such as decimation, expansion, theory

and design of multirate filter banks, wavelet transform, and applications of multirate signal processing.

(Prerequisite: EE432)

EE734 Image Understanding

This course explores the theory and methodologies used to interpret images and videos in terms of semantic

content. Techniques from pattern recognition are introduced and discussed to explain how to apply them for image

understanding.

(Prerequisite: EE535)

EE735 Computer Vision

This course will explore the principles, models and applications of computer vision. The course consists of five

parts: image formation and image models; generic features, such as edges and corners, from images; the multiple

view analysis to recover three dimensional structure from images; segmentation of images and tracking; the object

recognition methodologies.

(Prerequisite: EE535)

EE737 Imaging Systems

This course is designed to introduce several medical image systems and the related applications based on various

image processing techniques. Topics include image reconstruction algorithms, X-ray CT, single photon emission

CT, positron emission tomography, magnetic resonance imaging, ultrasound imaging, and related post processing

techniques.

EE738 Speech Recognition Systems

The goal of this course is to provide the theoretical and technical basis required to design and implement speech

recognition algorithms or systems. The topics include acoustic-phonetic characterization, speech processing

techniques for speech recognition, pattern comparison techniques, theory and implementation of HMMs, searching

techniques for continuous speech recognition, and other related implementation issues.

(Prerequisite: EE432)

EE739 Cognitive Information Processing

This course discusses cognitive information processing mechanism in our brain and computational models for

human-like cognitive systems. We will first discuss neural data representation, and move to the models of

perception, attention, socialization, memory, learning, reasoning, and problem solving.

EE741 Radiation and Diffraction of Waves

This course deals with radiation & diffraction phenomena of electromagnetic waves by various mathematical

representations including classical Green's function, mode functions. Asymptotic evaluation of their integrals for

several cases is introduced, and diffraction problems by a dielectric wedge are also explained.
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EE742 Ray Analysis for Electromagnetic Scattering Problems

This course is designed for introducing ray analysis to analyze electromagnetic scattering problems. As one of the

ray analyses, GTD (Geometrical Theory of Diffraction) is explained and employed to solve various electromagnetic

scattering problems.

EE745 EMI / EMC Design and Analysis

This course is designed to provide fundamental principles of EMI / EMC with numerous design practices of high

performance circuit, module, and system to meet EMI / EMC compliant specifications.

(Prerequisite: EE204, EE304)

EE746 Radar System

This course cover many facets of the topic of high resolution radar, including basic principles, radar systems,

Doppler radar, polarimetric radar, and spaceborne radar, and Synthetic Aperture Radar.

EE748 High-Frequency Passive Devices

Course objective is to provide a comprehensive understanding of various high-frequency passive devices and their

circuit characteristics for RF/MW systems & applications.

EE755 Advanced Coding Theory

This is an advanced course on coding theory, which is a sequel to EE621. We continue with more in-depth

treatment of LDPC and turbo codes followed by some recent developments in coding theory including rateless

codes and dirty paper coding. Topics covered are: codes on graphs, message-passing, irregular LDPC code

ensembles, density evolution, concentration theorem, stability condition, thresholds, capacity-achieving sequences for

BEC, EXIT chart, EXIT function and area theorem, multi-edge type LDPC codes, LDGM, rateless, LT, and Raptor

codes, efficient encoding for LDPC codes, Code design in Euclidean space, coding and shaping gains, lattice

strategies for coding, dirty paper coding

EE756 Advanced Information Theory

This course covers advanced topics in information theory, especially, multiuser information theory and network

information theory.

EE757 Nonlinear Fiber Optics

This course is designed to lecture nonlinear optical phenomena in optical fiber and their applications including

effects on optical communications. The course will start with general concepts of nonlinear optics and wave

propagation in optical fiber.

EE758 Optical Networks

This course provides a broad introduction to optical networks. We review the fundamentals of optical

communication technologies, the optical circuit and packet network technologies, and all optical packet switching

networking. Topics include optical fiber system, optical networking technologies, PON, WDM networking, IP over

WDM, OPS/OBS, and optical layer management technologies.

(Prerequisite: EE441, EE520, EE527)

EE762 Advanced MOS Device Physics

This course will cover advanced device physics of MOSFETs and their ultimate scaling. Recent trends such as a

new device structure and a new material will be introduced, and various types of memory devices as an example

of detailed applications are also covered. Through a depth of study in quantum effects, reliability issues, and

modeling, this course can provide core knowledge of next device technologies and a chance to explore new

applications.

(Prerequisite: EE362, EE561)

EE764 Quantum Engineering for Nanoelectronic Devices

In this course, basic principles, applications, and recent issues in front-edge nanoelectronic devices such as RTD,

FinFETs, nanowire MOSFETs, Carbon nanotubes, Graphene nano-ribbons, quantum dot, and spin-based devices will

be covered. This course consists of theoretical consideration of the subjects and practical on-line simulation

sessions using existing tools.

(Prerequisite: EE565)
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EE766 Plasma Electronics

In this course, the basic concept and principle of plasma electronics will be studied. In particular, the basic

phenomena of electronics in gas phase and the fundamental theory of plasmonics will be studied. The application

of plasma electronics for plasma process and high efficiency electronic displays and energy devices will be also

discussed.

EE772 Electronic Circuits for Green Energy

This course will teach students fundamental concepts and technologies for energy harvesting systems and their

related circuits, as well as power management IC technoogies that can minimize the power usage.

EE773 Bio-Medical CMOS IC Design

This course covers broad aspects of electrical engineering including fundamental concepts, history, and various

application areas. Roles and futures of electrical engineering are also addressed in this course.

EE774 VLSI Design Methodology

The course covers SoC basics, i.e. its system requirement, architecture and design methodology including the

description of SoC HW and SW components, introduction to platform-based SoC design methodology with several

categories of SoC platform. The course will also include introduction to Network-on-Chip (NoC) and

Multi-Processor SoC (MPSoC).

EE775 Communication Core IP Design

The course objective is to analyze the key algorithms (FFT, DCT, Viterbi Decoder, Digital Filter + application

specific core IP’s) for wireless and wired communication systems and to design their core IP's. Especially the

performance improvement (latency, throughput, power) of communication core IP's will be studied and their

implementation will be done using IP's.

EE783 Adaptive Control Theory

This course deals with system identification to know the unknown system parameters for controlling the system.

There are two schemes for the control of the unknown system: one is direct adaptive control and the other is

indirect adaptive control. Robust adaptive control and adaptive control for nonlinear systems are dealt with.

(Prerequisite: EE581)

EE785 Robust Control Theory

This course introduces variable structure control (VSC) theory which is one of the robust control theories.

Various basic theorems of VSC will be analyzed in the sliding mode. Expanding the target plant from a second

order plant to the n-th order plant, it will be studied how to determine switching conditions and switching vectors.

Stability will be analyzed by designing a feedback control loop. By integrating multi-variable structure with

optimal control theory and adaptive control theory, the problem of system optimization and the problem of

determining coefficients of switching vector in sliding mode will be resolved. Based on those theories, discrete

variable structure control (DVSC) will be introduced. Finally, it will be studied how to apply those theories to the

control system in robot systems, space aerial planes, satellites, chemical plants, power plants and motors.

(Prerequisite: EE581, EE681)

EE786 Optimal Control Theory

This course deals with the derivation of maximum principle and the design of optimal control system. It includes

an optimal design method for minimum time and energy along with dynamic programming and discrete maximum

principle. Also advanced topics of optimal control are introduced.

(Prerequisite: EE581)

EE788 Robot Cognition and Planning

This course deals with sensor fusion, decision making and information procession on real time for intelligent

robots. To have a higher level of cognition, advanced level of problem solving methods are presented for task

planning, scheduling and navigation planning.

(Prerequisite: EE682, EE683)

EE791 Power Conversion Circuits and Systems

This course covers the practical design and analysis of various DC / DC converters in the power conversion
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system. High frequency transformer, inductor, Magnetic Amplifier, Snubber, and Feedback Stabilization is studied

to give students deep insight of power conversion system. Also the power factor correction circuit is introduced as

AC / DC converter. Every student carry out the term project about design and modeling of a DC / DC converter.

On completion of this course, students will have confidence on their ability of design and analysis of power

conversion system.

(Prerequisites: EE391, EE594)

EE807 Special Topics in Electrical Engineering

EE808 Special Topics in Electronic Engineering Ⅰ

EE809 Special Topics in Electronic Engineering Ⅱ

This course covers topics of interest in electrical engineering at the graduate level. The course content is

specifically designed by the instructor.

EE817 Special Topics in Computer Engineering

This course covers topics of interest in computer engineering to students at the graduate level. The contents of

this course are specifically designed by the instructor.

EE827 Special Topics in Communication

This course covers topics of interest in communication engineering at the graduate level. Course content is

specifically designed by the instructor.

EE837 Special Topics in Signal Processing

This course is to introduce some important topics in the general area of communications and signal processing.

Topics may vary from year to year.

EE838 Special Topics in Image Engineering

This course introduces a selected topics of recent technologies and algorithm related to image processing and

imaging systems.

(Prerequisite: EE432, EE535)

EE847 Special Topics in Electromagnetics

This course is designed to cover the special topics of current interests in electromagnetics.

EE857 Special Topics in Optical Engineering

This course is designed to cover the special topics of current interests in optical engineering.

EE867 Special Topics in Physical Electronics

This course covers topics of interest in physical electronics at the graduate level students. The course content is

specifically designed by the instructor.

EE868 Special Topics in Solid-State Physics

This course covers topics of interest in solid-state physics for students at the graduate level. The content is

specifically designed by the instructor.

EE877 Special Topics in Integrated Circuits

This course covers topics of interest in integrated circuits for students at the graduate level. The course content is

specifically designed by the instructor.

EE878 Special Topics in VLSI

This course covers recent issues related with the VLSI System design.

EE887 Special Topics in Robotics

This course covers topics of interest in robotics for graduate level students. Course content is specifically

designed by the instructor.
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EE888 Special Topics in Control Theory

This course covers topics of interest in control theory at the graduate level. Course content is specifically

designed by the instructor.

EE897 Special Topics in Power Electronics

This course covers topics of interest in power electronics for students at the graduate level. Course content is

specifically designed by the instructor.

EE898 Special Topics in Intelligent Information Processing

The relationship between intelligence and information is explained. New realization techniques of intelligent

systems are illustrated. Design methods of intelligent systems are explained with relation to information flow.

EE960 M.S. Thesis

In this course, the student selects an advisor and a research topic, and conduct research for basic understanding

and application of a specific topic in electrical engineering.

EE966 M.S. Seminar

This course is composed of invited lectures given by experts in electrical engineering and various related subject

areas.

EE968 Technical Writing

This course addresses essential elements in how to correctly write a research / technical paper. Topics include: a

right understanding into graduate studies, a method of doing good research, how to note a memo, writing a

technical paper, and case studies.

EE980 Ph.D Thesis

In this course, the student selects an advisor and a research topic, and conducts research for basic understanding

and application of a specific topic in electrical engineering.

EE986 Ph.D Seminar

This course is composed of invited lectures from experts in electrical engineering and various areas.
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KAIST Education Program for
Semiconductor Industry

URL : kepsi.kaist.ac.kr

Office. Phone : +82-42-350-8585

1. Introduction

❐ Program name: KEPSI (KAIST Educational Program for Semiconductor Industry) is an industry-university

collaborative program established in the division of EE. of KAIST from 1996.

❐ Purpose: KEPSI is a special program to meet the demand of high-tech industries and to foster highly

qualified engineers, who are able to play a leading role in semiconductor industries in the 21st century.

2. Program details

❐ Course: Both master's and doctoral program require full-time study in the division of Electrical Engineering,

Dept. of Physics and Dept. of Materials Science & Engineering, KAIST.

❐ Education & Research areas: Circuit design, Semiconductor device, and Semiconductor process.

❐ Classification of Students: The students are admitted through regular entrance examinations and classified as

KAIST Scholarship Students.

❐ Tuition Fee: All the direct and indirect expenses of education and research for the students are supported by

the participating company.

❐ Privilege and Obligation: The students have the privilege and obligation as KAIST scholarship students,

employees of the participating company. They are provided with monthly salary, short periods of study

overseas etc.

3. Course Requirements

Course requirements of KEPSI are the same as those of the department of Electrical Engineering, Dept. of

Physics and Dept. of Materials Science & Engineering.

4. Curr iculum

Normally, students can take all the courses that are provided by the department of Electrical Engineering, Dept.

of Physics and Dept. of Materials Science & Engineering. The following courses are highly recommended.

❐ Graduate Program

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

KEPSI

EE561 Introduction to VLSI Devices 3:0:3(6) Spring

Department
of EE

EE676 Analog Integrated Circuits 3:0:3(6) Fall

EE678 Digital Integrated Circuits 3:0:3(6) Fall

EE762 Advanced MOS Device Physics 3:0:3(6) Fall

PH641 Advanced Plasma Physics 3:0:3(4.5) spring/fall Dept. of
PhysicsPH726 Semiconductor Optics 3:0:3(4.5) spring/fall

MS536 Thin Film Processes 3:0:3(2) Spring Dept.
of MSEMS684 Principles of Semiconductor Devices 3:0:3(3) Spring



| 450 |  2009~2010 General Bulletin

Depar tment of Computer Science
URL : cs.kaist.ac.kr

Dept. Phone : +82-42-350-3502~5

Overview

In today's cutting edge science and technology, computers play an indispensable and integral role and their application areas

are diverse and far-reaching. In order to respond to the ever-increasing demand for technical expertise in the computer and

information technology industry, our department's goal is to teach students to be well versed both in theory and application

and to be highly adaptable and proficient in practice.

As the first Computer Science graduate program in Korea, we have produced the very best bachelors, masters and PhDs in

Korea. We take pride in being a top-notch world-class research and education department. Since its foundation in 1972, the

department has produced 1,211 bachelors, 1,540 masters, and 480 PhDs (Dec 2009 currently), and has been a major talent

pool for the entire IT industry in Korea. Our curriculum is well-balanced between theory and application, with much

emphasis on experimental approaches. To keep students up-to-date with new developments and advances that have not been

incorporated into the regular curriculum, we also encourage them to participate in research projects through independent

studies and special topic courses.

Currently our department hosts three Engineering Research Centers funded by KOSEF, namely the Advanced Information

Technology Research Center (AITRC), the Virtual Reality Research Center (VRRC), and the Mobile Media Research Center

(MMRC). The Software Process Improvement Center (SPIC) is funded by the Ministry of Information and Communications.

Five National Research Lab -the Information Systems Laboratory, the Computer Architecture Laboratory, the Computer

Graphics Laboratory, the Artificial Intelligence and Pattern Recognition Laboratory (AIPR), and the Global USN

Laboratory- is funded by the Ministry of Science and Technology; and the Semantic Web Research Center (SWRC) and

KAIST-Microsoft Research Center, and more KAIST research centers are funded by the Ministry of Knowledge Economy.

Department also has Auto-ID Laboratory ,funded by GS1, and IBM-KAIST Cluster Computing Center (IBM-KAIST CCC).

These research centers, along with the department, support research collaboration with other Korean universities and

research laboratories, as well as with foreign research centers and universities. MS students Dual Degree Program with TU

Berlin is in action and more Dual Degree Programs with Georgia Tech. and CMU is in promotion.

Our departmental curriculum covers all topics related to design, implementation, and application of computer system

hardware and software. Especially holding pervasive computing as our basic concept, we research and teach in

interdisciplinary areas. With our excellent faculty (Dec 2009 currently, 49 faculty) and first-rate facilities, we will continue

government-funded and industry-liaison research, and are committed to our leadership role in computer science in the 21st

century.

✐ Life After Graduation

Most graduates of our department continue with master's degree programs or work in industry. Those with Master's degree

either advance to PhD programs, or work as senior members in industry and research laboratories. Many of our graduates

have been a driving force behind the 1990's IT boom in Korea and founded HandySoft, Serome, Future Systems, Nadatel,

etc. Currently 8 listed companies and 73 venture business is founded by Computer Science graduates. Our 480 PhDs work in

universities, corporate research laboratories, and industry and are the main backbone behind world-class research in

computer science.
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❐ Undergraduate Program

In our undergraduate program, we aim to provide students with an overall understanding of the computer science field, a

solid grasp of fundamental theory and key concepts, and the skills to apply theory to diverse areas. We expose students to

engineering aspects of computer system design and implementation.

The undergraduate curriculum is structured into three tiers: introductory, basic core, and applied courses. Introductory

courses are: Introduction to Computer Science, Problem Solving, Discrete Mathematics, Data Structures, Digital Systems

and Lab, and System Programming. Basic core courses are: Algorithms, Microprocessors and Lab, Computer Organization,

Programming Languages, Formal Languages and Automata, Operating Systems and Lab, Introduction to Database and

Symbolic Programming. Applied courses include Introduction to Logic for Computer Science, Introduction to VLSI design,

Compiler Design, Computation Theory, Data Communication, Introduction to Computer Networks, Software Project,

Introduction to Software Engineering, Introduction to Artificial Intelligence, and Introduction to Computer Graphics.

Seminar courses are also offered to cover latest research topics. That our undergraduate students have won many awards in

computing festivals and international programming competitions attests to the strength and depth of our curriculum.

❐  Graduate Program

The department admitted its first master's degree students in 1973, and six master's degrees were produced in August, 1975.

The first PhD student was admitted in September 1975, and the first PhD was granted in 1979. As of December 2009, the

department has produced 1,540 masters and 480 PhDs.

The graduate program targets producing masters and PhDs who are strong in both advanced theory and application, with an

emphasis on experimental approaches. Basic courses are categorized into the following three areas: theory, systems, and

software. All students are required to take one course from each area, and then take advanced courses in one area of research

interest. To actively seek out and expose students to the latest breaking technologies, special topics seminars are offered in

artificial intelligence, distributed and parallel processing, next generation computing, software portability, VLSI and

computer architectures, multimedia, fuzzy logic, computer graphics, virtual reality, etc. Our curriculum is flexible enough

for a student to consult one's advisor and design a program that suits one's research needs and eventually publish extensively

in domestic and international journals and conference proceedings.

❐ Research Areas

The members of the department in 2008 alone have published 89 journal papers, including 74 in international journals, and

received total of more than $9 million USD in research grants. The following are major research areas of the department.

1. Theory of computation

Theory of computation is a fundamental area of research that provides a theoretical framework and basis to all fields in

computer science. Topics covered in this area are: algorithms, graph theory, computational geometry, and its applications to

parallel processing, VLSI, graphics, and robotics. Scheduling algorithms in parallel computing architectures are also studied.

2. Computer Architecture

The main research interests of the Computer Architecture Area is focused on the state-of-the-art design of computer

architecture and system software, which is fundamentally an evolving multi-disciplinary research area. The main goal of the

researches is to improve the system performance by developing a new system or by enhancing the existing system

components. More specific research interests in this area include storage systems, operating systems, embedded systems,

grid/cluster computing, and parallel computing. Recently, the research interests expanded to include trustworthy computing

and virtualization technology.

3. Programming Languages

The goal of research in programming languages is to analyze and design desirable language features, and to implement them

and their supporting environments. Semantic and syntactic structures of programming languages and optimization

techniques in implementation lie at the heart of the problem. There are several active areas of research: efficient verification
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of syntactic structures, prediction methods for program output, new paradigms (applicative, imperative, mobile, logic,

object-oriented, and functional languages) and their specialized theory and implementation techniques. Application-specific

languages, such as in multimedia authoring, and smart code generation techniques for globally networked computing are

some of the newer additions in this area.

4. Networking

Networks provide the infrastructure for smooth information flow in this age of information. In networking research, we

study issues related to internetworking, multicasting, and various forms of group communication. To validate analytical

results and verify networking requirements, we experiment with Internet caching and multimedia teleconferencing. Also,

spurred by recent advances in physical layer technologies, we are expanding to cover more diverse topics, such as overlay

networks, wireless and mobile networking, and home networking.

5. Software engineering

Software engineering is considered as the core technology in computer industry. Software is already used in every corner of

our life, and often in situations that require extremely high dependability (e.g., autonomous pilot mode in flight control).

Software engineering deals with systematic and economic approaches in high-quality software production, quality control,

maintenance, and repair. More specifically, our current research interests are: methodologies for software development and

quality guarantee in software systems that require high dependability, distributed and parallel system software development,

object-oriented software technologies, and computer securities.

6. Databases

Databases are integral parts of today's information infrastructure. In this area, we develop high-performance database

systems for very large-scale data manipulation and processing, and extend their applications to multimedia and distributed

information systems. We also cover object-relational databases, search engines, mobile wireless information systems,

semi-structured document databases, geographical information systems, data mining, information retrieval and distributed

transaction processing. Other areas of active research include database applications in the Internet such as the

access to Web databases .

7. Artificial intelligence

The goal of artificial intelligence is to allow computers and machines to perform tasks that can currently only be performed

by humans. In order to emulate human vision and hearing, character recognition, speech recognition, image processing, and

computer vision have been much studied as the founding blocks of artificial intelligence. Moreover, recent research topics

include intelligent robots that can make autonomous decisions in a complex environment, and enhanced human computer

interfaces that use virtual reality and gestures.

8. Natural language processing

The goal of this area is to closely examine linguistic phenomenology by studying human languages, the main medium of

expressing information, and to enhance human linguistic information processing capability with the aid of computers.

Specific areas of research are: natural language morphology analysis, syntactic analysis, semantic interpretation, machine

translation, information summarization, classification, and retrieval. In particular, we conduct much research on Hangul and

Korean language-related issues.

9. Information Security

The goal of this area is to research and develop new cryptographic theory and practices from malicious user over the various

network or computer systems. The key research topic covers the cryptographic primitives such as secret-key and public-key

cryptosystems, digital signature, hash function and their cryptanalysis including advanced research like ubiquitous security,

countermeasure against DDoS, anti-virus, DRM, wired and wireless secure sensor network and privacy-enhancing

techniques, etc.
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❐ Course Requirements

❑ Undergraduate Courses

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU), Community

Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3), Physical

Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

* English Communication I → English Communication

English Communication II → English Conversation

　English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits (including Introduction to Linear Algebra(MAS109))
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D. Major Course : at least 43 credits

◦ Mandatory Major Courses: at least 22 credits

Discrete Mathematics, Data Structure, Algorithms, Computer Organization, Programming Languages,

Operating Systems and Lab., Computer Science Project (Discrete Mathematics (CS204) can be

substituted by Discrete Mathematics (MAS275); Computer Organization (CS311) can be substituted by

Introduction to Computer Architecture (EE312)).

◦ Elective Major Courses: at least 21 credits

Four credits from individual study courses are counted at maximum.

E. Elective Course : none

F. Research Course : at least 3 credits

◦ Students must take three credits for Research in Computer Science (CS490).

◦ Credits from seminar courses are counted as Research Course credits.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL;

83 points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below);

or 599 points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on

March 1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before

February 28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : at least 21 credits from major courses, including 15 credits in required major

courses.

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

1) Thesis Master's Degree

General Mandatory
Major

Elective Major Research Total

3 + 1AU 0
Essential Elective

6 33
9 9

A. Graduation Credits : at least 33 credits in total.

B. Mandatory General Course : 3 credits and 1AU

- Take 1 course from the following courses: Probability and Statistics (CC511), Introduction to

Materials and Engineering (CC512), Engineering Economy and Cost Analysis (CC513), Introduction

to Instruments (CC522), Entrepreneurship and Business Strategies (CC530), and Collaborative System

Design and Engineering (CC532).

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002

and onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : none
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D. Elective Course : at least 18 credits

◦ Essential Courses (at least 9 credits): Take one course from each of the following three areas.

- Theory: Design and Analysis of Algorithms, Theory of Formal Languages and Automata,

Computational Geometry, Computational Linguistics.

- Software: Theory of Programming Languages, Software Engineering, Database System, Database

Design, Artificial Intelligence, Intelligent Robotics, Natural Language Processing I,

Computer Vision, Interactive Computer Graphics, Semantic Web, Software Ecosystem,

Models of Software Systems, Designs for Software and Systems, Bionic Human-Robot

Interaction.

** If a student takes both Database System and Database Design, only one course is recognized

as fulfilling the course requirement.

- Computer Systems: Computer Architecture, Operating System, Network Architecture, Internet

Systems Technology, Advanced Information Security, Wireless Mobile

Internet.

◦ Elective Courses (at least 9 credits): 6 credits must be from the courses offered by the Department

of Computer Science.

E. Research Credits : (at least 6 credits): 2 credits from seminar courses can be included.

F. Miscellaneous: Up to 9 credits from 500-level courses taken as an undergraduate at KAIST are

acknowledged.

2) Coursework Master's Degree

General
Mandatory

Major Elective Major Research Total

3 + 1AU 0
Essential Elective

3 33
9 18

A. Graduation Credits : at least 33 credits in total.

B. Mandatory General Course : 3 credits and 1AU

- Take 1 course from the following courses: Probability and Statistics (CC511), Introduction to

Materials and Engineering (CC512), Engineering Economy and Cost Analysis (CC513), Introduction

to Instruments (CC522), Entrepreneurship and Business Strategies (CC530), and Collaborative System

Design and Engineering (CC532).

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002

and onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : none

D. Elective Course : at least 27 credits

◦ Essential Courses (at least 9 credits): Same as Thesis Master's program requirement.

◦ Elective Courses (at least 18 credits): 6 credits must be from the courses offered by the Department

of Computer Science.

E. Research Credits : at least 3 credits, including credits from individual study and 2 credits from seminar

courses.

F. Miscellaneous: Up to 9 credits from 500-level courses taken as an undergraduate at KAIST are

acknowledged.

G. GPA must be over 3.0.
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❑ Doctoral Program

General Mandatory
Major

Elective Major Research Total

3 + 1AU 0
Essential Elective

30 60
9 18

A. Graduation Credits : at least 60 credits in total

B. Mandatory General Course : at least 3 credits and 1AU

Same as master's program requirement. (If a student has already fulfilled this requirement for master's

program, he or she is considered to have fulfilled this requirement in doctoral program.)

C. Mandatory Major Course : none

D. Elective Course : at least 27 credits.

◦ Essential Courses (at least 9 credits): Same as the master's program requirements. If a student has

already fulfilled this requirement for master's program, he or she is considered to have fulfilled this

requirement in doctoral program.

◦ Elective Courses (at least 18 credits): 9 credits must be from the courses offered by the Department of

Computer Science.

E. Research Credits : at least 30 credits. (Four credits from seminar courses can be included.)

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).

❑ Measures for Change

A. Bachelor's Program

A.1. Students who entered in 2005 or later should fulfill current degree requirements. Students who entered

in 2004 or earlier should fulfill previous degree requirements except that they could fulfill the current

elective course requirement and elective basic course requirement (undergraduate requirement C and E).

A.2. Current research course requirement (undergraduate requirement F) applies to those who entered in 2001

or later. Students who entered in 2000 or earlier should fulfill previous degree requirements. (Credits

from research courses are counted towards major course requirement.)

A.3. Substitute courses for

¡ Discontinued courses

- Simulation (CS434) has not been offered from Fall 2001. Computer Simulation (IE363) is counted

as elective major course from Fall 2001.

- Introduction to Computer Science (CS200) has not been offered from Spring 2009. IT Programming

and Practice (IE362) or Programming for Electrical Engineering (EE209) is counted as elective

major course from Spring 2009.

B. Master's Program

B.1. Students who entered in 1998 or earlier can use credits from Graph Theory towards mandatory major

course requirement in theory area.

B.2. From the Fall semester 2001, Internet Server (TE628) offered by Cooperative Telecommunication

Education Program is counted as elective major course.

C. Doctoral Program: The same regulations as Master's Program stand.
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3. Curr iculum

❐ Undergraduate

Classification
Subject

No.
Code Subject Name

Lecture:Lab.:Credit

(assignment)
Semester Remark

Mandatory

Major

Course

CS204 36.204 Discrete Mathematics 3:0:3(8) Spring, Fall *MAS275

CS206 36.206 Data Structure 3:0:3(6) Spring, Fall

CS300 36.300 Introduction to Algorithms 3:0:3(8) Fall

CS311 36.311 Computer Organization 3:0:3(3) Spring *EE312

CS320 36.320 Programming Languages 3:0:3(3) Spring

CS330 36.330 Operating Systems and Lab. 3:3:4(12) Fall

CS408 36.408 Computer Science Project 1:6:3 Spring, Fall

Elective

Major Course

CS202 36.202 Problem Solving 2:3:3(15) Spring, Fall

CS211 36.211 Digital System and Lab. 3:3:4(10) Spring

CS220 36.220 Programming Principles 3:0:3(6) Spring or Fall

CS230 36.230 System Programming 3:0:3(4) Spring or Fall

CS270 36.270 Intelligent robot design and programming 2:3:3 Spring

CS310 36.310 Embedded computer systems 3:3:4(10) Fall

CS322 36.322 Formal Languages and Automata 3:0;3(6) Fall

CS324 36.324 Programming for computational finance 3:0:3 Spring

CS350 36.350 Introduction to Software Engineering 3:0:3(2) Spring

CS360 36.360 Introduction to Database 3:0:3(8) Spring, Fall

CS362 36.362 File Structures 2:3:3(6) Fall

CS370 36.370 Symbolic Programming 2:3:3(6) Spring

CS402 36.402 Introduction to Logic for Computer Science 3:0:3(6) Spring or Fall

CS406 36.406 Mathematics for Computer Science 3:0:3 Fall

CS410 36.410 Introduction to VLSI Design 3:0:3(4) Spring or Fall

CS420 36.420 Compiler Design 3:0:3(6) Spring

CS422 36.422 Computation Theory 3:0:3(8) Spring or Fall

CS440 36.440 Data Communication 3:0:3(6) Spring

CS441 36.441 Introduction to Computer Network 3:0:3(9) Spring or Fall

CS442 36.442 Advanced Computer Network 3:0:3(6) Fall

CS446 36.446 Mobile Applications Development 2:3:3(5) Spring

CS448 36.448 Introduction to Information Security 3:0:3(1) Spring

CS451 36.451 IT Service Engineering 3:1:3(6) Spring

CS453 36.453 Formal Software Verification Techniques 3:0:3(6) Fall

CS455 36.455 Software Project 2:3:3(4) Fall

CS457 36.457 Web-based Software Development 3:0:3 Spring

CS470 36.470 Introduction to Artificial Intelligence 3:0:3(8) Spring

CS472 36.472 Human-Comupter Interaction 3:1:3 Spring

CS474 36.474 Text Mining 3:0:3 Fall

CS478 36.478 Financial Data Analysis and Mining 3:0:3 Fall

CS480 36.480 Introduction to Computer Graphics 3:3:4(6) Spring

CS482 36.482 Computer Animation 2:3:3(6) Spring or Fall

CS489 36.489 Computer Ethic & Social Issues 3:0:3(2) Fall

CS492 36.492 Special Topics in Computer Science 3:0:3(6) Spring or Fall

Research CS490 36.490 Research in Computer Science 0:6:3 Spring, Fall

CS495 36.495 Individual Study 0:6:1 Spring, Fall

CS496 36.496 Seminar 0:2:1 Spring, Fall

※ The "*" mark represents a course that can be substituted

400-level courses are recognizable in both bachelor's and master's programs.
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Classification Subject
No. Code Subject Name

Lecture:Lab.:Credit
(assignment) Semester Remark

Mandat

ory

General

Course

Manda-

tory

CC010 11.010 Special Lecture on Leadership 1:0:0 Fall

CC020 11.020 Ethics and Safety I 1AU Spring․Fall

Choose

1

CC511 11.511 Probability and Statistics 2:3:3 Spring․Fall

CC512 11.512 Introduction to Materials and Engineering 3:0:3 Spring․Fall

CC513 11.513 Engineering Economy and Cost Analysis 3:0:3 Fall

CC522 11.522 Introduction to Instruments 2:3:3 Fall

CC530 11.530 Entrepreneurship and Business Strategies 3:0:3 Fall

CC532 11.532 Collaborative System Design and Engineering 4:0:4 Spring

Elective Major

Course

(Essential)

CS500 36.500 Design and Analysis of Algorithms 3:0:3(6) Spring **

CS504 36.504 Computational Geometry 3:0:3(8) Spring **

CS510 36.510 Computer Architecture 3:0:3(6) Spring **

CS520 36.520 Theory of Programming Languages 3:0:3(6) Fall **

CS522 36.522 Theory of Formal Languages and Automata 3:0:3(6) Spring **

CS530 36.530 Operating System 3:0:3(6) Spring/Fall **

CS540 36.540 Network Architecture 3:0:3(9) Spring/Fall **

CS542 36.542 Internet Systems Technology 3:0:3(9) Fall **

CS546 36.546 Wireless Mobile Internet 3:0:3(5) Fall **

CS548 36.548 Advanced Information Security 3:0:3(6) Spring **

CS550 36.550 Software Engineering 3:0:3(4) Spring **

CS552 36.552 Models of Software Systems 3:0:3(10) Fall **

CS554 36.554 Designs for Software and Systems 2:3:3(4) Fall **

CS560 36.560 Database System 3:0:3(6) Spring **

CS562 36.562 Database Design 3:0:3(6) Fall **

CS570 36.570 Artificial Intelligence 3:0:3(6) Spring/Fall **

CS572 36.572 Intelligent Robotics 3:0:3(6) Spring/Fall **

CS574 36.574 Natural Language Processing I 3:0:3(6) Fall **

CS576 36.576 Computer Vision 3:0:3(8) Spring/Fall **

CS578 36.578 Bionic Human-Robot Interaction 3:0:3 Spring **

CS579 36.579 Computational Linguistics 3:0:3(6) Spring **

CS580 36.580 Interactive Computer Graphics 3:2:3(10) Spring **

CS590 36.590 Semantic Web 3:0:3(6) Spring/Fall **

CS591 36.591 Software Ecosystem 3:0:3(5) Fall **

Elective Major

Course

(Elective)

CS600 36.600 Graph Theory 3:0:3(6) Fall

CS610 36.610 Parallel Processing 3:0:3(8) Spring *EE611

CS612 36.612 Social network-aware ubiquitous computing 3:0:3 Spring

CS620 36.620 Theory of Compiler Construction 3:0:3(2) Fall

CS632 36.632 Embedded Operating Systems 3:0:3(6) Fall

CS642 36.642 Distributed Processing Systems 3:0:3(3) Spring

CS644 36.644 Ubiquitous Networking 3:0:3(6) Fall

CS650 36.650 Advanced Software Engineering 3:0:3(6) Fall

CS652 36.652 Software & Systems Product Line Engineering 3:0:3(12) Spring/Fall

CS654 36.654 Software Process 3:0:3(12) Spring/Fall

CS655 36.655 System Modeling and Analysis 3:0:3(6) Spring *EE612

CS656 36.656 Software Engineering Economics 3:0:3 Spring

CS660 36.660 Information Storage and Retrieval 3:0:3(6) Spring

Spring3:0:3(6)Distributed Database36.662CS662

Fall3:0:3(6)Advanced Database System36.664CS664

Spring3:0:3(6)Fuzzy and Intelligent System36.670CS670

Spring/Fall3:0:3(6)Machine Learning36.671CS671

Spring/Fall3:0:3(2)Reinforcement Learning36.672CS672

❐ Graduate
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Classification Subject
No. Code Subject Name Lecture:Lab.:Credit

(assignment) Semester Remark

Elective Major

Course

(Elective)

CS674 36.674 Natural Language Processing II 3:0:3(6) Fall

CS676 36.676 Pattern Recognition 3:0:3(3) Fall *EE634

CS680 36.680 Advanced Computer Graphics 3:0:3(6) Fall

CS682 36.682 Digital Storytelling 3:0:3(3) Spring

CS684 36.684 Human-Computer Interaction 3:0:3(5) Fall

CS700 36.700 Topics in Computation Theory 3:0:3(8) Spring/Fall

CS710 36.710 Topics in Computational Architecture 3:0:3(6) Spring/Fall

CS712 36.712 Topics in Parallel Processing 3:0:3(6) Fall

CS720 36.720 Topics in Programming Languages 3:0:3(2) Spring/Fall

CS730 36.730 Topics in Operating Systems 3:0:3(6) Spring/Fall

CS744 36.744 Topics in System Architecture 3:0:3(9) Spring/Fall

CS748 36.748 Topics on Information Security 3:0:3(3) Fall

CS750 36.750 Topics in Software Engineering 2:3:3(6) Spring/Fall

CS760 36.760 Topics in Database System 3:0:3(6) Spring/Fall

CS770 36.770 Topics in Computer Vision 3:0:3(8) Spring/Fall

CS772 36.772 Topics in Natural Language Processing 3:0:3(6) Spring/Fall

CS774 36.774 Topics in Artificial Intelligence 3:0:3(6) Spring/Fall

CS776 36.776 Topics in Cognitive Science 3:0:3(6) Spring/Fall

CS780 36.780 Topics in Interactive Computer Graphics 2:3:3(10) Spring/Fall

CS788 36.788 Topics on Human-Computer Interaction 3:0:3(6) Spring/Fall

CS790 36.790 Technical Writing for Computer Science 2:3:3(6) Spring․Fall

Research CS960 36.960 M.S. Thesis Research Spring․Fall

CS965 36.965 Individual Study in M.S. Spring․Fall

CS966 36.966 Seminar 1:0:1 Spring․Fall

CS980 36.980 Ph.D. Dissertation Research Spring․Fall

CS986 36.986 Seminar 1:0:1 Spring․Fall

※ The "*" mark represents a course that can be substituted.

The "**" mark indicates 500-level courses are recognizable in both bachelor's and master's programs.
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4. Course Descr iption

❐ Undergraduate Program

CS202 Problem Solving

This course is about methods for problem solving and algorithm development. Through various lab work,

students learn good programming practice in design, coding, debugging, and documentation.

CS204 Discrete Mathematics

This course covers mathematical concepts that are frequently employed in computer science: sets, relations,

propositional logic, predicative logic, graphs, trees, recurrences, recursion, and fundamental notions in abstract

algebra such as groups and rings.

CS206 Data Structure

This course provides students with fundamental concepts in data structures and algorithms in a broad context of

solving problems using computers.

CS211 Digital System and Lab

This course provides students with an understanding of digital systems as building blocks of modern digital

computers. This course puts emphasis on providing students with hands-on experience on digital systems. The

course includes both lecture and laboratory work on the topics of: boolean algebra, binary system, combinatorial

logic, asynchronous sequential circuits, algorithmic state machine, asynchronous sequential circuits, VHDL, CAD

tools and FPGAs.

CS220 Programming Principles

This course's goal is to provide students with programming principles and a good feel for the elements of style

and the aesthetics of programming, which are necessary in controlling the intellectual complexity of large yet

robust software systems. The covered topics include: induction and recursion, data abstraction and representation,

values and applicative programming, objects and imperative programming, streams and demand-driven programming,

modularity and hierarchy, exceptions and advanced control, and higher-order functions and continuations.

CS230 System Programming

This course's goal is to provide students with programming techniques necessary in dealing with "systems"

development. The covered topics include low-level machine oriented programming, device-control programming, and

other various programming techniques for computer operating environment.

CS270 Intelligent robot design and programming

This course aims to provide an opportunity for sophomores to experience creative system design using Lego

mindstorm NXT kit and URBI robot software platform. In lectures, robotic CS is introduced and various examples

are demonstrated to bring out students' interests. In lab hours, students build own intelligent robot system

creatively. Students are educated to integrate hardware and software designs, and make presentations at the end of

semester.

CS300 Introduction to Algorithms

This course introduces the basic concepts of design and analysis of computer algorithms: the basic principles and

techniques of computational complexity (worst-case and average behavior, space usage, and lower bounds on the

complexity of a problem), and algorithms for fundamental problems. It also introduces the areas of

NP-completeness and parallel algorithms. (Prerequisite: CS204, CS206)

CS310 Embedded computer systems

Embedded systems are found everywhere. The goal of this course is to develop a comprehensive understanding of

the technologies behind the embedded computer systems, including hardware and software components. Students

will gain hands-on experience in designing a embedded system using CAD tools and FPGAs. (Prerequisite: CS211)

CS311 Computer Organization

This course provides students with a basic understanding of computer organization and architecture. It is
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concerned mostly with the hardware aspects of computer systems: structural organization and hardware design of

digital computer systems, underlying design principles and their impact on computer performance, and software

impact on computer. (Prerequisite: CS211)

CS320 Programming Languages

This course provides students with the necessary underlying principles in the design and implementation of

programming languages. Lectures use a variety of existing general-purpose programming languages from different

programming paradigms: imperative, functional, logical, and object-oriented programming. (Prerequisite: CS206)

CS322 Formal Languages and Automata

This course covers various types of finite automata, properties of language classes recognizable by automata,

context-free grammar, pushdown automata, the Turing machine, and computability. (Prerequisite: CS204)

CS330 Operating Systems and Lab.

In this course, students learn about basic concepts of operating systems, with an emphasis on multi-tasking, and

time-sharing. We choose one specific operating system, and study in detail its organization and functions.

Students are also required to program a simple operating system, and to develop performance improvement

techniques.

CS350 Introduction to Software Engineering

This course provides students with basic concepts in software engineering in order to develop high-quality software

economically. Key concepts are life cycle models, development techniques, automation tools, project management

skills, and software metrics.

CS360 Introduction to Database

This is an introductory-level course to database systems. Students learn about various models, such as E-R

models, relational models, and object-oriented models; query languages such as SQL, relational calculus, and QBE;

and file and indexing systems for data storage. Advanced topics, such as data inheritance, database design issues

using functional and multivalued dependencies, database security, and access rights, are also covered. (Prerequisite:

CS206)

CS362 File Structures

The techniques of storing, maintaining, and accessing large databases to disk effectively is becoming very

important. The file processing technique is a core technology that can be used for this purpose. This course

introduces basic disk I/O concepts, blocking and buffering, and covers various file structures, such as sequential

files, hash files, indexed sequential files, and multi-key files. Students are required to implement these file

structures in programming languages such as C++ and build a simple DBMS.

CS370 Symbolic Programming

Students learn LISP and PROLOG, the two most commonly used programming languages in artificial intelligence.

The basic programming concepts, grammar, and symbol manipulation are covered in the course. Using intelligent

problem solving methods, students build natural language processing systems, database programs, pattern matching

programs, learning programs, expert systems, etc.

CS402 Introduction to Logic for Computer Science

This course is about basics of logic used in computer programming. Topics covered in this course are:

propositional calculus, predicate calculus, axiomatic theories, skolemization, unification, and resolution.

CS406 Mathematics for Computer Science

The main interest for computer scientist is how to compute a solution of the given problem with limited

computation resources. This constraint leads to a unique set of mathematical tools for computer scientists. Hence I

would like to introduce a class which conveys mathematical tools and their underlying concepts suitable for

computer scientists in general.

CS408 Computer Science Project

Students learn project management and large-system programming skills that are not usually covered in any single

course. Students form teams, and execute one of project ideas suggested by a professor. The scope of the project

must cover multiple areas in computer science and be of a magnitude sufficient for a team project.
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CS410 Introduction to VLSI Design

Students learn about very large-scale VLSI chip design using nMOS technology. For basic design methodology,

students study stix diagram and layout design; advanced topics like switch and gate logic, PLA's 2-phase clocking,

design rules, floor planning, and design technique are covered.

CS420 Compiler Design

Through this course, students study basic rules and implementation considerations in implementing a programming

language. More details on grammar checks for program syntax, implementation optimization, relations between

programming languages and compilers, the role of interpreters, run-time systems, and semantically accurate

expressions are also covered.

CS422 Computation Theory

This course deals with models of computation, computable and incomputable functions, temporal and spatial

complexities, tractable and intractable functions.

CS440 Data Communication

This course covers basic principles in data communications, such as LAN, WAN, multimedia (e.g., voice and

video) transmission. It introduces students to key elements and concepts in network construction. Compared to

CS441, emphasis is placed on lower layer protocols and network topologies.

CS441 Introduction to Computer Network

The goal of this course is to provide undergraduate students with sound understanding of fundamental concepts

and problems in networking and to train them in network programming. We will cover topics in the data link,

networking, transport, and application layers.

CS442 Advanced Computer Network

This course is an advanced course of CS 441 Introduction to Computer Networks. It will cover the state of the

art of computer networking technologies. The main topics include wireless/mobile networks, network security and

overlay networks.

CS446 Mobile Applications Development

This course is intended for undergraduate students who want to understand and develop an application running on

smart phones connected with Wireless Mobile Internet. It provides a comprehensive technical guide covering

programming environment and skills to develop mobile applications running on smart phones. It also introduce a

variety of mobile applications. In lab, an application is proposed and developed by students as a team. The course

consists of lectures, exams and lab.

CS448 Introduction to Information Security

This class introduces the fundamental understanding on cryptographic primitives to apply for a secure system

including classical, symmetric and asymmetric cryptosystems with mathematical background. The students can gain

the general knowledge on modern cryptography to execute advanced research in information security.

CS451 IT Service Engineering

This course aims to teach methodologies of Information system planning and development for business process

innovation in the manufacturing, distribution, financing, medical, telecommunication and other service industries.

Aiming introducing theories and practice of IT service engineering, best practice will be taught by experts from

industry in cooperation with KAIST professors. It may be operated in conjunction with IE451(IT service

Engineering).

CS453 Formal software verification techniques

This class covers software verification techniques based on formal methods including model checking. These

automated and mathematical verification techniques can provide high reliability for complex embedded software

compared to traditional testing methods. In addition, this class utilizes various model checking tools for pragmatic

knowledge acquisition.

CS455 Software Project

In this course, students develop programs of practical value, using basic software engineering techniques and
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software tools. Students are evaluated based on the team effort put into project documentation and development

process management. Final deliverables are evaluated based on productivity and reliability.

CS457 Web-based Software Development

The main goals of this course are to gain knowledge about various Web application modeling/ development

methods and other software engineering paradigms that enable efficient development of large and complex

Web-based software, and to practice them by performing a term project. The state-of-the-art technologies, including

Internet agents, Web Services, Semantic Web, and Web 2.0 paradigms, are also covered in this course.

CS470 Introduction to Artificial Intelligence

This course introduces basic concepts and design techniques of artificial intelligence, and later deals with

knowledge representation and inference techniques. Students are to design, implement, and train knowledge-based

systems.

CS472 Human-Computer Interaction

Aiming to both introduce fundamental concepts and provide a hands-on experience of realizing a user interface,

this course has the following two parts: 1) lectures covering major chapters from an HCI textbook, and 2) lab

sessions fro prototyping skills and term projects. A few special lectures will cover recent topics in HCI, and a

series of reading assignments will cover historical milestones in HCI.

CS474 Text Mining

This course will introduce the essential techniques of text mining, understand as the process of deriving

high-quality information from unstructured text. The techniques include: the process of analyzing and structuring

the input text with natural language processing, deriving patterns with machine learning, and evaluating and

interpreting the output. The course will cover some typical text mining tasks such as text categorization, text

clustering, document summarization, and relation discovery between entities.

CS480 Introduction to Computer Graphics

The goal of this course is for students to acquire theory and hands-on experience in computer graphics. Topics

covered are: basic functions and principles of input and output devices used in computer graphics, architectures

and features of graphics systems, basic geometric models and their generation algorithms, theories and practice

behind 2D and 3D conversion. Basic ideas of hidden line and surface removal and color models are introduced.

CS482 Computer Animation

This course is designed to cover both the theory and practice of the 3D computer graphics techniques focusing on

modeling and rendering. We will also touch on animation, dynamics and simulation. Students will learn the

technical background in lecture time and practice the subjects in lab sessions under Maya environment. As a term

project, all students are expected to create a 3D CG scene and generate an animation.

CS489 Computing Ethics and Social Issues

Computers have had a significant impact on our life, more so than any other machine before. In this course, we

discuss social problems that computers have caused and ethical issues that challenge technical experts.

CS490 Research in Computer Science

Students work either alone or as a team to conduct a research project and present its results as a thesis. Students

can join an advisor's research projects, or learn practical problem solving techniques, as well as research idea

development, project management skills and technical writing.

CS492 Special Topics in Computer Science

The goal of this course is to expose undergraduate students to recent research problems and results in the selected

area of research.

CS495 Individual Study

This course is to allow a student interested in a specific topic to work with faculty and conduct research in one's

area of interest. At the beginning of a semester, a student must discuss a research topic with faculty, and submit

a study plan. Any student, no matter what grade one is in, can take this course, and get up to 4 credits.
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CS496 Seminar

Domestic and international researchers are invited to give talks on various topics and future directions in computer

science and to get involved in discussion with students.

❐ Graduate Program

CS500 Design and Analysis of Algorithms

This course introduces basic techniques for the design and analysis of computer algorithms, such as

divide-and-conquer, the greedy method, and dynamic programming. Students learn to reason algorithmically about

problems arising in computer applications, and experience the practical aspects of implementing an abstract

algorithm.

CS504 Computational Geometry

Computational geometry studies algorithms and data structures for processing and storing geometric objects. This

courses discusses algorithm design techniques such as plane sweep and geometric divide & conquer; data structures

such as point location structures, interval trees, segment trees, and BSP trees; and geometric structures such as

arrangements, triangulations, Voronoi diagrams, and Delaunay triangulations.

CS510 Computer Architecture

This goal of this course is to provide the student with an understanding of (i) the architectural aspect of the

performance issues, and (ii) investigation of the full spectrum of design alternatives and their trade-offs.

CS520 Theory of Programming Languages

This course reviews design principles and implementation techniques of various programming languages. This

course also introduces a wide spectrum of programming paradigms such as functional programming, logic

programming, and object-oriented programming.

CS522 Theory of Formal Languages and Automata

This course is intended to understand the current theories of deterministic parsing of context-free grammars. Two

basic parsing schemes, LR(k) and LL(k) parsing, are considered and the practical SLR(1) and LALR(1) techniques

are discussed. The syntactic error recovery in LR-based parsing is also discussed.

CS530 Operating System

The main focus of this course is to understand the concurrency features of modern operating systems. Concurrent

programming is dealt with in detail to simulate various parts of an OS. Other topics that are required to

understand the process-oriented OS structure are also discussed.

CS540 Network Architecture

The goal of this course is to provide students with an understanding on the following topics. (1) the concept of

layered architectures, (2) the design and implementation of communication protocols, (3) the multimedia

communication protocol, and (4) the design of high-speed protocols. The course also covers many aspects of

protocol engineering: design, implementation and test of communication protocols.

CS542 Internet Systems Technology

This course reviews the state-of-the-art of today's Internet system as well as service architectures, describes the

challenges facing them, and discusses emerging approaches. In particular, the course covers issues around Internet

traffic characterization; protocols; server architectures and performance; mobile and pervasive services and systems,

virtualization; content distribution; peer-to-peer architecture, quality of services (QoS); and architectural alternatives

for applications and services. The goal of the course is to gain understanding of the current research issues and a

vision of the next generation Internet system and service architecture.

CS546 Wireless Mobile Internet

This course is intended for graduate students who want to understand Wireless Mobile Internet. It provides a

comprehensive technical guide covering introductory concepts, fundamental techniques, recent advances and open

issues in ad hoc networks and wireless mesh networks. The course consists of lectures, exams and term project.
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CS548 Advanced Information Security

The main objective of this course is to provide students with comprehensive knowledge of information security.

The course helps students to build profound understanding of information security by teaching the fundamentals of

information security, which include, but are not limited to: cipher, access control, protocol, and software

engineering. The primary fous of the course is on the general concept of information security.

CS550 Software Engineering

This course covers fundamental concepts required in developing reliable softwares in a cost-effective manner.

CS552 Models of Software Systems

For long time, computer scientists have investigated the problem of automating software development from a specification to

its program. So far the efforts were not fully successful but much of the results can be fruitfully applied to development of

small programs and critical small portions of large programs. In this course, we study the important results of such efforts

and, for that, we learn how to model software systems with formal description techniques, how to model software systems

such that the various properties expected of the software systems are verifiable and how to verify various properties of

software systems though the models.

CS554 Designs for Software and Systems

Development of software and systems requires to understand engineering design paradigms and methods for

bridging the gap between a problem to be solved and a working system. This course teaches how to understand

problems and to design, architect, and evaluate software solutions.

CS560 Database System

This course addresses current technologies of various aspects of database systems. The main objective of this

course is to study the design and implementation issues of high performance and high functionality database

systems. Through this course, the students will have concrete concepts on database systems and will have in-depth

knowledge on most issues of advanced database researches.

CS562 Database Design

The goal of this course is to establish a consistent framework for database design. Practical database design

methodology, major principles, tools and analysis techniques for various phases of database design process are

studied.

CS570 Artificial Intelligence

The goal of this course is to give both a comprehensive introduction to core concepts of AI and hands-on

experience in symbolic language programming. This course not only provides a thorough discussion of AI's

foundational technologies including predicate calculus, search, and AI languages, but introduces processing, pattern

recognition, computer vision, and neural networks.

CS572 Intelligent Robotics

The goal of this course is to provide students with state-of-the-art technologies in intelligent robotics. Major topics

include sensing, path planning, and navigation, as well as artificial intelligence and neural networks for robotics.

CS574 Natural Language Processing I

As a typical application of symbolic AI machine translation (M.T) addresses the major issues involving

computational linguistics, rules base, and more fundamentally knowledge representation and inference. In this

regard, the goal of the course is to provide students with first-hand experience with a real AI problem. The topics

include application of M.T., basic problems in M.T., and classical approaches to the problems.

CS576 Computer Vision

The goal of this course is to provide students with theory and application of computer vision. Major topics

include digital image fundamentals, binary vision, gray-level vision, 3-D vision, motion detection and analysis, computer

vision system hardware and architecture, CAD-based vision, knowledge-based vision, neural-network-based vision.

CS578 Bionic Human-Robot Interaction

We aim to study neural signal modellings through the integration of AI, control theory, neuroscience, biomechanics

and robot design, and go over technologies of the human-robot interaction by using neural signals in the aspect of
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both software and hardware engineering. Discussion on the current and future trends and search about

interdisciplinary approaches are planned. Various application examples will be demonstrated to promote students'

understanding.

CS579 Computational Linguistics

This course focuses on universal models for languages, especially English and Korean. For computational study,

issues on knowledge representation, generalized explanation on linguistic phenomena are discussed. When these

models are applied to natural language processing, properties needed for computational models and their

implementation methodologies are studied.

CS580 Interactive Computer Graphics

This course presents the principles of three-dimensional graphics, including geometric, modeling and realistic image

synthesis. It also covers techniques for representing, manipulating, and rendering three-dimensional objects.

CS590 Semantic Web

"Semantic Web" allows machines to process and integrate Web resources intelligently. Beyond enabling quick and

accurate web search, this technology may also allow the development of intelligent internet agents and facilitate

communication between a multitude of heterogeneous web-accessible devices.

CS591 Software Ecosystem

As the importance of software in the overall industrial economy grows, and as the software industry undergoes

important transformations, this course reviews software technology and the issues that surround its dissemination

and use from a number of relevant perspectives. This includes the perpectives from the user, the creator,

manager, software supply industry, software creation industry, government.

CS600 Graph Theory

This course is intended as a first course in graph theory. It covers the basic theory and applications of trees,

networks, Euler graphs, Hamiltonian graphs, matchings, colorings, planar graphs, and network flow.

CS610 Parallel Processing

This course discusses both parallel software and parallel architectures. It starts with an overview of the basic

foundations such as hardware technology, applications and, computational models. An overview of parallel

software and their limitations is provided. Some existing parallel machines and proposed parallel architectures are

also covered.

CS612 Social network-aware ubiquitous computing

This course is intended for graduate students. This course introduces the fundamentals of social network aware

ubiquitous computing. The first half of the course focuses on the main components of ubiquitous computing and

social networking. The core concepts of social network aware ubiquitous computing will be explained by analysis

of and discussion on existing approaches. Students will be asked to participate in prototyping of a social network

aware ubiquitous computing application and/or system.

CS620 Theory of Compiler Construction

This course's goal is to expose students to some research issues in modern programming language implementation.

Topics include conventional data-flow analysis techniques, semantics-based flow analysis, type inference, type-based

program analysis, and garbage collection.

CS632 Embedded Operating Systems

The goal of this course is to provide in-depth design concepts and implementation skills required for designing

and developing embedded operating systems. Topics covered include boot loader, process management, memory

management, I/O device management, and file systems in embedded operating systems.

CS642 Distributed Processing Systems

This course provides theoretical knowledge and hands-on experience with distributed systems' design and

implementation. The course will focus on the principles underlying modern distributed systems such as networking,

naming, security, synchronization, concurrency, fault tolerance, etc. along with case studies. Emphasis will be on

evaluating and critiquing approaches and ideas.
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CS644 Ubiquitous Networking

This course serves to provide a more complete understanding of network architecture. In particular, these topics

are discussed: internet architecture, architecture components, and architectural implication of new technologies and

non-technical issues. The course is composed of lectures, invited presentations and term projects.

CS650 Advanced Software Engineering

In this course, the fundamental concepts of object-orientation are covered from requirement analysis to

implementation with various object-oriented methods including OMT, Booch method, and UML. In addition,

several advanced topics in the field of object-orientation are also covered. These advanced topics include parallel

and distributed object system, real-time issues, and so on.

CS652 Software & Systems Product Line Engineering

In contrast that traditional software engineering has been focussed on single systems, software & systems product

line (SSPL) is applicable to family of software systems and embedded systems. Students will understand the SSPL

paradigms and will learn how to realize & evaluate SSPL. The key knowledge areas in this course include

reference model, scoping, commonality, variability, domain and application engineering.

CS654 Software Process

Software process is an important leverage point from which to address software quality and productivity issues.

Students will learn theoretical foundations on software process, the methods of defining process, and how to apply

the process concepts to improve software quality and productivity.

CS655 System Modeling and Analysis

Today's information systems are getting more complex, and need for automation systems is ever increasing. In

this course we address basic modelling methods in system analysis and study static and dynamic analysis of

systems using Petri Nets.

CS656 Software Engineering Economics

The primary objectives of this course are to enable the students to understand the fundamental principles

underlying software management and economics; to analyze management situations via case studies; to analyze

software cost/schedule tradeoff issues via software cost estimation tools and microeconomic techniques; and to

apply the principles and techniques to practical situations

CS660 Information Storage and Retrieval

This course covers content analysis and indexing, file organization and record classification for information storage,

query formulation, retrieval models, search or selection process, and application systems on question-answering

systems, on-line information services, library automation, and other information systems.

CS662 Distributed Database

The goal of this course is to study the theory, algorithms and methods that underlie distributed database

management systems.

CS664 Advanced Database System

The goal of this course is to study the formal foundation of database systems. The course covers advanced topics

such as deductive databases, relational database theory, fixed point theory, stratified negation, closed-world

assumption, safety, multivalved dependency, generalized dependency and crash recovery.

CS670 Fuzzy and Intelligent System

The aim of this course is to introduce basic concepts and knowledge of the fuzzy theory and its applications.

This course also covers some important intelligent systems including the neural network model and genetic

algorithm, and the fusion of the different techniques will be discussed.

CS671 Machine Learning

This course covers machine learning, which is one of the core requirements for intelligent systems. Students will

learn theoretical concepts in machine learning such as probability/statistics and optimization, and understand the

strength and weakness behind various approaches by working on homeworks with real world data.
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CS672 Reinforcement Learning

This course covers reinforcement learning, which is one of the core research areas in machine learning and

artificial intelligence. Reinforcement learning has various applications, such as robot navigation/control, intelligent

user interfaces, and network routing. Students will be able to understand the fundamental concepts, and capture the

recent research trends.

CS674 Natural Language Processing II

The goal of this course is to provide students with current topics in natural language processing (NLP). Students

are expected to get acquainted with various leading-edge ideas and techniques in NLP.

CS676 Pattern Recognition

Through this course, students are expected to acquire general ideas of pattern recognition and its application. Three

fields (character, speech and image processing) will be studied in which pattern recognition techniques can be

successfully applied.

CS680 Advanced Computer Graphics

In this class we will discuss various advanced computer graphics, virtual reality, and interaction techniques. More

specifically, we will look into rendering, visibility culling, multi-resolution, cache-coherent methods, and data

compression techniques for rasterization, global illumination and collision detection.

CS682 Digital Storytelling

The need for a computational approach to storytelling is growing due to the digitalization of all media types -

text, image, and sound. Regardless of media types, the story forms the underlying deep structure. This course is

concerned with computational aspects of storytelling: building a computational model for storytelling, narrative

design, and applications of the computational model to the Web, games, e-books, and animation. Students are

expected to build a coherent perspective on designing, implementing, and analyzing digital media.

CS684 Human-Computer Interaction

This course discusses the basic and core concepts of HCI, namely, the way of interacting with the computerized

environment. The course begins with issues related to humans, then broadens the discussion domain to society

and culture. Based on basic studies on human, society and culture, we shall discuss the issues in designing,

analyzing and implementing various interaction architectures.

CS700 Topics in Computation Theory

Students study recent papers or books in the area of Theory of Computation.

CS710 Topics in Computational Architecture

This course covers recently developed, new computer architectures. Students study and analyze new computational

models, high-level languages, computer architectures etc.

CS712 Topics in Parallel Processing

In this course, students study parallel processing architectures, algorithms, and languages, especially their use in 5th

generation computers. The course is based on recent papers, and can be seen as a continuation of Parallel

Processing (CS610).

CS720 Topics in Programming Languages

This course covers recent research topics related to programming languages, such as theory, new paradigms,

programming language design & implementation etc.

CS730 Topics in Operating Systems

The goal of this course is to develop abilities related to role and performance of operating systems. Students

study and debate topics such as designing and implementing a new operating systems for a new environment,

utilizing an existing operating systems effectively, OS architecture, ways of evaluating OS performance, file

systems, threads, parallel operating systems, etc.

CS744 Topics in System Architecture

In this course, students learn about the structure of computer systems through individual projects and experiments

related to user interfaces and object-oriented architectures.
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CS748 Topics in Information Security

The goal of this course is to discuss with the research trends and hot issues on information security and suggest

the best security practices on new emerging IT services or systems as the security expertise.

CS750 Topics in Software Engineering

Students study advanced topics in software engineering, such as formal specification, reuse, software development

environments, theory of testing, proving program correctness, etc.

CS760 Topics in Database System

In this course, students study and discuss recent developments and topics in database systems.

CS770 Topics in Computer Vision

This course consists of lectures about major topics related to computer vision, seminars, and projects. Recent major

topics are motion detection and analysis, parallel computer vision systems, CAD-based 3-D vision, knowledge-based

vision, neural network-based vision, etc.

CS772 Topics in Natural Language Processing

This course covers the theory of natural language processing and recent developments in practice. Students study

the theory of language, parsing, situational semantics, belief models etc. They practice by designing and developing

utilities and systems.

CS774 Topics in Artificial Intelligence

The goal of this course is to provide students with recent theory of AI and its application. It covers information

representation. heuristic search, logic and logic language, robot planning, AI languages, expert system, distributed

AI system, uncertainty problem and so on.

CS776 Topics in Cognitive Science

This course defines humans' cognitive ability, and then studies a variety of methodologies by which cognitive

psychology, artificial intelligence, computer science, linguistics, and philosophy apply this ability to machines.

This course focuses on 'neural networks' as a computational model of the brain and as a method for approaching

fields that computers cannot solve efficiently, such as pattern recognition, voice recognition and natural language

processing.

CS780 Topics in Interactive Computer Graphics

This course covers advanced topics of computer graphics such as modeling geometric objects, rendering and

processing three-dimensional objects, and manipulating motion. The course surveys and analyzes recent results,

and discusses the research focus for the future.

CS788 Topics on Human-Computer Interaction

This course focuses on technical problems in the interaction between humans and computers. Human-Computer

interaction (HCI) is related to somatology, sociology, psychology as well as software and hardware. Through this

course, students survey and analyze recent research tendencies, and discuss the future developments.

CS790 Technical Writing for Computer Science

The ability to communicate about technical matters is critical for IT professionals. The purpose of this course is to

develop the student's technical communication skills, primarily in writing, but also in oral communication. Students

practice the skills necessary for writing technical papers. Through active discussions and reviews, students work on

their ability to convey technical ideas in a concise and well-organized manner.

CS960 M.S. Thesis Research

A student selects an M.S. thesis topic with an advisor, and carries on independent research. The student is

required to submit an M.S. thesis as an end product.

CS965 Individual Study in M.S.

Students are given an individual project in which they can bring the material learnt in other courses into practice.

They experience the experimental side of problems, and improve their experimental and analytic abilities. Before

registering for this course, students must discuss their project with the responsible professor.
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CS966 Seminar (M.S.)

Domestic and international researchers are invited to give talks on various topics and future directions in computer

science and to get involved in discussion with students.

CS980 Ph.D. Dissertation Research

A student selects a Ph.D. thesis topic approved by an advisor, and carries on independent research. The student is

required to submit a Ph.D. thesis as an end product.

CS986 Seminar (Ph.D.)

Domestic and international researchers are invited to give talks on various topics and future directions in computer

science and to get involved in discussion with students.
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Department of Information and Communications
Engineering

URL : http://ice.kaist.ac.kr/

Office : 82-42-350-6103

1. Introduction

The ultimate goal of the department of Information and Communications Engineering is to produce global

technical leaders who are equipped with superior management capabilities as well as comprehensive technological

skills in the field of IT. To achieve this goal, the department of Information and Communications Engineering

focuses on developing students' global leadership in the IT industry, government, and academia. An emphasis is

also placed on nurturing students' capability to not only solve practical problems and develop technologies required

by the real-world, but also perform research and develop global leading technologies.

r Undergraduate

The department has two different programs, CSE(Computer Science Engineering) and ECE(Electrical and

Computer Engineering). The curriculum allows students in CSE or ECE to take common required major courses.

which leads the students advance into various IT major fields in graduate level. In addition, its interdisciplinary

curriculum allows students to acquire knowledge in both in technology and management (The students are required

to take IT-Business courses.)

CSE/ECE offers Programming FundamentalsⅠ(JAVA), Programming FundamentalsⅡ(C, C++), Data Structure,

Software Studio, Computer Architecture, Signal and System, Circuit Theory, Digital Logic Design+Lab,

Programming Languages and Lab, Algorithm Design & Analysis, Operating Systems, Electromagnetics, Introduction

to Telecommunication System, Electronic Circuit+Lab, Digital Filtering, ISUP A, ISUP B, UP, and Internship.

r Graduate

The department -- the graduate programs were established in March 1998 with 119 students -- produced 794

master's and 85 doctorates in 2008 and offers CSE (Computer Science Engineering), ECE(Electrical and Computer

Engineering). DM(Digital Media),MSE/MSIT-SE (Software Engineering) programs. Internship research programs are

also offered to the studenst.

Students are free to take courses offered in 14 different tracks including Internet, Optical Communication,

Information Security, Wireless Communication, Bio System, which allows the students to acquire detailed

knowledge in various IT fields.

- Ubiquitous Computing and Embedded System Track

Ubiquitous Computing, the third wave in computing, is a next generation paradigm in which many invisible

computers are integrated into background of our lives. Enabling such an environment requires great

technological advances in intelligent computing devices, sensors that can detect environmental changes,

interface technologies between human and computers, and communication technologies between devices. We

offer basic courses such as wireless and wired communications, distributed systems, next generation Internet,

real-time systems, human-computer interface, and device technologies.

- Information Security Track

As information-oriented society is highly developed, information security technology is getting greater

importance. Especially new applications of information security technology are emerging rapidly and this
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requires prompt development of related technology. The major research areas of Information Security Track are

as follows: cryptographic algorithms including secret key cryptosystem, public key cryptosystem, digital

signature, random number generation, hash functions, provably secure cryptosystems and cryptanalysis; network

security issues including ubiquitous security, mobile/satellite security, firewall, virus and worm; system security

including e-cash, e-commerce security, electronic vote, database security, and operating system security, etc.

- Innovative Interaction Track

Innovative Interaction Track endeavors to induce much more intuitive, natural and effective interaction among

human, computer and information by expanding the current interaction paradigm between human and computer,

in order to utilize undiscovered dimensions of media and communicative means. The track offers opportunities

for in-depth researches including Computer Graphics, HCI, Robotics, Bioinformatics, Machine Learning,

Computer Vision and Information Visualization to achieve this goal.

- Software Engineering Track

The role of software is increasingly important as tools for improving industry productivity and service quality

and helping us concentrate on more creative activities. Thus the ability to produce software more effectively,

i.e. software engineering ability, is a major factor for competitiveness of a country. Software engineering track

at offers, as graduate-level programs, PhD in Software Engineering, Master of Software Engineering, Master of

Science in Information Technology-Software Engineering and Master of Science in Software Engineering. By

jointly running MSE and MSIT-SE with CMU, offers world-class software engineering curriculum.

- Digital Intelligence Track

As humans accumulate various types of data, such as web data, science &technology data, and sensor data,

through IT infrastructures, it becomes more and more important to process them in such a way that computer

agents, as well as humans, can exchange and utilize them for a variety of tasks. The Digital Intelligence

Track carries out research on extraction and management of knowledge from various types of data including

multimedia; systems that require high level of intelligence such as perception and cognition; and intelligent

interactions between humans and computers. In short, we explore the area where contents, intelligent

computational models, and humans merge. More or less traditional disciples covered by this track include:

natural language processing, data/text mining, artificial intelligence, Web engineering, multimedia analysis, and

HCI. We seek advances in fusion technology as well in the respective areas. Research results play a key role

in the development of applications for USN, Telematics, Intelligent Robots, Bioinformatics, DMB, and Home

Network areas.

- Computer System and Theory Track

For the past 30 years, remarkable progress has been made in computer science and technology. The progress

of computer science and technology played a decisive role in reforming our society into IT-based society. This

trend will continue for the time being, and computer science and technology will remain as a core technology

in supporting IT-based society. Computer system and theory track teaches and conducts researches in

fundamental areas of computer science and techniques. Next generation PC, Linux operating system, power

saving compiling techniques, future programming languages, network theory, algorithm, and computational

theory are the major areas of this track. In this track, numerous research projects had been conducted in

various areas, and this will continue. Open source based application development, Web services, and E-health

are the areas of current projects. We envision students in this track being able to readily create invaluable,

necessary techniques and theories in this era of drastic changes, and becoming pioneering engineers in the

long run.
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- Biosystems Track

The primary goals of Biosystems track are to advance biotechnology through converging advanced electronics

and information technology to various research subjects in biology and medicine and produce advanced experts

who will lead the creation of novel knowledge through multidisciplinary research. In this track, we research

bio-sensors, imaging, and electronics technology that detect and analyze biosignals responsive to the interaction

of DNA, biomolecules, or model organisms and physical or biochemical matters. Furthermore, we pursue the

understanding of biological functions and mechanisms through informatics analysis of massive amount of

archived biological data and establish theories that can predict unknown biological phenomena. Eventually, we

focus on the research fields that bring the advance of health care technology based on the biological

knowledge.

- Fundamental Science and Converging Technology Track

Innovative convergence in every part of science and technology has become the key strategy to take the

global leadership in 21st century. The “Fundamental Science and Converging Technology Track” aims at

creating breakthrough technologies to lead the next generation through education and research on frontier

sciences and emerging fusion technologies. For this goal, we bring together faculties from various disciplines

such as mathematical, physical, biological, computational, cognitive and social sciences, and build a unique

collaborative environment where knowledge and technology can be exchanged and merged freely toward

creating new breakthrough ideas. The educational goal of the track is to teach students how to think, research,

and work in a creative way within and beyond fundamental sciences and converging technologies: students

will take courses and have research opportunities in advanced core subjects in basic sciences and the

state-of-art fusion technologies.

- Internet Track

Internet Track aims to study and research information and telecommunications network technology that is the

key stone for the 21st century knowledge driven society buildup. Internet Track leads the optical Internet

network research for the next generation telecommunication networks. Our research emphasizes network

architecture, Internet traffic management, and optical IP routing protocol. Our track scope extends network

architecture, internetworking, traffic control, signaling and routing technology for backbone, metro and access

networks such as IP network, Optical network, and mobile network. Our group is performing a lot of projects

funded by MIC, ETRI, KT, Samsung, LG, etc. and more focusing on global cooperation with foreign research

institute, university or company.

- Optical Communication Track

Optical Communications is one of key technologies in broadband telecommunication networks and it is

expected to make ultra-broadband multimedia era to come true. We aim at creating innovation in the field of

optical communication Industry carrying out R&D topics such as optical Internet, terabit optical transmission

technology, optical CDMA, optical interconnection and optical access technology through the joint R&D

activities with Industries. We offer basic courses such as Modern Optics, Optical Communications and Optical

Electronics. Optical Network, Optical Internet Protocol, Quantum Electronics and Nonlinear Fiber Optics are

offered as main courses. Special topics such as Optical Communication System, Optical Switching, Optical

Interconnection and Optical Internet are also offered.

- Multimedia Communications and Processing Track

Research areas of our track are mainly focused on high-quality, intelligent, and realistic multimedia information

processing and communication including speech, audio, image, video and multimedia processing and related

multimedia technologies. Furthermore, our track covers natural/synthetic audio-visual information (AVI) analysis,
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coding, enhancement, recognition, and synthesis and their related multimedia systems including next generation

TV, Internet multimedia system and multimedia communication system. For advanced multimedia services,

other areas such as 3-D AVI processing, multimedia contents indexing, and realistic communication are also

our research topics. Projects currently being executed are SmarTV, Digital Broadcasting, MPEG-2/4/7/21,

Contents-based Indexing, Ubiquitous Watermarking, Voice Color Change, Speech/Speaker Recognition,

Multimodal Interface, etc.

- Wireless Communication Track

Mobile communication systems developed mostly for "anytime, anyplace" voice service have been facing a

new challenge with additional theme for "any contents" data traffic service. With the scarce radio resource,

frequency, there should be innovative ideas on efficient use of radio channels and resources. Research areas

include, but not limited to:

▪ Modulation and coding for next generation wireless communication including multi-band OFDM, MIMO

signal processing, and SDR,

▪ Wireless Ad Hoc network, wireless sensor network, and WPAN/WLAN,

▪ Radio systems engineering: radio resource management for efficient use of resources, optimal operation of

wireless communication systems, cell planning, and network optimization.

- Radio and Bio Electronics Track

The Radio and BioElectronics(RBE) Track pursues several research objectives, covering a wide range of

wireless transceiver, RF/Microwave circuits, microwave and millimeter wave applications including MMIC,

antenna, mw/mm-wave system, and bioelectronics. In addition, based on the accumulated knowledge and skills

achieved through the research work on electronics-to-electronics wireless technologies and microelectronics, the

RBE Track pursues also research on new-conceptual human-to-electronics wireless connection technologies. The

professors, currently participating in this track, are experts with hands-on experiences and in-depth knowledges

in their respective professional area of RF/Analogue IC, high-speed optical communication IC, microwave

MMIC, nano microelectronics, smart antenna, phase array antenna, tunable intelligent filters, and 3-D

integration of RF/Microwave microsystems. Through a close mutual collaboration, the members of RBE Track

are more efficiently and comprehensively pursuing their researches in the area of RF IC, microwave,

millimeter-wave, and bioelectronics.

- System on Chip Track

SoC track focuses on the education of not only advanced wireless multimedia communication systems and

algorithms, but also their SoC implementation methodology. Core wireless multimedia systems include wireless

communication systems such as 3G/4G CDMA, WLAN, Bluetooth, MIMO OFDM, and multimedia system

such as MPEG-4 &7, AMR audio codec. We offer SoC track courses such as Introduction to SoC, Digital

Radio, Wireless Communication SoC Lab, Digital Radio SoC Lab, Wireless Communication Layer 2 and 3,

VLSI Design, RF Transceiver, SoC Architecture, SoC Design Methodology, Embedded SW Programming,

Analog IC, System Programming, DSP, Video Signal Processing, Communication System Design, Video

System Design, IP Development and System Integration, Analog/Mixed Signal Design, High Performance

Memory Architecture and Design, RF IC Design, Full Custom Design.
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2. Course Requirements

❑ Undergraduate

◦ Graduation Credits

▪ Students who entered in 2006 or after : at least 134 credits and 1AU

- GPA of all completed subjects must be 2.0/4.3 or better

※ Students who entered in before 2006 : at least 144 credits.

◦ General Course Requirements : at least 24 credits and 1AU(Students who entered in 2006 or after. Students

who entered in before 2006 : Refer to completion requirements by student numbers)

▪ Mandatory General Courses : 12credits and 1AU

① English(8credits)

- Listening and Pronunciation Ⅳ(1credits), Conversation Ⅳ(1credits), Reading Ⅳ(1credits), Writing Ⅳ

(1credits), Listening and PronunciationⅤ(1credits), Conversation and PresentationⅤ(1credits), Reading

Ⅴ(1credits), WritingⅤ(1credits)

- Credit recognition standard is to absolve the duty of taking class through authorized test

(TEPS/TOEFL/IELTS) and give the score as "S"

Classification
Exemption list of English course

English Score Remark
Course Name (Course No.) Credit

Advanced

Reading
(COM407)

1
TOEFL iBT Reading 25

TOEIC RC 450

Writing
(COM408)

1
TOEFL (PBT/CBT) 6.0

LOEP 6/6 or 8/8
TOEFL iBT Writing 25

Listening
(COM405)

1
TOEFL iBT Listening 25

TOEIC LC 450

Conversation/Presentation
(COM406)

1
Phone Pass-Overall 70

TOEFL iBT Speaking 25

High
Intermediate

Reading
(COM403)

1
TOEFL iBT Reading 22

TOEIC RC 400

Writing
(COM404)

1
TOEFL (PBT/CBT) 5.0

LOEP 5/6 or 7/8
TOEFL iBT Writing 22

Listening
(COM401)

1
TOEFL iBT Listening 22

TOEIC LC 400

Conversation
(COM402)

1
Phone Pass-Overall 60/

TOEFL iBT Speaking 22

② The Art of Technical Writing(1credits)

※ For foreign student, substitution is possible when Korean Language I is 3.0/4.3 or more

③ Colloquium(1credits)

※ For foreign student, substitution is possible when Korean Language Ⅱ is 3.0/4.3 or more

④ University Hour : 0credits

- University hour is held to provide students not only with sufficient major related knowledge but also

with wholesome general education. It is required but with non-credit, and students must attend 80%

or more during the two semester period.

※ For foreign student, can be substituted by Korean Culture and History

⑤ Physical Education(2credits)
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⑥ Ethics and Safety II(1AU)

- Sub Courses: Research Ethics /Lab Safety /Sexual Education /Leadership

- Exam Period: Beginning of each semester ~ the end of Final Exam period (No limit to the number

of exams students can take during the exam period)

- Exam procedure  

KAIST

Portal
→ Login →

Listen to the

lecture
→ Take the exam →

Confirm the

exam score
→

Print out

the result

- Grade : “S” will be given as the passing grade.

Students must receive 60 (2010:70, After 2011:80) or above to pass each of these courses-- Research

Ethics /Lab Safety /Sexual Education /Leadership.( “S “ grade will be given). Grades will be

recorded automatically on students’ transcript at the end of each semester.

- All students must pass the above courses in order to graduate (to receive their degree).

▪ Elective Basic Course: 12 credits

◦ Interdisciplinary Course Requirements : at least 12 credits.

- If students completed business related courses at KAIST (including business related courses (recognized at

KAIST) taken at other universities), credits for the courses will be awarded as interdisciplinary course

credits; however, credits will not be granted for courses which are similar to or the same as the courses

previously taken.

◦ Common courses Requirements: at least 33 credits.(Students who entered in 2006 or after. Students who

entered in before 2006 : Refer to completion requirements by student numbers)

▪ Mandatory Basic Courses: at least 30 credits.

▪ Elective Common Course : at least 3 credits.

◦ Major Course Requirements : at least 65 credits.

▪ Mandatory Major Courses : ECE - 47 credits, CSE - 44 credits.

- CSE : Programming FundamentalsⅠ(JAVA), Programming Fundamentals Ⅱ(C, C++), Data Structures,

Software Studio, Computer Architecture, Signal and System, Circuit Theory, Digital Logic Design+Lab,

Programming Languages and Lab, Algorithm Design & Analysis, Operating Systems, ISUP A, ISUP B,

UP, Internship

- ECE : Programming FundamentalsⅠ(JAVA), Programming Fundamentals Ⅱ(C, C++), Data Structures,

Software Studio, Computer Architecture, Signal and System, Circuit Theory, Digital Logic Design+Lab,

Electromagnetics, Introduction to Telecommunication System, Electrornic Circuit (I)+Lab, Digital Filtering,

ISUP A, ISUP B, UP, Internship

▪ Elective Major Courses : ECE - 18 credits, CSE - 21 credits

※ For those who entered after 2006, maximum of 9 credits will be accepted as elective credits offered by

other (CSE/ECE) majors in Engineering School.

※ Major elective courses taken as a exchange students in other domestic universities or as an international

exchange student will be transferred as main major elective credits.

◦ Research credit : at least 8 credits

▪ Take 8 credits form one of these courses : ISUP A(2), ISUP B(2), UP(4), and Internship

Ex.) ISUP A(2), ISUP B(2), UP(4), Internship or ISUP A(2), ISUP B(2) or UP(4)

※ Before 2005 : Take 12 credits form these courses :SUP A(3), ISUP B(3), UP(6), Internship
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◦ English Language Requirements for Graduation(☞ Students who entered in and after 2005)

▪ IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

▪ IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & more than 3.0 of English subject G.P.A.

◦ Requirements for Minor and Double major

▪ Requirements for a minor in ICE

- Minor major will be honored if a students completes 21 credits or more in Minor major courses

classified by each department with GPA of 2.0 or above.

※ The same courses will be honored as Majors as well as Minor majors (up to 9 credits).

※ Foe students graduating with 144 credits, up to 9 credits will be honored as Elective majors.

▪ Requirements for a double major

- Double major will be honored if a student completes 42 credits or more in Double major subjects

classified by each department with GPA of 2.0 or above.

※ The same subjects will be granted as Majors as well as Double majors subjects (up to 9 credits).

◦ Miscellaneous

▪ Refer to each completion requirements, since the completion requirements of general and common courses

are different according to entering year.

- Enterer of each year can choose conditions for graduation. If one entered before 2005 and graduating

with enterers after 2006, one can choose either the course of entering or 2006 course.

ex) Enterer of 2003 year can choose among the conditions of 2003, 2004, 2005, 2006

- When the enterer of each year choose the graduation condition of after the year of his enter year,

completed credit for general course can be applied by the course requirement credit of the entering

time.

▪ If enterer of before 2003 year take 'Engineering Mathematics I Ⅱ', it can be recognized as mandatory

basic or elective major.

▪ Course related facts are based on entering year except for specially appointed things. If the course was

ended or changed, one must take substitute course.

▪ If there's extra case other than manual or guideline concerning course completion, follow the policy of the

department first. In case of objection or mediation, it can be decided through deliberation of related

committee.

▪ If there's change on school register due to change of major, completed classification can be recognized the

same on different course number but same title subject.

ex) In case a student of Informations and Communications Engineering change his major to IT Business

department, ICE0103 Probability and Statistics (Mandatory common) can be recognized as taking BAT

103 Probability and Statistics (Mandatory common)

* Note

Student must check every requirement for graduation (course completion requirements, etc.) on his own head.
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General Course - Completion Requirements by student number &

Substitute Course

1. Completion requirements by student numbers

Student No. Requirements

2004 ~

◦ Mandatory Basic Course: 12 credits and 1AU

- Listening and Pronunciation Ⅳ(1), Conversation Ⅳ(1), Reading Ⅳ(1), Writing Ⅳ(1),

Listening and PronunciationⅤ(1), Conversation and PresentationⅤ(1), Reading Ⅴ(1),

WritingⅤ(1)

- The Art of Technical Writing(1)

- Colloquium(1)

- University Hour(0)

- Physical Education(2)

- Ethics and Safety II (1AU)

◦ Elective Basic Course: 12 credits

2003

◦ Mandatory Basic Course: 16 credits and 1AU

- UCR Language Program(10)

- Philosophy of Science(2)

- Colloquium(1)

- The Art of Technical Writing(1)

- University Hour(0)

- Physical Education(2)

- Ethics and Safety II (1AU)

◦ Elective Basic Course: 8 credits

2002

◦ Mandatory Basic Course: 14 credits and 1AU

- UCR Language Program(10)

- Leadership(2)

- University Hour(0)

- Physical Education(2)

- Ethics and Safety II (1AU)

◦ Elective Basic Course: 10 credits

 

2. Completion of substitute subject

Substitute subject for closed or changed subject

◦ COM0110 Philosophy of Science → COM0164 Science and Technology, COM0133 Western Philosophy

◦ The Art of Technical Writing in Korean → 1 course of The Art of Technical Writing, Philosophy of

Science, Oriental Philosophy, Korean History, Modern World History, Introduction to Sociology, Introduction

to Psychology, Introduction to Communications

◦ Art Ⅰ(Understanding Music) → Understanding Music

◦ Art Ⅱ(Understanding Arts) → Understanding Arts

◦ Physical Education Ⅰ → Physical Education Ⅰ(Golf)

◦ Physical Education Ⅱ → Physical Education Ⅱ(Swimming)

◦ Physical Education Ⅳ → Physical Education Ⅲ(Skiing)

◦ Practical Sino-Korean(COM0109) → Practical Sino-Korean(COM0140)

◦ Practical Sino-Korean(COM0140) → Classics of The East and West(COM0163)
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◦ Logic → Philosophy of Science, Oriental Philosophy, Western Philosophy, Modern World History,

Introduction to Sociology, Introduction to Psychology, Introduction to Communications

◦ IT Leadership → Philosophy of Science, Oriental Philosophy, Korean History, Modern World History,

Introduction to Sociology, Introduction to Psychology, Intoduction to Communications

◦ Understanding Philosophy → more than 1 credit of Philosophy of Science, Oriental Philosophy, Western

Philosophy and other liberal course

◦ UCR Language Program 10 Credits → Current English subject 8 Credits

Student entered in 2002 Student entered since 2004

Semester Course no. Percentage by skills Re-taking course

Spring, Fall

(4 credit each)
COM100

DOPS(50%) ‘Conversation’, ‘Listening/Pronunciation’

RWTP(50%) ‘Reading’, ‘Writing’

Summer

(2 credit)
COM100

DOPS(50%) choose one from ‘Conversation’ or ‘Listening/Pronunciation’

RWTP(50%) choose one from ‘Reading’ or ‘Writing’

Student entered in 2003 Student entered since 2004

Semester Course no. Percentage by skills Re-taking course

Spring, Fall

(4 credit each)
COM100

DOPS(40%) ‘Conversation’, ‘Listening/Pronunciation’

RWTP(40%) ‘Reading’, ‘Writing’

LAB(20%) ‘Listening/Pronunciation’

Summer

(2 credit)
COM100

DOPS(40%) choose one from‘Conversation’ or ‘Listening/Pronunciation’

RWTP(40%) choose one from ‘Reading’ or ‘Writing’

LAB(20%) ‘Listening/Pronunciation’

- DOPS=Discussion and Oral Presentation Skills

- RWTP=Reading and Writing for Technical Purposes
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Common Course - Completion Requirements by student number &

Substitute Course

1. Completion requirements by student numbers

Student No. Requirements

2006~

◦ Mandatory Common : Must complete total 30 credits

<Mathematics Fundamentals>

ICE100 CalculusⅠ(3), ICE114 CalculusⅡ(3), ICE101 Discrete Math(3), ICE108 Ordinary

Differential Equations(3), ICE102 Linear Algebra(3), ICE103 Probability & Statistics(3)

<Science Fundamentals>

ICE115 Physics I(3), ICE116 Physics II(3), ICE111 Chemistry(3), ICE112 Life Science(3)

◦ Elective Common : Take 3 credits of Common Electives

ICE109 Applied Analysis(Former Engineering Mathematics II)(3), ICC201 Abstract Algebra(Former

Discrete Mathematics II) (3)

2004 ~2005

◦ Mandatory Common : Must complete total 30 credits

ICE100 Calculus(3), ICE102 Numerical Linear Algebra(3), ICE103 Probability and Statistics(3),

ICE115 Physics(3), ICE113 Discrete Mathematics(3), ICE120 Introduction to Computer Science(3),

ICE124 Programming Fundamentals I-JAVA(3), ICE125 Programming Fundamentals II-C,C++(3),

ICE130 Introduction to Electrical Engineering(3), ICE108 Engineering Mathematics I(3)

◦ Elective Common : Take 6 credits of Common Electives

ICE109 Engineering Mathematics II(3), ICE111 Chemistry(3), ICE112 Life Science(3), ICE116

Physics II(3)

2002~2003

◦ Mandatory Common : Must complete total 27 credits

ICE100 Calculus(3), ICE102 Numerical Linear Algebra(3), ICE103 Probability and Statistics(3),

ICE110 Physics(3), ICE101 Discrete Mathematics(3), ICE120 Introduction to Computer Science(3),

ICE123 Programming Fundamentals I I-JAVA(3), ICE121 Programming Fundamentals I-C(3),

ICE130 Introduction to Electrical Engineering(3)

◦ Elective Common : Take 3 credits of Common Electives

ICE111 Chemistry(3), ICE112 Life Science(3)

2. Substitute course

◦ ICE100 University Mathematics →  ICE100 Calculus

◦ ICE108 Engineering Mathematics I → ICE107 Differential Equation

◦ ICE201 Discrete Mathematics → ICE101 Discrete Mathematics

◦ ICE101 Discrete Mathematics → ICE113 Discrete MathematicsⅠ

◦ ICE106 Programming Languages(JAVA) → ICE123 Programming FundamentalsⅡ

◦ ICE123 Programming FundamentalsⅡ → ICE124 Programming FundamentalsⅠ(JAVA)

◦ ICE105 Programming Languages(C언어) → ICE121 Programming FundamentalsⅠ

◦ ICE121 Programming FundamentalsⅠ → ICE125 Programming FundamentalsⅡ(C,C++)

◦ ICE206 Introduction to Telecommunications → ICE130 Introduction to Electrical Engineering

◦ ICE130 Introduction to Electrical Engineering → ICE114 CalculusⅡ

◦ ICE208 Advanced Mathematics → ICE109 Engineering MathematicsⅡ

◦ ICE109 Engineering MathematicsⅡ → ICE109 Applied Analysis

◦ ICE205 Life Science → ICE112 Life Science
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Major Course - Completion Requirements by student number &

Substitute Course

1. Completion requirements by student numbers

Student No. Requirements

2006~

◦ Mandatory Major : CSE 44credits, ECE 47credits

- CSE&ECE Common Mandatory Major : 26credits
ICE124 Programming Fundamentals I(3), ICE125 Programming Fundamentals II(3), ICC220 Data
Structure(3), ICE262 Computer Architecture(3), ICE211 Signal & Systems (3), ICE241 Circuit

Theory(3), ICC202 Software Studio(4), ICE243 Digital Logic Design & Lab(4)
- Research 8credits : ISUP A(2), ISUP B(2), UP(4), Internship
- CSE Mandatory Major : ICC341 Programming Languages and Lab(4), ICE253 Algorithms(3),

ICC225 Operating System(3)
- ECE Mandatory Major : ICE244 Electromagnetics(3), ICE231 Introduction to Communication

Systems(3), ICE343 Electronic Circuits&Lab(4), ICE310 Digital

Filtering(3)
◦ Elective Major: CSE 21credits, ECE 18credits

※ Maximum of 9 credits will be accepted as elective credits in other majors(CSE/ECE) in the

Department of Information and Communications.
◦ Interdisciplinary : 12credits
◦ Research credit : 8credits

- ISUP A(2), ISUP B(2), UP(4), Internship

2004 ~2005

◦ Mandatory Major : 15credits
- CSE : ICC200 Data Structure(3), ICC210 Algorithm Design & Analysis(3), ICC220 Computer

Architecture(3), ICC225 Operating Systems(3), ICC341 Programming Languages(3)

- ECE : ICE211 Signal and System(3), ICE231 Introduction to Telecommunication System(3),
ICE241 Circuit Theory(3), ICE244 Electromagnetics(3), ICE243 Digital Logic
Design+Lab(4)

◦ Elective Majors : A total of 45 credits or more including minimum of 27 credits of subjects in
the same field ash Mandatory Majors (Note: at least 15 credits in 300 unit or above should be

taken excluding research credits or Interdisciplinary credits)

※ Excess Credits earned as a result of completing all of the Mandatory Major courses will be

accepted as major elective credits.
◦ Interdisciplinary : 12credits
◦ Research credist : 12credits

- ISUP A(3), ISUP B(3), UP(6), Internship

2002~2003

◦ Mandatory Major : 15credits
- CSE : ICC200 Data Structure(3), ICC210 Algorithm Design & Analysis(3), ICC220 Computer

Architecture(3), ICC225 Operating Systems(3), ICC341 Programming Languages(3)

- ECE : ICE211 Signal and System(3), ICE231 Introduction to Telecommunication System(3),
ICE241 Circuit Theory(3), ICE244 Electromagnetics(3), ICE243 Digital Logic Design+Lab(4)

◦ Elective Major : A total of 51 credits or more including minimum of 27 credits of subjects in
the same field ash Mandatory Majors (Note: at least 15 credits in 300 unit or above should be
taken excluding research credits or Interdisciplinary credits)

◦ Interdisciplinary : 12credits
◦ Research credit : 12credits
- ISUP A(3), ISUP B(3), UP(6), Internship

2. Substitute course

ICE254 Data Structure → ICC200 Data Structure

ICC290 Software Development → ICC291 Software DevelopmentI

ICC291 Software DevelopmentI → ICC293 Introduction to Software Engineering

ICE311 Introduction to Multimedia → ICE312 Introduction to Multimedia+Lab
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❑ Course Requirements for Master's Degree and Doctor 's Degree in the Depar tment of Information and

Communications.

1. Master 's Program

A. Graduation Credits : at least 46 credits and 1AU

B. Mandatory Common : 1credits(COM505,COM506 Thesis Writing Skills)

C. Major Course Requirements : at least 18 credits.

D. Interdisciplinary :at least 6 credits.

- Must complete IT Business course

- If students completed business related courses at KAIST (including business related courses (recognized at

KAIST) taken at other universities), credits for the courses will be awarded as interdisciplinary course

credits; however, credits will not be granted for courses which are similar to or the same as the courses

previously taken.

E. Research : at least 21 credits.

- Internship 6 credits, Thesis research credit 15 credits

- Among Thesis research credit, up to 9 credits can be substituted in major course.

F. English Language Requirements for Graduation(☞ Students who entered in and after 2006)

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & if he/she published one more paper at international conference than basically

required by each major department.

G. Ethics and Safety I (1AU)

- Sub Courses: Research Ethics /Lab Safety /Sexual Education /Leadership

- Exam Period: Beginning of each semester ~ the end of Final Exam period (No limit to the number of

exams students can take during the exam period)

- Exam procedure  

KAIST Portal → Login →
Listen to the

lecture
→ Take the exam →

Confirm the

exam score
→

Print out

the result

- Grade : “S” will be given as the passing grade.

Students must receive 60 (2010:70, After 2011:80) or above to pass each of these courses-- Research

Ethics /Lab Safety /Sexual Education /Leadership.( “S “ grade will be given). Grades will be recorded

automatically on students’ transcript at the end of each semester.

- Students must complete and pass the courses by the end of the first semester of their enrollment.(Current

graduate students must pass by the end of 2009 Spring Semester.)

2. Doctoral Program

A. Graduation Credits : at least 70 credits and 1AU

B. Mandatory Common : 1credit(COM505,COM506 Thesis Writing Skills)

C. Major Course Requirements : at least 30 credits.

D. Interdisciplinary : at least 9 credits.

- Must complete IT Business course

- If students completed business related courses at KAIST (including business related courses (recognized at

KAIST) taken at other universities), credits for the courses will be awarded as interdisciplinary course

credits; however, credits will not be granted for courses which are similar to or the same as the courses

previously taken.
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E. Research : at least 30 credits.

- Internship 6credits, Thesis research credit 24credits

- Among Thesis research credit, up to 12 credits can be substituted in major course.

F. English Language Requirements for Graduation(☞ Students who entered in and after 2006)

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & if he/she published one more paper in a SCI/SSCI-rank journal than basically

required by each major department

G. Ethics and Safety I (1AU)

- Sub Courses: Research Ethics /Lab Safety /Sexual Education /Leadership

- Exam Period: Beginning of each semester ~ the end of Final Exam period (No limit to the number of

exams students can take during the exam period)

- Exam procedure

KAIST
Portal

→ Login →
Listen to the
lecture

→ Take the exam →
Confirm the
exam score

→
Print out
the result

- Grade : “S” will be given as the passing grade.

Students must receive 60 (2010:70, After 2011:80) or above to pass each of these courses-- Research

Ethics /Lab Safety /Sexual Education /Leadership.( “S “ grade will be given). Grades will be recorded

automatically on students’ transcript at the end of each semester.

- Students must complete and pass the courses by the end of the first semester of their enrollment.(Current

graduate students must pass by the end of 2009 Spring Semester.)

3. Progress ar rangement

- This shall be effective from the student who entered Fall semester, 2006

- English Thesis Writing shall be effective from the student entered 2005 year

- In case of student entered before 2006, he/she can choose graduation requirements of after 2006.

4. Requirement for student who entered before 2006

Program Requirements

Master's
Program

A. Graduation Credits : at least 45 credits and 1AU
B. Major Course : at least 24 credits.
C. Interdisciplinary Course : at least 9 credits.
D. Research Course : at least 12 credits.

- Internship 6 credits, Thesis research credit 6 credits
E. English Language
◦ One of the following should be satisfied

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least
695 or IELTS score : at least 6.0

F. Ethics and Safety I (1AU)

Doctoral
Program

A. Graduation Credits : at least 69 credits and 1AU
B. Major Course : at least 42 credits.
C. Interdisciplinary Course : at least 9 credits.
D. Research Course : at least 18 credits.

- Internship 6 credits, Thesis research credit 12 credits
E. English Language

◦ One of the following should be satisfied
- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least

743 or IELTS score : at least 6.5
- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least

695 or IELTS score : at least 6.0 & if he/she published one more paper in a
SCI/SSCI-rank journal than basically required by each major department

F. Ethics and Safety I (1AU)
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3. Curr iculum

❑ Undergraduate(General Course)

Classification Subject No. Code Subject Name L:E:C Semester Remark

Mandatory English
Courses

COM401 28.301 Listening Ⅳ 3:0:1 Spring

COM402 28.302 Conversation Ⅳ 3:0:1 Spring

COM403 28.303 Reading Ⅳ 3:0:1 Spring

COM404 28.304 Writing Ⅳ 3:0:1 Spring

COM405 28.401 Listening Ⅴ 3:0:1 Fall

COM406 28.402 Conversation Ⅴ 3:0:1 Fall

COM407 28.403 Reading Ⅴ 3:0:1 Spring,Fall

COM408 28.404 WritingⅤ 3:0:1 Spring,Fall

COM409 28.405 English Communication 3:0:1 Spring

Mandatory General
Courses

COM120 28.120 The Art of Technical Writing 2:0:1 Spring

COM171 28.171 Colloquium 1:0:1 Fall

COM172 28.172 Colloquium 1:0:1 Fall

COM173 28.173 Colloquium 1:0:1 Fall

COM200 28.200 University Hour 0:0:0 Fall

HSS070 10.179 Ethics and Safety ∥ 1AU Spring,Fall

Elective General
Courses

COM125 28.125 Chinese｜ 2:0:2 Spring

COM126 28.126 Chinese ∥ 2:0:2 Fall

COM127 28.127 Spanish 2:0:2 Summer

COM128 28.128 Spanish II 2:0:2 Fall

COM130 28.130 Korean History 2:0:2 Spring

COM131 28.131 Modern World History 2:0:2 Spring

COM132 28.132 Oriental Philosophy 2:0:2 Spring

COM133 28.133 Western Philosophy 2:0:2 Spring

COM134 28.134 Appreciating Operas 2:0:2 Fall

COM135 28.135 Visual history on European Culture 2:0:2 Fall

COM141 28.141 Understanding Music 2:0:2 Spring

COM142 28.142 Understanding Arts 2:0:2 Fall

COM143 28.143 Literature and Society 2:0:2 Fall

COM144 28.144 Fashion and Clothing 2:0:2 Fall

COM145 28.145
Invitation to British and American

Literature
2:0:2 Fall

COM146 28.146 Food Habits and Diet 2:0:2 Fall

COM147 28.147 Global Leadership 2:0:2 Spring,Fall

COM150 28.150 Physical Education (I)(Golf) 2:0:1 Spring,Fall

COM151 28.151 Physical Education (II)(Swimming) 1:0:1 Spring

COM152 28.152 Physical Education (III)(Skiing) 2:0:1 Fall
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Classification Subject No. Code Subject Name L:E:C Semester Remark

Elective General
Courses

COM153 28.153 Physical Education (Ⅳ)(Rock Climbing) 2:0:1 Fall

COM155 28.155 Physical Education (Ⅵ)(Squash) 2:0:1 Spring,Fall

COM156 28.156 Physical Education (Ⅶ) Sports Dance 2:0:1 Fall

COM157 28.157 Physical Education (Ⅷ)Tennis 2:0:1 Fall

COM160 28.160 Introduction to Sociology 2:0:2 Fall

COM161 28.161 Introduction to Psychology 2:0:2 Fall

COM162 28.162 Introduction to Communications 2:0:2 Fall

COM164 28.164 Science and Technology 2:0:2 Spring

COM165 28.165 Myths in Literature 2:0:2 Spring

COM166 28.166 Violin Practice 2:0:1 Spring

COM167 28.167 Piano Classic 2:0:2 Spring

COM168 28.168
Psychology of Relationship between Man

and Woman
2:0:2 Fall

COM169 28.169 Creativity and Morals for Intellectuals 2:0:2 Fall

COM170 28.170 Dessinand Watercolor Painting 2:0:1 Spring

COM180 28.180 Oriental Classics 2:0:2 Fall

COM181 28.181 Occidental Classics 2:0:2 Fall

COM182 28.182 Movie and Society 2:0:2 Fall

COM183 28.183 Special Lecture on Social Sciences 3:0:3 Spring

COM184 28.184 Topics in Science and Technology 3:0:3 Spring

COM185 28.185 Peer Group Seminar 2:0:1 Spring

COM190 28.190 Violin Practice Ⅱ 0:2:1 Spring

COM300 28.300 Social service 2:0:1 Spring
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❑ Undergraduate(Major Course)

Classification Subject No. Code Subject Name L:E:C Semester Remark

Mandatory
Common

ICE100 26.100 Calculus I 3:0:3 Spring

ICE102 26.102 Numerical Linear Algebra 3:0:3 Summer

ICE103 26.103 Probability and Statistics 3:0:3 Summer

ICE107 26.107 Differential Equation 3:0:3 Spring

ICE111 26.111 Chemistry 3:0:3 Spring,Fall

ICE112 26.112 Life Science 3:0:3 Spring,Fall

ICE113 26.113 Discrete Mathematics I 3:0:3 Fall

ICE114 26.114 Calculus II 3:0:3 Fall

ICE115 26.115 Physics I 3:0:3 Spring

ICE116 26.116 Physics II 3:0:3 Fall

ICE120 26.120 Introduction to Computer Science 3:0:3 Spring

Elective Common ICE109 26.109 Applied Analysis 3:0:3 Spring,Fall

Mandatory Major

ICC210 26.210 Algorithm Design & Analysis 3:0:3 Summer,Fall

ICC220 26.220 Computer Architecture 3:0:3 Spring,Fall

ICC225 26.225 Operating Systems 3:0:3 Spring,Fall

ICC341 26.341 Programming Languages and Lab 3:2:4 Spring,Fall

ICE124 26.124 Programming Fundamentals I(JAVA) 3:0:3 Spring,Summer

ICE125 26.125 Programming Fundamentals II(C,C++) 3:0:3 Fall

ICE200 26.200 Data Structure 3:0:3 Spring,Fall

ICE202 26.213 Software Studio 2:4:3 Spring,Fall

ICE211 26.211 Signal and System 3:0:3 Spring

ICE231 26.231 Introduction to Telecommunication System 3:0:3 Summer

ICE241 26.241 Circuit Theory 3:0:3 Spring

ICE243 26.243 Digital Logic Design+Lab 3:4:4 Spring,Fall

ICE244 26.244 Electromagnetics 3:0:3 Spring,Fall

ICE310 26.310 Digital Filtering 3:0:3 Fall

Elective Major

ICC201 26.208 Abstract Algebra 3:0:3 Fall

ICC212 26.212 Introduction to Information Security 3:0:3 Summer

ICC222 26.222 Microprocessor+Lab 3:2:4 Fall

ICC230 26.230 Computer Networks 3:0:3 Spring,Fall

ICC235 26.235 Multimedia System 3:0:3 Spring

ICC250 26.250 Human-Computer Interaction 3:0:3 Spring,Summer

ICC255 26.263 Computer Graphics 3:0:3 Fall

ICC270 26.270 Database 3:0:3 Spring,Fall

ICC293 26.293 Introduction to Software Engineering 3:0:3 Spring

ICC300 26.300 Wireless and Mobile Internet 3:0:3 Spring

ICC301 26.308 Artificial Intelligence 3:0:3 Spring

ICC311 26.311 Automata and Computational Theory 3:0:3 Spring

ICC330 26.330 Networked Computing 3:0:3 Spring,Fall

ICC338 26.338 Programming for WWW 3:0:3 Summer

ICC339 26.339 Multimedia Communication Middleware 3:0:3 Summer,Fall

ICC340 26.340 Compiler Construction 3:0:3 Spring

ICC350 26.350 Introduction to Biomedical Engineering 3:0:3 Spring

ICC355 26.355 Computer Animation 2:2:3 Fall
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Classification Subject No. Code Subject Name L:E:C Semester Remark

Elective Major

ICC380 26.380 Biochemistry 3:0:3 Fall

ICC382 26.382 Molecular Genetics 3:0:3 Spring,Fall

ICC402 26.415 Problem Solving 3:0:3 Summer

ICC403 26.416 Data & Text Mining 3:0:3 Fall

ICC404 26.417 Embedded Processor Design 3:0:3 Spring

ICC480 26.480 Bioinformatics 3:0:3 Summer,Fall

ICC482 26.482 Experimental Methods in BT+Lab 3:4:4 Spring

ICE245 26.245 Electrornic Circuit (I)+Lab 3:2:4 Fall

ICE251 26.262 Modern Physics 3:0:3 Fall

ICE312 26.312 Introduction to Multimedia+Lab 2:2:3 Fall

ICE323 26.223 IPTV Technology 3:0:3 Fall ECE

ICE324 26.324 Audio&Speech Coding Theory and
Convergence 3:0:3 Fall ECE

ICE331 26.345 Digital Communication Theory 3:0:3 Spring

ICE341 26.348 Electromagnetic Wave 3:0:3 Spring,Summer,Fall

ICE342 26.342 Microprocessor+Lab 3:2:4 Fall

ICE343 26.343 Electronic Circuit (II)+Lab 3:2:4 Spring

ICE350 26.356
EmbeddedProgrammingforMultimedia

Broadcasting + Lab
1:2:3 Spring

ICE351 26.357 Solid State Electronics 3:0:3 Spring

ICE352 26.358 Broadcasting Engineering 3:0:3 Spring

ICE361 26.361 Introduction to SoC 3:0:3 Fall

ICE362 26.362 Quantum Electronics 3:0:3 Summer

ICE411 26.411 Introduction to Video Engineering 3:0:3 Spring

ICE412 26.412 Introduction to Speech Engineering 3:0:3 Fall

ICE421 26.427 Introduction to Network 3:0:3 Spring

ICE422 26.429 Network Protocol+Lab 3:2:4 Fall

ICE431 26.437 Wireless Communication+Lab 3:2:4 Fall

ICE440 26.440 Digital Color Processing 3:0:3 Fall ECE

ICE441 26.446 Radio Electronics + Lab 3:2:4 Fall

ICE451 26.467 Laser Electronics 3:0:3 Summer

ICE452 26.452 Optical Communication System 3:0:3 Fall

ICE465 26.465 Digital Radio 3:0:3 Summer

ICE466 26.466 Numerical Methods for Engineers 3:0:3 Summer,Fall

Mandatory
Research Courses

ICC495 26.485 Independent study for Undergraduate project
(A) Spring,Summer,Fall CSE

ICC496 26.486 Independent study for Undergraduate project
(B) Spring,Summer,Fall CSE

ICC497 26.487 Undergraduate Project Spring,Summer,Fall CSE

ICC498 26.488 Internship Research for Bachelor Spring,Summer,Fall CSE

ICE495 26.495 Independent study for undergraduate project
(A) Spring,Summer,Fall ECE

ICE496 26.496 Independent study for undergraduate project
(B) Spring,Summer,Fall ECE

ICE497 26.497 Undergraudate Project Spring,Summer,Fall ECE

ICE498 26.498 Internship Research for Bachelor Spring,Summer,Fall ECE
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❑ Master and Doctoral Programs

Classification
Subject

No.
Code Subject Name L:E:C Semester Remark

Common

COM501 28.501 Korean Beginning I 3:0:2 Spring,Summer,Fall

COM502 28.502 Korean Beginning II 3:0:2 Spring,Summer,Fall

COM503 28.503 Korean Intermediate 3:0:2 Summer,Fall

COM505 28.505 English Thesis & Technical Writing 2:0:1 Spring,Fall

CC020 11.020 Ethics and Safety I 1AU Spring,Fall

Major

ICE502 26.502 Computer Architecture 3:0:3 Summer

ICE503 26.503 Operating Systems 3:0:3 Spring

ICE504 26.504 Probability & Random process 3:0:3 Spring

ICE505 26.55 Digital Signal Processing 3:0:3 Spring,Fall

ICE506 26.506 Digital Communication Theory 3:0:3 Spring

ICE507 26.507 Telecommunication Network Engineering 3:0:3 Spring,Fall

ICE508 26.508 Numerical Methods for Engineers 3:0:3 Summer,Fall

ICE509 26.509 Electromagnetic Fields and Wave Propagation 3:0:3 Spring,Fall

ICE510 26.510 Semiconductor Device Physics 3:0:3 Fall

ICE512 26.512 Wave Optics 3:0:3 Spring

ICE513 26.513 Linear Systems 3:0:3 Spring

ICE519 26.519 Coding Theory 3:0:3 Spring

ICE528 26.528 Digital Switching Technology 3:0:3 Spring

ICE531 26.531 Wireless Communications SoC 1:4:3 Fall

ICE534 26.534 Web-based Software Development 3:0:3 Summer

ICE539 26.539 Software Engineering Economics & Management 3:0:3 Spring

ICE540 26.540 Bioinformatics 3:0:3 Summer,Fall

ICE541 26.541 Biochemistry 3:0:3 Fall

ICE542 26.542 Molecular Genetics 3:0:3 Spring,Fall

ICE543 26.543 Experimental Methods in Biotechnology and Lab 3:4:4 Spring

ICE545 26.545 Data & Text Mining 3:0:3 Fall

ICE546 26.546 Embedded Processor Design 3:0:3 Spring

ICE552 26.552 Computer Science for Engineers 3:0:3 Summer,Fall

ICE565 26.565 Introduction to acoustics 3:0:3 Fall

ICE573 26.573 Next Generation Display Engineering 3:0:3 Spring

ICE574 26.574 Introduction to Quantum Electronics 3:0:3 Summer

ICE577 26.577 Numerical Linear Algebra 3:0:3 Fall

ICE578 26.578 Estimation Theory 3:0:3 Fall

ICE579 26.579 Geographic Information Systems 3:0:3 Fall

ICE580 26.580 Multimedia Communication Middleware 3:0:3 Summer,Fall

ICE581 26.581 Intro. to SoC 3:0:3 Fall

ICE582 26.582 CMOS VLSI Design 3:0:3 Spring,Fall

ICE584 26.584 Introduction to Biomedical Engineering 3:0:3 Spring

ICE585 26.585 Introduction to Software Product Line Engineering 3:0:3 Spring

ICE600 26.600 Computer Network 3:0:3 Spring,Fall

ICE601 26.601 Distributed Systems 3:0:3 Spring

ICE602 26.602 UbiquitousNetworking 3:0:3 Summer

ICE605 26.605 Modern Cryptography 3:0:3 Spring

ICE606 26.606 Database Systems 3:0:3 Spring,Summer

ICE608 26.608 Artificial Intelligence 3:0:3 Spring,Fall
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Classification
Subject

No.
Code Subject Name L:E:C Semester Remark

Major

ICE609 26.609 Computer Graphics 3:0:3 Spring

ICE614 26.614 Natural Language Processing 3:0:3 Summer,Fall

ICE615 26.615 Network Security 3:0:3 Fall

ICE617 26.617 Human Computer Interaction 3:0:3 Spring

ICE619 26.619 Advanced Digital Communication Theory 3:0:3 Fall

ICE623 26.623 Data Communications 3:0:3 Spring

ICE625 26.625 Telecommunications Network Management 3:0:3 Spring,Fall

ICE626 26.626 Digital Image Processing 3:0:3 Spring,Fall

ICE629 26.629 Speech and Audio Coding Theory 3:0:3 Fall

ICE630 26.630 Video Coding Theory 3:0:3 Fall

ICE631 26.631 Pattern Recognition Theory 3:0:3 Spring

ICE632 26.632 Speech Signal Processing 3:0:3 Spring

ICE633 26.633 Digital Video Processing 3:0:3 Fall

ICE634 26.634 Adaptive Signal Processing 3:0:3 0

ICE635 26.635 CDMA-based Communication Systems 3:0:3 Fall

ICE636 26.636 Mobile Communication Systems 3:0:3 Spring

ICE638 26.638 Optical Communications 3:0:3 Spring

ICE643 26.643 Optical Circuit and System Design 3:0:3 Fall

ICE647 26.647 RF Integrated Circuit Design 3:0:3 Fall

ICE649 26.649 Microwave Engineering 3:0:3 Fall

ICE651 26.651 MMIC Design 3:0:3 Spring,Summer

ICE653 26.653 Computer Haptics 3:0:3 Spring

ICE657 26.657 VLSI Design 3:0:3 Summer

ICE661 26.661 Queueing Theory 3:0:3 Fall

ICE664 26.664 Optical Networks 3:0:3 Spring

ICE667 26.667 Microwave Devices 3:0:3 Spring

ICE668 26.668 RF Devices 3:0:3 Summer

ICE669 26.669 Wireless Transceiver Design 3:0:3 Spring,Summer

ICE676 26.676 Analysis and Design of Antenna 3:0:3 Spring

ICE677 26.677 Wireless Communications SoCⅡ 1:4:3 Spring

ICE679 26.679 Multimedia System 3:0:3 Summer

ICE681 26.681 Mixed signal circuit design 3:0:3 Fall

ICE683 26.683 Wireless Communication Network 3:0:3 Spring

ICE689 26.689 Analogue Integrated Circuits Design 3:0:3 Spring

ICE690 26.690 Handset L2/L3 Software 3:0:3 Fall

ICE695 26.695 Machine Learning 3:0:3 Summer,Fall

ICE696 26.696 Information Retrieval 3:0:3 Spring,Fall

ICE698 26.698 Modeling and Simulation 3:0:3 Fall

ICE702 26.702 Statistical Signal Processing 3:0:3 Spring,Fall

ICE711 26.711 Human Vision Modeling 3:0:3 Spring

ICE714 26.714 IPTV Network and Protocol 3:0:3 Spring

ICE715 26.715 Mobile Computing 3:0:3 Summer

ICE720 26.720 Electronic Commerce Systems 3:0:3 Summer

ICE732 26.732 Information Theory 3:0:3 Summer,Fall

ICE736 26.736 Design and Analysis of Broadband Network 3:0:3 Fall
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Classification
Subject

No.
Code Subject Name L:E:C Semester Remark

Major

ICE745 26.745
Optimization Techniques for Mobile

Communications
3:0:3 Fall

ICE746 26.746 Speech Recognition System 3:0:3 Fall

ICE753 26.753 Software Requirements Engineering 3:0:3 Spring

ICE754 26.754 Software Process 3:0:3 Fall

ICE763 26.763 Ubiquitous Computing system 3:0:3 Spring

ICE764 26.764 Optimal Combining and Detection in Wireless
Communications 3:0:3 Summer

ICE802 26.802 Special Topics on Computer Networks 3:0:3 Summer

ICE809 26.809 Special Topics on Artificial Intelligence 3:0:3 Fall

ICE812 26.812 Special Topics on Advanced Networks 3:0:3 Fall

ICE814 26.814 Special Topics on Multimedia Systems 3:0:3 Summer

ICE815 26.815 Special Topics on Image Engineering 3:0:3 Fall

ICE833 26.833 Special Topics on Optical Internet 3:0:3 Fall

ICE834 26.834 Special Topics on Microwave System 3:0:3 Spring

ICE839 26.839 Special Topics on Ad Hoc and Sensor Networks (I) 3:0:3 Summer

ICE840 26.840 Special Topics on Ad Hoc and Sensor NetworksⅡ 3:0:3 Fall

ICE846 26.846 Special Topics on Network Convergence 3:0:3 Summer

ICE847 26.847 Special Topics on Wireless Digital Processing 3:0:3 Summer

ICE848 26.848
Special Topics on Advanced Communication

Middleware and Computing system
3:0:3 Summer

ICE849 26.849 WLAN MAC System Design Lab 1:3:3 Fall

ICE851 26.851 RFID System Design Lab. 1:3:3 Fall

ICE852 26.852 Special Topics on Future Networks 3:0:3 Fall

ICE853 26.853 Converged Optical and Wireless Access Networks 3:0:3 Fall

ICE854 26.854 Special Topics Communications Networks(1) 3:0:3 Fall

ICE855 26.855 Special Topic on Wireless Network 3:0:3 Spring

ICE856 26.856 A Special Topic on All-Digital PLLs 3:0:3 Spring

ICE857 26.857 Special Topics on Embedded Systems/Software 3:0:3 Spring

ICE858 26.858 Special Topics on Digital Transceiver 3:0:3 Spring

Interdisciplinary

ICE561 26.561 Introduction to Electrical Engineering 3:0:3 Fall

ICE570 26.570 Introduction to Computer Science 3:0:3 Spring

ICE911 26.911 Internship Research for Master 0:0:0

ICE912 26.912 Internship Research for Ph.D. 0:0:0

Thesis
ICE931 26.931 Research for M.S Thesis 0:0:0

ICE932 26.932 Research for Ph.D.Dissertation 0:0:0

※ ICE561 and ICE570 are Interdisciplinary subjects for IT Business students.
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❑ Course Requirements for Master's Degree in Software Engineer ing Program

1. Master 's Program

A. Degree Requirements : MSE 49credits and 1AU, MSIT-SE 46credits and 1AU

B. Major Course Requirements : MSE 24credits, MSIT-SE 27credits

C. Studio(Practicum) : MSE 18credits, MSIT-SE 9credits

D. Research

- MSE 6credits, MSIT-SE 9credits

- Bootcamp 1 common credit

E. English Language Requirements for Graduation

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & if he/she published one more paper at international conference than basically

required by each major department.

F. Ethics and Safety I(1AU)

- Sub Courses: Research Ethics /Lab Safety /Sexual Education /Leadership

- Exam Period: Beginning of each semester ~ the end of Final Exam period (No limit to the number of

exams students can take during the exam period)

- Exam procedure  

KAIST
Portal

→ Login →
Listen to the

lecture
→ Take the exam →

Confirm the
exam score

→
Print out
the result

- Grade : “S” will be given as the passing grade.

Students must receive 60 (2010:70, After 2011:80) or above to pass each of these courses-- Research

Ethics /Lab Safety /Sexual Education /Leadership.( “S “ grade will be given). Grades will be recorded

automatically on students’ transcript at the end of each semester.

- Students must complete and pass the courses by the end of the first semester of their enrollment.(Current

graduate students must pass by the end of 2009 Spring Semester.)

2. Curr iculum

Classification Subject No. Code Subject Name L:E:C Semester Remark

Major

ICE532 26.532 Models of Software Systems 3:0:3 Fall

ICE535 26.535 Software Development Studio I 0:9:3 Fall

ICE537 26.537 Software Development Studio III 0:36:9 Summer

ICE538 26.538 Managing Software Development 3:0:3 Fall

ICE575 26.575 Methods:Deciding What to Design 3:0:3 Fall

Thesis ICE931 26.931 Research for M.S Thesis 0:0:0 Spring, Fall

Major

Software Development Studio Ⅱ Spring CMU

Analysis of Software Artifact Spring CMU

Architecture for Software Systems Spring CMU

PracticumⅠ Spring CMU

PracticumⅡ Summer CMU

※ For other major electives, Choose major courses offered by the Department of Information and

Communications and CMU Course.
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❑ Course Requirements for Master's Degree in Digital Media Program

1. Master 's Program

A. Graduation Credits : at least 46 credits and 1AU

B. Mandatory Common : 1credit(COM0505,COM0506 Thesis Writing Skills)

C. Major Course Requirements : at least 18 credits.

D. Interdisciplinary : at least 6 credits.

- Must complete IT Business course

- DM course : ICE0550 Digital Design, ICE0558 Information Design, ICE0559 Cognitive Science ICE0562

Visual Information and Media, and ICE0576 Design and Psychology will be honored as Interdisciplinary

credits.

E. Research : at least 21 credits.

- Internship 6credits, Thesis research credit 15credits

- Up to 9 credits of Thesis research will be substituted as major credits

F. English Language Requirements for Graduation

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & if he/she published one more paper at international conference than basically

required by each major department.

G. Ethics and Safety I(1AU)

- Sub Courses: Research Ethics /Lab Safety /Sexual Education /Leadership

- Exam Period: Beginning of each semester ~ the end of Final Exam period (No limit to the number of

exams students can take during the exam period)

- Exam procedure  

KAIST
Portal

→ Login →
Listen to the

lecture
→ Take the exam →

Confirm the
exam score

→
Print out
the result

- Grade : “S” will be given as the passing grade.

Students must receive 60 (2010:70, After 2011:80) or above to pass each of these courses-- Research

Ethics /Lab Safety /Sexual Education /Leadership.( “S “ grade will be given). Grades will be recorded

automatically on students’ transcript at the end of each semester.

- Students must complete and pass the courses by the end of the first semester of their enrollment.(Current

graduate students must pass by the end of 2009 Spring Semester.)

2. Doctoral Program

A. Graduation Credits : at least 70 credits and 1AU

B. Mandatory Common : 1credit(COM0505,COM0506 Thesis Writing Skills)

C. Major Course Requirements : at least 30 credits.

D. Interdisciplinary : at least 9 credits.

- Must complete IT Business course

- DM course : ICE0550 Digital Design, ICE0558 Information Design, ICE0559 Cognitive Science, ICE0562

Visual Information and Media, ICE0576 Design and Psychology will be honored as Interdisciplinary

credits.

F. Research : at least 30 credits.

- Internship 6credits, Thesis research credit 24credits

- Up to 9 credits of Thesis research will be substituted as major credits
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E. English Language Requirements for Graduation

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & if he/she published one more paper in a SCI/SSCI-rank journal than basically

required by each major department

G. Ethics and Safety I(1AU)

- Sub Courses: Research Ethics /Lab Safety /Sexual Education /Leadership

- Exam Period: Beginning of each semester ~ the end of Final Exam period (No limit to the number of

exams students can take during the exam period)

- Exam procedure  

KAIST
Portal

→ Login →
Listen to the
lecture

→ Take the exam →
Confirm the
exam score

→
Print out
the result

- Grade : “S” will be given as the passing grade.

Students must receive 60 (2010:70, After 2011:80) or above to pass each of these courses-- Research

Ethics /Lab Safety /Sexual Education /Leadership.( “S “ grade will be given). Grades will be recorded

automatically on students’ transcript at the end of each semester.

- Students must complete and pass the courses by the end of the first semester of their enrollment.(Current

graduate students must pass by the end of 2009 Spring Semester.)

3. Requirement for student who entered before 2006

Program Requirements

Master's Program

A. Graduation Credits : at least 45 credits and 1AU

B. Major Course : at least 24 credits.

C. Interdisciplinary Course : at least 9 credits.

D. Research Course : at least 12 credits.

- Internship 6 credits, Thesis research credit 6 credits

E. English Language

◦ One of the following should be satisfied

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score :

at least 695 or IELTS score : at least 6.0

F. Ethics and Safety I (1AU)

Doctoral Program

A. Graduation Credits : at least 69 credits and 1AU

B. Major Course : at least 42 credits.

C. Interdisciplinary Course : at least 9 credits.

D. Research Course : at least 18 credits.

- Internship 6 credits, Thesis research credit 12 credits

E. English Language

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score

: at least 743 or IELTS score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score

: at least 695 or IELTS score : at least 6.0 & if he/she published one more

paper in a SCI/SSCI-rank journal than basically required by each major

department

F. Ethics and Safety I (1AU)
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4. Curr iculum

Classification Subject No. Code Subject Name L:E:C Semester Remark

Major

ICE0554 26.554 Digital Media 3:0:3 Fall

ICE0566 26.566 Digital Control based IT Design 3:0:3 Spring

ICE0583 26.583 Digital Color Processing 3:0:3 Summer

ICE0654 26.654 Digital Creativity 3:0:3 Spring

ICE0663 26.663 Wireless Communications for Digital Media 3:0:3 Fall

ICE0682 26.682 Sensor-based Systems 3:0:3 Fall

ICE0729 26.729 Virtual Reality Systems 3:0:3 Summer

Interdisciplinary ICE0550 26.550 Digital Design 3:0:3 Fall

Internship ICE0911 26.911 Internship Research for Master 0:0:0

Internship ICE0912 26.912 Internship Research for Ph.D. 0:0:0

Thesis
ICE0931 26.931 Research for M.S Thesis 0:0:0

ICE0932 26.932 Research for Ph.D.Dissertation 0:0:0

※ For other Common and major subjects. choose major courses offered by the Department of Information and

Communications.
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5. Descr iptions of Courses

❑ Undergraduate

ICE100 Calculus Ⅰ

This course aims to introduce concept and applications of calculus that becomes useful in engineering fields. The

topics of the course will cover the concepts and applications of the limit and continuity, derivatives, integration,

infinite series, vector analysis, multivariable function and their derivatives, and multiple integrals. Basic concepts

and complex variables will be also covered at the end of the semester.

ICE102 Linear Algebra

Linear algebra is one of the most fundamental subjects needed in engineering. The basic question in linear algebra

is how to solve various systems of linear systems. First, in this course, we introduce the notion of matrix and

operations of matrices. Some notion such as Gaussian elimination, orthogonality, eigenvalues, and eigenvectors will

also be introduced. These are beyond the high school math scope, but can be learned and understood using basic

matrix algebra rather than abstract theorem or proof.

ICE103 Probability and Statistics

In this course, students will learn fundamental concepts of probability and statistics, including combination,

sampling, random variables, and probability distributions. Students will learn important probability distributions

including binomial, poisson, uniform, and gaussian distributions which are frequently used in engineering and

business. Then the course will teach skills of manipulating data for practical applications, such as estimation.

hypothesis test, and regression. Students must be familiar to elementary calculus.

ICE107 Differential Equation

This course is meant to develop engineering mathematical concepts with the focus on electrical engineering

applications. It is primarily focused on ordinary differential equa-tions (ODEs). This course provides a strong

foundation for several courses in Electrical Engineering. Primary topics for the course:

1. First Order Ordinary Differential Equations (Ch. 1)

2. Second Order Ordinary Differential Equations (Ch. 2)

3. Higher Order Ordinary Differential Equations (Ch. 3)

4. Systems of ODEs (Ch. 4)

5. Series Solutions of ODEs (Ch. 5)

6. Laplace Transforms (Ch. 6)

ICE111 Chemistry

The aims of this course includes: 1. providing a firm foundation in concepts and principles of chemistry as the

"central science"; 2. introducing real application examples in diverse chemistry topics; 3. helping students visualize

atomic and molecular structures as the basis of chemical reaction; 4. increasing students’ awareness how significant

the knowledge of chemistry can be in academic and industry life.

ICE112 Life Sciences

This course covers the chemical and cellular basis of life, energy transformations, physiology, neurobiology, and

behavior (genetics, development, evolution, and ecology). Designed both for students who intend to specialize in

biological sciences and for those who want to obtain a thorough knowledge of biology as part of their general

education. Each topic is considered in terms of modern evolutionary theory, and discussions of plant and animal

systems are integrated.

ICE113 Discrete Mathematics Ⅰ 

The main objective of the course is to help students become familiar with essential mathematical tools for taking

basic courses in computer science. Topics range from the basic languages of discrete mathematics, such as logics,

sets and relations, as well as counting methods, to more advanced topics such as graph theory, Boolean algebra,

automata and formal languages.

ICE114 Calculus Ⅱ 

This course is an introduction to multi-variable calculus. We focus on various notions of differentiation and



| 496 |  2009~2010 General Bulletin

integration of multi-variable functions and their applications. The main goal is to prove and understand Stokes'

theorem. Topics include partial derivatives, Lagrange multiplies, implicit function theorem, path and surface

integral, Green's theorem, Gauss' theorem and Stokes' theorem.

ICE115 Physics I

This course is intended for teaching basic concepts of physics to college students majoring in engineering. It

consists of three parts: classical mechanics, oscillations and waves, and electromagnetism. In classical mechanics

part, topics such as Newton's three mechanical laws, momentum/energy conservation law, circular motion, and

rotation will be discussed. Simple harmonic motion, wave equation, and propagation of sound waves are main

topics of oscillations and waves. Coulomb's law, Gauss' law, Ampere's law and Faraday's law will be taught in

electromagnetism part.

ICE116 PhysicsⅡ  

Physics II is a continuum of the general physics course offered to undergraduate freshmen and sophomore

students. The major contents of the course include analytical introduction of classical Newtonian mechanics,

electromagnetic theory, optics, and properties of molecules, atoms and other micro-particles.

ICE120 Introduction to Computer Science

The course primarily provides novices in computer engineering with an introduction to the underlying concepts and

functions of computer systems, including the design of algorithms and computer hardware, as well as hands-on

experience with well-known applications such as spreadsheets, databases, and the World Wide Web. Therefore, it

serves as an introduction to some of the fundamental ideas of the science of computing.

ICE109 Applied Analysis

Vector analysis. Functions of a complex variable; complex algebra and functions; analyticity; contour integration,

Cauchy's theorem; singularities, Taylor and Laurent series; residues, evaluation of integrals; multivalued functions,

potential theory with Laplace equation in two dimensions. Ordinary differential equations; Bessel and Legendre

functions; Sturm-Liouville theory; partial differential equations. Laplace's equation and potential flow,

boundary-value problems. Minimum principles and calculus of variations. Integral transforms and Fourier series;

discrete Fourier transform, convolution, applications.

ICE124 Programming Fundamental I(JAVA)

This course aims to teach computer programming using the Java programming language. Students are expected to

have attended a programming course and to have general skills in mathematics, logic and reasoning. In this

course the students will learn concepts of object-oriented programming such as classes, objects, and class

hierarchies, and practice problem solving and programming in Java.

ICE125 Programming Fundamental II(C,C++)

Fluency in a programming language is prerequisite to the study of most of computer science and Information

Technology. In this course, students learn the basics of C, a most widely used fundamental programming language,

and C++, its object-oriented extension. After finishing this course, students should be able to write simple

programs in C and C++ and be able to learn advanced programming in C++.

ICC200 Data Structures

This course provides students with fundamental concepts in data structures such as abstract data type, array, queue,

stack, tree, and graph. This course also provides students with algorithms in a broad context of solving problems

using computers.

ICC202 Software Studio

The objective of this course is to teach the fundamental concepts of software engineering through studio project

work. Teamwork, organization, processes, and disciplined techniques of software development will be of the major

focus. By the end of the semester the students are expected to have achieved the following goals:

- To understand the role, rationale and methods of implementation of information systems within organizations

- To learn various methods and aspects of systems analysis and design

- To be able to analyze existing information systems and justify for new development

- To incorporate classroom lessons into their studio projects by teamwork
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ICC210 Algorithm Design & Analysis

This course provides an introduction to the basic concepts on design and analysis of computer algorithms:

asymptotic analysis of time complexity, proofs of correctness, algorithms and advanced data structures for searching

and sorting lists, graph algorithms, numeric algorithms, and string algorithms, dynamic programming, parallel

algorithms, polynomial time computation and NP-completeness.

ICC220 Computer Architecture

The course explores the structure and functions of computer in the digital logic gate level. The nature and

characteristics of modern computer systems and the operation of individual components such as CPU, control unit,

memory units and I/O devices are covered. It also includes addressing methods, machine-program sequencing,

microprogramming, complex I/O organization, interrupt systems, multiple-module memory systems and caches,

peripheral devices, microprocessors and pipelined computers.

ICC225 Operating System

This course provides an overview of the concept and design principles of operating systems for general-purpose

computers such as process scheduling, process synchronization, multi-process computation, deadlock avoidance, file

systems, memory management. The concepts will be illustrated with examples taken from a variety of operating

systems.

ICC341 Programming Language+Lab.

In this course, we discuss the structures and semantics of programming languages to fortify the basis for the

further studies in computer science. The major goals of this course are as follows :

- study the design of programming languages and discuss their similarities and differences

- survey the paradigms of procedural, functional, object oriented and programming languages

- realize the importance of implementation

In this course, control structures, data type, and naming techniques are treated with abstraction techniques. Students

can discuss and evaluate the features of new programming languages after taking this class. During the course,

students have to conduct term projects, in which a java-based system is given and they have to expand the

system. By which students can enhance their implementation capability also.

ICE211 Signal and Systems

In this course, basic signal processing techniques and system theory are covered. The topics for this course include

linear time invariant system theory, continuous-time signal Fourier analysis, concept of discrete-time signals, Fourier

analysis of discrete-time signals, sampling theory, and the z-transform. After finishing each area, program

homework will be assigned for more concrete understanding of covered material. And that is why each

programming ability is a prerequisite for this course.

ICE231 Introduction to Communication Systems

This course is a general introduction to the main concepts in digital communications. Topics covered will include:

signal formats, baseband digital modulation, signal-space representation, detection of signals in noise, intersymbol

interference, equalization, passband digital modulation, error probability evaluation, synchronization, block codes,

convolutional codes, trellis codes, Viterbi algorithms, and modulation and coding trade-offs. Applications are drawn

from broadcasting, telephone networks, digital data storage, satellite communications and wireless communications.

ICE241 Circuit Theory

Study the follow topics: Introduction to linear circuit analysis. Resistive circuits, Kirchoff laws, operational

amplifiers, node and loop analysis, Thevenin and Norton theorem, capacitors and inductors, duality, first-order

circuits, step response, second-order circuits, natural response, forced response. Sinusoidal excitation and phasors,

AC steady state analysis, AC steady state power, network functions, poles and zeros, frequency response, mutual

inductance, ideal transformer, application of Laplace transforms to circuit analysis.

ICE243 Digital Logic Design+Lab.

Basic principles of operation about the digital logic circuits on which hardware components of information and

communications system are based are studied. And complex digital logic functions and structures are analyzed and

their design methods are learned. Also, experiments of digital logic circuit design are conducted for the design

experience of basic digital system.
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ICE244 Electromagnetics

This course covers the nature and principle of electromagnetic static fields and waves. The topic is included the

vector analysis, coordinate systems, gradient, divergence, curl, surface and volume integrals. And the electrostatic

and magnetostatic fields and boundary conditions will be focused. Fields in conductors, dielectrics and magnetic

materials, time-varying fields and electromagnetic induction are investigated.

ICE310 digital filtering

Digital Signal Processing is the fundamentals of many advanced courses in Electrical Engineering areas. It provides

the basis of digital image processing, image/video coding, digital communications, detection and estimation theory,

stochastic process, spectral analysis, audio/speech signal processing, speech recognition and synthesis etc. Through

the course, the students will

1. Understand the sampling theorem and representation of discrete-time signal in both time and frequency

domains;

2. Learn the LTI (Linear Time-Invariant) system analysis by difference equations;

3. Learn Z-transform and its applications to analyze the characteristics of discrete time systems;

4. Understand the DFT (Discrete Fourier Transform) and FFT (Fast Fourier Transform); and

5. Learn digital filter design for FIR and IIT filters.

Though the course will focus on the study of theoretical concepts, methods and algorithms, the student will be

confronted with application and implementation issues, through various examples and assignments requiring some

personal computer work.

ICC201 Abstract Algebra

In this course we study the basic notion of abstract algebra and its applications.  In science and engineering,

various algebraic structures play crucial roles --- from numbers and equations which have been studied since

ancient times, to more sophisticated structures such as polynomial rings and finite fields which have important

applications to coding, communication, and cryptography. In order to establish a concrete understanding of the

subject, we will cover the fundamental ideas in algebra, namely groups, rings, and fields. This course is also

meant to introduce students to methods of expressing  abstract ideas in a rigorous way with logic.   

ICC212 Introduction to Information Security

This course introduces the importance and role of information security technology for the advance of information

society and executes case studies on real applications of information security technologies. Moreover, it gives

various discussion on social, cultural, and legal issues to provide information security services.

ICC222 Microprocessor+Lab

The course covers internal architecture, peripherals, and software development environment of microprocessor. It

also emphasizes practical experiences by letting students implement special microprocessor functions, microprocessor

based systems, and various embedded software.

ICC230 Computer Networks

This course covers principles underlying the interconnection of large numbers of computers. The main topics of

this course are transmission technologies(Ethernet, optical fiber, gigabit networks, cellular transmission, infrared),

intranet, internet, reliable message passing, interoperability, and client/server model.

After completing this course, students will be able to :

- understand the hardware and interface components of a computerized

communications network

- understand the software required support a network

ICC235 Multimedia System

ICC250 Human-Computer Interaction

Human-Computer Interaction(HCI) is a study of efficient communication between people and computers via diverse

perceptual channels. This definition means that HCI is an intensively interdisciplinary study that requires

understanding of different subjects from diverse disciplines. This course consists of the following three parts: 1)

Capabilities and constraints of perception and expression processes, in both human and computer perspectives; 2)

Implementation and evaluation techniques for diverse interaction methods; 3) Some software engineering issues and

social issues related with HCI.



Department of Information and Communications Engineering  | 499 |
ICC255 Computer Graphics

This course aims at providing a broad introduction to the field of Computer Graphics. Topics include geometric

objects and transformation, viewing, shading, rendering, modeling, texture mapping, animation and visualization.

Through a series of programming assignments, students will become familiar with interactive 2D and 3D graphical

display concept.

ICC270 Database

The objective of this course is to give students the understanding of basic database management concepts. This

course will mainly focus on the database management techniques especially for e-Commerce, digital library and

Internet-based information systems.

ICC293 Introduction to Software Engineering

Software engineering encompasses the issues that arise during the creation and use of large software applications,

which include not only technical issues but also organization, personnel and managerial issues. In this course, we

will study: (1) organization and management in software development; (2) software development processes and

techniques including software life cycle models and various methods and technologies useful at each lifecycle

stage.

After finishing this course, students should be able to work as a team member on large complex software projects

and should be able to:

- Understand the overall management concepts and issues of large software projects.

- Specify the requirements for a software product

- Design a software system at architecture level. Architecture design will incorporate multiple views and analysis.

- Test software systems.

- Manage software projects and the evolution of software systems.

ICC300 Wireless and Mobile Internet

This course is intended for graduate students who want to understand the technologies and issues on Wireless

Mobile Internet. It provides a comprehensive guide covering introductory concepts, fundamental techniques, recent

advances and open issues in ad hoc networks and wireless mesh networks. The course consists of lectures, exams

and term project.

ICC301 Artificial Intelligence

Knowledge representation, heuristic search, machine learning, problem solving, and logic deduction are introduced.

Based on these concepts, students learn how to build the artificial intelligence application systems such as

intelligent agent systems, data mining systems, intelligent information retrieval systems.

ICC311 Automata & Language Theory

This course provides introduction to fundamental ideas and models underlying computing mainly focusing formal

language and automata theory. Course contents include finite automata, regular sets, pushdown automata,

context-free grammars, Turing machines, undecidability, and complexity theory. The contents of this course is basis

for other courses such as digital circuit design, programming language, compiler and etc.

ICC330 Networked Computing

Networked computing introduces a wide range of content, such as networked applications and distributed

computing. Since the networked computing has transformed it from devices for computation and individual

productivity into devices for communication and coordination, we are beginning to see profound effects of this

transformation in Internet. Networked computing includes not only a study of novel brings applications but also of

the technologies that make such applications possible. For this reason, this lecture brings together many topics

studied in diverse parts of computer science and engineering.

ICC338 Programming for WWW

In this course, students will learn the core concepts and technologies of the World Wide Web (the Web), and

practice the languages and tools required to build Wed-based contents and services -- HTTP, HTML, CGI, XML,

Semantic Web, and Web Services are among the technologies that will be covered in this course. In addition,

students will gain knowledge on various software engineering concepts and techniques to efficiently develop

Web-based software. Students are expected to work on a team project to build a Web-based information

integration application by utilizing the Web-based technologies learned in the course.
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ICC339 Multimedia Communication Middleware

Communication middleware is a distributed software layer that sits above the network operating system and below

the application layer and abstracts the heterogeneity of the underlying environment. The role of middleware in

communications systems will become increasingly important, especially in emerging technology areas such as

mobile computing where the integration of different applications and services from different wired and wireless

networks becomes important. Since a middleware is represented with providing useful building blocks for the

construction of software component, the lecture on communication middleware will introduce basic principles,

architectures, and interactions specifically in Java environments, and regarding computing architecture and

middleware in future Grid computing infrastructure.

ICC340 Compiler Construction

In this course, students learn the basic compiler construction. Course contents include the followings :

- Formal translation of programming languages

- program syntax and semantics

- Finite state recognizers and regular grammars

- Context-free parsing techniques such as LL(k) and LR(k)

- Code generation, improvement, syntax-directed translation schema

This course focuses on compilation techniques needed to translate programs written in a standard programming

language into executable code on microprocessor architectures. Program analysis and optimization

ICC350 Introduction to Biomedical Engineering

This course will introduce fundamental medical technology based on electrical engineering disciplines. Topics

include anatomy and physiology related to important human diseases and biomedical engineering principles focusing

on instrumentation, sensors, imaging, and ubiquitous healthcare services.

ICC355 Computer Animation

This course is designed to cover both the theory and practice of the 3D computer graphics techniques focusing on

modeling and rendering. We will also touch on animation, dynamics and simulation. Students will learn the

technical background in lecture time and practice the subjects in lab sessions under Maya environment. As a term

project, all students are expected to create a 3D CG scene and generate an animation.

ICC380 Biochemistry

Biochemistry is the study of the molecular basis of life. This course includes the principles of biomolecules and

molecular processes that are fundamental for the functioning and maintenance of cell, tissues and organs.

ICC382 Molecular Genetics

This course provide detailed description of molecular basis of inheritance in prokaryotic and eukaryotic organisms.

This include classical genetic theory, control of gene expression, chromosome structure and evolution,

immunogenetics, population genetics.

ICC402 Problem Solving

ICC403 Data & Text Mining

This course will introduce the essential techniques of text miming, understood as the process of deriving

high-quality information from unstructured text. The techniques include: the process of analyzing and structuring

the input text with natural language processing methods, deriving patterns with machine learning methods, and

evaluating and interpreting the output. The course will cover some typical text mining tasks such as text

categorization, text clustering, document summarization, and relation discovery between entities.

ICC404 Embedded Processor Design

This course studies fundamentals of designing embedded systems. The following topics will be covered in the

course:

- Review of combinational and sequential logics

- Datapath components such as adders, shifters, counters, etc

- Introduction to VHDL

- Custom single-purpose processor design
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- General-purpose processor design

- Application-specific processor design

- Commercial processors-ARM processor, Intel 871 microcontroller, DSP processor

- Peripherals

- Memory

- Interfacing

- Example- digital camera

- Concurrent process models

- Example- Wireless sensor node

- Power/Reliability issues

Throughout the course, students will be asked to apply their understanding of the above topics on homework

assignments and tests. We will use VHDL to implement simple single-purpose and general-purpose processors.

ICC480 Bioinformatics

This is an introductory course of bioinformatics. The general objective of the course is to provide a one semester

introduction and overview to the fields of bioinformatics and genomics. This includes practical knowledge in

biology general, genomics, functional genomics, proteomics, structural genomics, and various algorithms and

computational tools in bioinformatics fields.

ICC482 Experimental Methods in BT+Lab

This course provide principles and practical knowledge on biotechnology accompanied with laboratory work.

Laboratory work includes the experiments on modern molecular biology, biochemistry, and several topics in

genomics and proteomic.

ICE245 Electronic Circuits(I)+Lab.

This course is designed to study the terminal characteristics, appropriate models, design and analysis of the

fundamental circuit configuration using semiconductor devices such as diode, bipolar junction transistors(BJT), and

field effect transistors(FET). Operational amplifier is also an important circuit element to treat in this class. As an

example of analogue circuit, differential amplifiers and multistage amplifier, the widely used amplifier

configurations, also will be studied. Also the major contents of the circuit design will be experimented.

ICE251 Modern Physics

Especially development and basic principles of quantum theory are studied. With these concepts fundamental

physical properties of atoms, molecules, and solid-state materials are understood, and the background understanding

of semiconductor physics are prepared. Modern relativity theory is also studied.

ICE312 Introduction of Multimedia +Lab

In this course, multimedia systems are introduced; they include the contents generation of multimedia, delivery

protocol, Internet video and digital broadcasting system. Student will learn multimedia system architecture, its

theory and characteristics.

ICE323 IPTV Technology

To give students deep insights on IPTV-related fundamental technologies, concepts, protocols, implementation and

issues, this course covers the state-of-the-art technologies to build end-to-end IPTV systems including IPTV

network distribution technologies, IPTV real-time encoding and transportation, broadcasting linear programming over

IPTV, IPTV consumer devices, IPTV conditional access and DRM systems.

ICE325 Audio&Speech Coding Theory and Convergence

This course offers the basic mathematical backgrounds and implementation techniques of not only audio coding

techniques such as MP3 and AAC but also recent mobile speech coding methods including CELP. In addition, we

study the trends of convergence of audio and speech coding techniques.

ICE331 Digital Communication Theory

Basic concepts for transmitting digital information over the channel will be covered: Source Coding/Decoding,

Modulation/Detection, and Channel Coding/Decoding under noisy environments. Principles of signal theory will be

adopted in representing modulation signals. Various modulation techniques for power-efficient and bandwidth
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efficient schemes are covered. Optimal detection/estimation techniques are introduced in theory as well as in

implementation. Coding schemes such as block, convolutional, and TCM are also treated in this subject. Term

project on the topics covered and will be presented by the student in class.

ICE341 Electromagnetic Wave

This course mainly deals with theories and applications of electromagnetics, towards the detail study of nature

through electromagnetic waves propagation. Electrical properties of matter, time harmonic electromagnetic fields,

boundary condition, waveguides, transmission line, resonator, radiation by currents and charges will be mentioned.

ICE342 Microprocessor+Lab.

The course covers internal architecture, peripherals, and software development environment of microprocessor. It

also emphasizes practical experiences by letting students implement special microprocessor functions, microprocessor

based systems, and various embedded software.

ICE343 Electronic Circuits(II)+Lab.

Characteristics of digital circuits are studied. Covered topics include : 1) basic functional blocks such as basic

logic circuits, operational circuits, memory circuits 2) datapath such as ALU and memory, and control part like

sequencer, 3) simple programmable and application-specific processors.

ICE350 Embedded Programming for Multimedia Broadcasting + Lab

ICE351 Solid State Electronics

ICE352 Broadcasting Engineering

ICE361 Introduction to SoC

This course is to define SOC design and present the basics of SOC design methodologies. Topics to be covered

include: specification & modeling, communication-based design, and the validation & performance analysis of

embedded systems.

ICE362 Quantum Electronics

Quantum mechanics and electronics are at the heart of modern science and engineering. In engineering, especially

in the fields of semiconductors, optics, and electronic devices, all the fundamental theories originate from the

quantum mechanics. Therefore, for advanced and creative research, quantum mechanics is a must-to-be-learned

subject for engineering majors. This course aims at providing the basic quantum mechanics concepts and

problem-solving skills in applications to electronic devices to undergrad seniors and first-year graduate students. In

this course, the basics of quantum mechanics will be first discussed, and then the Schrodinger equation which is

considered as the master equation in quantum mechanics will be introduced. The problems in modern electronic

and optoelectronic devices will be then formulated in the framework of the quantum mechanics and their solution

will be sought through the solution of the Schrodinger equations.

ICE411 Introduction to Video Engineering

This lecture provides basic concept of digital image processing and visual information. Students will learn various

techniques for the image processing, which could be applied to multimedia processing in the Internet, digital

broadcasting and video telephony. Students are required to practice the technique learned in the lecture through

some experiments including computer simulations. This is very helpful to learn the core of the lecture. The

practices include the development of algorithms or demonstration of tasks using image processing tool such as

Matlab. General topics which will cover in the lecture are as follows :

- Human Visual Perception, Sampling and quantization

- Image Enhancement and restoration

- Image transformation and Compression

- Image segmentation and understanding

ICE412 Introduction to Speech Engineering

In this course, human speech learning process such as how we become to speak and listen, is briefly introduced

firstly. Then, the characteristics of human speech with their roles in speech communication are explained with their

effects on real human speech sound. The features representing human speech sound are introduced with their
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usefulness in speech recognition and synthesis. Finally, utilizing the acquired knowledge on human speech through

this course, students will implement a simple speech recognizer and a synthesizer as term projects.

ICE421 Introduction to Network

With a focus on the most current technology, this course offers a clear and comprehensive survey of the entire

data and computer communication networks. Emphasizing both the fundamental principles as well as the critical

role of performance in driving protocol and network design, it covers in detail all the critical technical areas in

data communications, wide-area networking, local area networking, and protocol design. The first part deals with

fundamentals of data networking including protocol architecture, digital data transmission techniques in wired and

wireless networks, signal coding. The second part covers WAN technology such as circuit switching, packet

switching, ATM, routing, congestion control, and LAN technology including high-speed LAN and wireless LAN.

The third part exploits interworking protocols, transport protocols and network security.

ICE422 Network Protocol+Lab.

In this lecture, Internet Protocol and application including TCP/IP are studied. In particular, the course mainly

focuses on the real experience of the TCP/IP Networking. The lecture includes discussions of theoretical concept

of TCP/IP protocols. Practical experience will be applied on a local area network using 10/100 Mbps Ethernet

where students will learn how to install Operating Software(e.g., Window and Linux) in the PC environment. As

well, some socket programs(i.e. web chatting and multicast applications) will be learned. The same TCP/IP

applications are also studied to run a Linux-based embedded system. Students will garner real-world experience in

their term project which consists of performing multimedia Internet programming like web hosting, web

broadcasting center, and various clients/server applications, etc. As well, students can gather some experiences in

network programming in the embedded Linux platform. Based on this lecture, students will receive a theoretical

background on the TCP/IP network and real-world experience. In addition, the course briefly introduce recent

trends in the new IP version 6 Protocol and Mobile IP Protocol, etc. Finally, some invited speakers will lecture

on specific topics.

ICE431 Wireless Communication+Lab.

Digital communications is one of the most important fields of telecommunications, and this reliable efficient means

of transmitting information is now widely used in domestic, military and space communications systems. In this

course, with the Lab-Volt Digital Communication Training System, students will be able to configure, operate, and

troubleshoot major components of the digital communication system. i.e., PAM, PCM, ASK, FSK, BPSK etc.

ICE440 Digital Color Processing

In our daily lives, color images surround us in print, TV, computer displays, photographs, and movies. While

these color images are taken for granted by a majority of readers and viewers, their production engages an entire

industry of scientist, engineers and practitioners. The purpose of this course is to provide a introduction to some

of fundamentals of color science, colorimetry, color technology, and color systems.

ICE441 Radio Electronics+Lab.

ICE451 Laser Electronics

In this course you will develop a working knowledge of the physical principles of ray optics, laser operation, laser

optics, semiconductor lasers and atom-field interaction. The first part of the course will cover fundamental

electromagnetics and related ray optics. The second part will cover the laser optics including laser beams and

optical resonators. The third part will cover the semiconductor lasers and their applications. The final part will

cover interaction of radiation and matter, which determine the lasting characteristics and spectroscopy.

ICE452 Introduction to Optical Communication

Optical communications play a key role as a physical infrastructure in telecommunication netwrok. The goal of

this course aids students to understand basic principles of optical fiber and optical communication systems. So, the

coursetopics will covers principles of light propagation and characteristics of optical fiber, especially in single

mode optical fiber. It also covers basic theory and characteristics of light launching and coupling between sources

and optical fibers or fibers to fibers. Light sources and photodetectors will be also touched. This course covers the

basic design principle of digital optical communication systems and advanced optical communication techniques

such as WDM.
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ICE465 Digital Radio

This course is uniquely designed for students who want to gain insight on the basics of digital baseband and RF

transceivers in modern digital wireless communication systems. The course provides fundamental concepts and an

overviews of the practical engineering of modern digital radio transceiver technologies including channel coding,

architecture. Systematic analyses form source data to RF signal, and from digital baseband to RF circuits which an

example standard are also provided.

ICE466 Numerical Methods for Engineers

This course is presenting broad overview of numerical methods for students who need to apply computer

solutions in many practical applications.

There are many existing application packages available for students to learn just how to use it, and to apply to

real problems without basic numerical knowledge. No wonder why one cannot explain about the validity of the

results, as well one feels difficulty to try new strange problem for which the existing package cannot handle. With

proper understanding of basic numerical procedure, one can enhance one’s usage of computers and will be

prepared for the new challenging problems.

The course will cover some important numerical aspects of linear equations, nonlinear equations, interpolation,

numerical integration, ordinary differential equations, and some of eigensystems.

This course is recommended for both upper undergraduates and graduate students.

ICC495~6/ICE495~6 Independent Study for Undergraduate Project

- Preparation for the Undergraduate Project

- 3 credits

- Choose a topic provided by an ICU faculty member

- The topic selection process is supervised by the Undergraduate Project Committee

- Interim process reports may be requested by the UPC

- Submit 10-page written final report with a signature from your research supervisor by the last day of the

class of the enrolled term

- Each research supervisor is also required to submit an evaluation on the performance of the students by the

last day of the final exam week to UPC.

ICC497/ICE497 Undergraduate Project

- Prerequisite : Independent Study for Undergraduate Project

- 6 credits

- Propose your own research topic and find a research supervisor. Submit a proposal with the supervisor's

name by the end of the Add/Drop period of the term.

- Submit the final research report with the signature from your research supervisor by the last day of the final

exam week.

- Presentation of your work may be required.

ICC498/ICE498 Internship Research for Bachelor

Internship Research for Bachelor provides undergraduate students with opportunities to gain a pre-professional

research experience in particular research fields. This opportunity will motivate undergraduate students to get

interested in realistic research works through which they are expected to learn the how to handle and solve the IT

related engineering problems and to get experience on collaboration with other co-works in real fields.

Students can get earn up to 12 cumulative credits which are parts of the required credits for Bachelor degree.

Students are required to consult the vice dean of School of Engineering about the research works and

organizations before starting their internship. The internship students are requested to make regular progress reports

on their research work and are supposed to present their final work at the ends of internship periods.
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❑ Graduate

ICE502 Computer Architecture

Covers modern computer architecture, focused on instruction set design, pipelining (hazards, instruction-level

parallelism, branch prediction) and memory hierarchy (cache, main memory, virtual memory). System issues such

as storage systems (I/O device, I/O performance, RAID, File system) and parallel computer architectures are also

studied.

ICE503 Operating System

This course is concerned with the principles and practice of modern operating systems. We will study core

operating system principles: processes and threads, kernel design and protection, concurrency and synchronization,

memory management, disk and I/O systems, networking and distributed systems, and possibly security. The course

goals are to give you a strong foundation in the key concepts of operating systems and to help your

understandings on current hot topics with respect to modern operating systems, such as real-time operating systems,

multimedia operating systems, system-level quality-of-service provisioning as well as middle-ware support for

soft-real time applications. You will work in groups of 2 or 3 for writing a term (survey) paper. You will present

your term papers in presentation sessions with myself. If time permits, we will use an instructional operating

system, such as Nachos, for hands-on exposure to operating system design and implementation issues. In that case,

a strong C/C++ Unix background

ICE504 Probability & Random process

This course covers not only the basic theoretical concepts but also how to solve problems in engineering and

management practices. This course requires that the students develop problem-solving skills and understand how to

make transition from a real problem to a probability model for that problem.

ICE505 Digital Signal Processing

In this course, the basic ideas of digital signal processing techniques are covered. The techniques to be dealt with

in this course include the sampling theory, the Z-transform, the Fourier transform, the analog-to-digital filter design

techniques, the digital filter design techniques, spectral analysis, and cepstral analysis. Homework will include

problem solving, programming, and the summary of a related research paper. Students who are willing to major in

multimedia, digital and mobile communication, and coding algorithms are strongly encouraged to take this course

as a base for their future research.

ICE506 Digital Communication Theory

Basic concepts for transmitting digital information over the channel will be covered: Source Coding/Decoding,

Modulation/Detection, and Channel Coding/Decoding under noisy environments. Principles of signal theory will be

adopted in representing modulation signals. Various modulation techniques for power-efficient and bandwidth

efficient schemes are covered. Optimal detection/estimation techniques are introduced in theory as well as in

implementation. Coding schemes such as block, convolutional, and TCM are also treated in this subject. Term

project on the topics covered and will be presented by the student in class.

(Prerequisites : ICE504, ICE513)

ICE507 Telecommunication Network Engineering

The lecture on communications network engineering will introduce the key technologies in the communications

network and will cover a wide variety of problems encountered in designing communications network and presents

common techniques to solve them. The lecture will handle the problems that must be solved during the design of

communications network and introduce the basic principles, the theoretical models for networking, and the network

capabilities to be needed for the high-speed network services as well. Especially, internetworking and high

performance networking also will be handled in the lecture.

ICE508 Numerical Methods for Engineers

This course is presenting broad overview of numerical methods for students who need to apply computer

solutions in many practical applications.

There are many existing application packages available for students to learn just how to use it, and to apply to

real problems without basic numerical knowledge. No wonder why one cannot explain about the validity of the
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results, as well one feels difficulty to try new strange problem for which the existing package cannot handle. With

proper understanding of basic numerical procedure, one can enhance one’s usage of computers and will be

prepared for the new challenging problems.

The course will cover some important numerical aspects of linear equations, nonlinear equations, interpolation,

numerical integration, ordinary differential equations, and some of eigensystems.

This course is recommended for both upper undergraduates and graduate students.

ICE509 Electromagnetic Fields and Wave Propagation

This course will try to give clear understanding of Electromagnetic Wave Properties which forms the backbone of

modern radio communications. It is dealing with Maxwell equation, boundary value problems, Green's function,

waveguides and propagation of radio waves. Some modern computational method to solve the field problems are

introduced in along with conventional analytic methods. Applications like mobile communication system, optical

communications, antenna design or RF/Microwave circuits will be discussed to help the practicing engineers to

gain physical insights. Prerequisite for this course is college level electromagnetic courses, and advanced

mathematics.

ICE510 Semiconductor Device Physics

This course provides a fundamental understanding of the semiconductor device physics, operation principles and

device characteristics associated with modern microelectronic devices. In particular, fundamental concepts such as

the energy-band, carrier distribution, transport properties, basic device technology and p-n junction characteristics

are covered. Besides, the important electronic structures and theories associated with bipolar transistors and MOS

transistors are also discussed.

ICE512 Wave Optics

This course provides physical principles and applications of modern optics for research in optical communication,

optical signal processing and optical devices. The contents of this lecture cover geometrical optics, wave optics,

propagation through media, wave-matter interactions, Fourier optics, electro-optics, acousto-optics, nonlinear optics

and quantum optics. Basic principles, practical systems and applications are emphasized to understand the optical

communication systems and devices.

ICE513 Linear systems

This class is one of the basic courses to study Siganl Processing, Coding and Information Theory, Modulation

Theory, Communications Theory, Communications Engineering, Signal Detection and Estimation Theory.

ICE519 Coding Theory

After introducing basic information theory such as entropy theory, mutual information, channel capacity, noisy

coding theorem, noiseless coding theorem, this courses introduces basic concepts on coding theory and several

famous codes such as block codes, Reed-Muller codes, BCH codes, Reed-Solomon codes, and Golay codes. Basic

concepts includes encoding, decoding, syndrome, generating matrix, error detection and correction, probability of

error, minimum distance, covering radius, weight enumerator, linear codes, cyclic codes, dual codes, self-dual

codes, and perfect codes. This course mainly focuses on cryptographic aspects and usage of the coding

theory.(Prerequisite : ICE518)

ICE528 Digital Switching Engineering

This course covers various switching technologies for telecommunication networks such as circuit switching, packet

switching, frame relay, ATM, and IP routing technologies in terms of basic concepts, underlying technologies,

protocols, and fundamental components and functions of switching systems. It also deals with traffic theory,

network architectures as well as implementation examples for switching systems.

ICE531 Wireless Communication Soc I

This course covers the analysis and implementation of a specific wireless communication system. This

well-equipped laboratory focuses on the implementation and demonstration of the whole wireless system including

source coding, baseband, and RF transceiver. The target system has the OFDM technology, MIMO technology,

channel coding, etc. The implementation of the system is processed using pre-implemented IPs and newly designed

IPs through the concept of SoC.
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ICE534 Web-based Software Development

The World Wide Web (Web) is now considered as a global software engineering environment for collaboratively

developing large-scale software systems, and a medium for economically deploying software components and

remotely accessing various component services. The main goals of this course are to gain knowledge about various

Web-related technologies and software engineering concepts that enable efficient development of large, complex

Web-based software, and to practice them by performing a term project. The state-of-the-art technologies, including

Internet agents, Web Services, Semantic Web, service-oriented architectures, and service coordination mechanisms,

are covered in this course.

ICE539 Software Engineering Economics & Management

As software size is getting bigger and more complex, it is very hard to lead software projects successful. During

the course of software development, project managers need to solve various problems related to people, economic

values, and software techniques. The primary objectives of this course are to enable the students to understand the

fundamental principles underlying software management and economics; to analyze management situations via case

studies; to analyze software cost/schedule tradeoff issues via software cost estimation tools and microeconomic

techniques; and to apply the principles and techniques to practical situations.

ICE540 Bioinformatics

This is an introductory course of bioinformatics. The general objective of the course is to provide a one semester

introduction and overview to the fields of bioinformatics and genomics. This includes practical knowledge in

biology general, genomics, functional genomics, proteomics, structural genomics, and various algorithms and

computational tools in bioinformatics fields.

ICE541 Biochemistry

Biochemistry is the study of the molecular basis of life. This course includes the principles of biomolecules and

molecular processes that are fundamental for the functioning and maintenance of cell, tissues and organs.

ICE542 Molecular Genetics

This course provides integrated molecular and classical genetics. The topics have been chosen to help students

achieve the following objectives:

- Understand the basic processes of gene transmission, mutation, expression, and regulation.

- Learn to formulate genetic hypothesis, work out their consequences, and test the results against observed data.

ICE543 Experimental Methods in Biotechnology and Lab.

As a Bioinformatics track core course, students will learn the experimental techniques used in Biotechnology

relevant to Bioinformatics. The emphasis is on DNA and protein sequencing methods and gene expression analysis

to learn how biological data could be obtained by high throughput experiments. There will be also an introduction

to protein structure & function analysis, and analysis techniques for cellular biomolecules such as

immunohistochemistry and in situ hybridization. For students who do not have a strong biological background, the

course shall provide enough knowledge and hands-on experience to understand experimental methods used in

Bioinformatics and Biotechnology. Laboratory classes will be carried out at Korea Basic Science Institutes (KBSI)

and Korea Research Institutes of Biology and Biotechnology (KRIBB) under the supervision of Drs. Seung Il Kim

(KBSI) and Young Il Eom (KRIBB).

ICE545 Data & Text Mining

This course will introduce the essential techniques of text miming, understood as the process of deriving

high-quality information from unstructured text. The techniques include: the process of analyzing and structuring

the input text with natural language processing methods, deriving patterns with machine learning methods, and

evaluating and interpreting the output. The course will cover some typical text mining tasks such as text

categorization, text clustering, document summarization, and relation discovery between entities.

ICE546 Embedded Processor Design

This course studies fundamentals of designing embedded systems. The following topics will be covered in the

course:

- Review of combinational and sequential logics

- Datapath components such as adders, shifters, counters, etc

- Introduction to VHDL
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- Custom single-purpose processor design

- General-purpose processor design

- Application-specific processor design

- Commercial processors-ARM processor, Intel 8051 microcontroller, DSP processor

- Peripherals

- Memory

- Interfacing

- Example- digital camera

- Concurrent process models

- Example- Wireless sensor node

- Power/Reliability issues

Throughout the course, students will be asked to apply their understanding of the above topics on homework

assignments and tests. We will use VHDL to implement simple single-purpose and general-purpose processors.

ICE552 Computer Science for Engineers

This course offers various background topics for software engineers to start graduate level study of software

engineering study. Topics include

- Advanced Discrete Mathematics

- UML and Design Tool

- Probability Model

- Advanced Data Structure and Algorithm

- Object-oriented Systems & Middleware

After successful completion, students will be ready to various graduate level software engineering courses such as

models of software systems, analysis of software artifacts, methods of software development and software

architecture. The official programming language of the course is Java.

ICE565 Introduction to acoustics

ICE573 Next Generation Display Engineering

ICE574 Introduction to Quantum Electronics

Quantum mechanics and electronics are at the heart of modern science and engineering. In engineering, especially

in the fields of semiconductors, optics, and electronic devices, all the fundamental theories originate from the

quantum mechanics. Therefore, for advanced and creative research, quantum mechanics is a must-to-be-learned

subject for engineering majors. This course aims at providing the basic quantum mechanics concepts and

problem-solving skills in applications to electronic devices to undergrad seniors and first-year graduate students. In

this course, the basics of quantum mechanics will be first discussed, and then the Schrodinger equation which is

considered as the master equation in quantum mechanics will be introduced. The problems in modern electronic

and optoelectronic devices will be then formulated in the framework of the quantum mechanics and their solution

will be sought through the solution of the Schrodinger equations.

ICE577 Numerical Linear Algebra

Linear algebra is one of the most fundamental subjects needed in engineering. The basic question in linear algebra

is how to solve various systems of linear systems. First, in this course, we introduce the notion of matrix and

operations of matrices. Some notion such as Gaussian elimination, orthogonality, eigenvalues, and eigenvectors will

also be introduced. These are beyond the high school math scope, but can be learned and understood using basic

matrix algebra rather than abstract theorem or proof.

ICE578 Estimation Theory

In this course, students can learn theories of optimal estimation and how to design optimal estimation algorithms

that may be implemented on a digital computer. The necessary background that has been assumed is an exposure

to the basic theory of digital signal processing, probability and random processes, and linear and matrix algebra.

The prerequisites are believed to be elementary topics in undergraduate schools of electrical engineering and other

related departments. Senior undergraduate students and graduate students in good standing can take this course

without any difficulties.
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ICE579 Geographic Information Systems

ICE580 Multimedia Communication Middleware

Communication middleware is a distributed software layer that sits above the network operating system and below

the application layer and abstracts the heterogeneity of the underlying environment. The role of middleware in

communications systems will become increasingly important, especially in emerging technology areas such as

mobile computing where the integration of different applications and services from different wired and wireless

networks becomes important. Since a middleware is represented with providing useful building blocks for the

construction of software component, the lecture on communication middleware will introduce basic principles,

architectures, and interactions specifically in Java environments, and regarding computing architecture and

middleware in future Grid computing infrastructure.

ICE581 Introduction to SoC

This course is to define SOC design and present the basics of SOC design methodologies. Topics to be covered

include: specification & modeling, communication-based design, and the validation & performance analysis of

embedded systems.

ICE582 CMOS VLSI Design

ICE584 Introduction to Biomedical Engineering

This course will introduce fundamental medical technology based on electrical engineering disciplines. Topics

include anatomy and physiology related to important human diseases and biomedical engineering principles focusing

on instrumentation, sensors, imaging, and ubiquitous healthcare services.

ICE585 Introduction to Software Product Line Engineering

ICE600 Computer Networks

This course covers key computer network technologies and especially current issues facing modern computer

networks. Network architecture (hardware and software), internetworking using TCP/IP, routing, congestion control

and quality of service, ATM networks, high-level network services and Next Generation Internet are major items.

Performance modeling and estimation of computer networks also are covered throughout this course.

ICE601 Distributed Systems

This course provides theoretical knowledge and hands-on experience with distributed systems' design and

implementation. The course will focus on the principles underlying modern distributed systems such as networking,

naming, security, distributed sychronization, concurrency, fault tolerance, etc. along with case studies. Emphasis will

be on evaluating and critiquing approaches and ideas.

ICE602 Ubiquitous Networking

ICE605 Modern Cryptography

With the advancement of information infrastructure, the side-effects such as illegal wiretapping, modification, or

insertion, etc of information are rapidly increased. This course focuses the student to be capable of designing the

theoretical and practical countermeasures against such malicious acts for building secure information society. This

course deals with symmetric cryptosystem (conventional cryptosystems, block and stream ciphers), asymmetric

cryptosytem (RSA, Diffie-Hellman, etc), digital signature, hash function, identification, zero-knowledge proof, and

the latest hot issues by student term projects.(Prerequisite : ICE518)

ICE606 Database Systems

The objective of this course is to give students not only the understanding of rapidly advancing database

management techniques but also the capability of applying them to various applications and services, such as

e-Commerce, digital library, and Internet-based information systems. The course will cover different approaches to

information modeling, languages, query processing, optimization, and data storage and manipulation techniques.

Students will experience a real-world design and implementation of class-level information management systems

through the term projects.
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ICE608 Artificial Intelligence

Knowledge representation, heuristic search, machine learning, problem solving, and logic deduction are introduced.

Based on these concepts, students learn how to build the artificial intelligence application systems such as natural

language processing, computer vision, intelligent search systems, expert systems.

ICE609 Computer Graphics

This course aims at providing a broad introduction to the field of Computer Graphics. Topics include geometric

objects and transformation, viewing, shading, rendering, modeling, texture mapping, animation and visualization.

Through a series of programming assignments, students will become familiar with interactive 2D and 3D graphical

display concepts.

ICE614 Natural Language Processing

This course provides an introduction to the field of Natural Language Processing (NLP) - the creation of computer

programs that can understand, generate, and learn natural language. Three major subfields of NLP, syntax,

semantics, and pragmatics, are introduced together with morphology. The course will introduce both

knowledge-based and statistical methods for NLP, and will illustrate the use of such methods in a variety of

application areas such as text mining, information extraction, and conversational agents.

ICE615 Network Security

This course offers how to evaluate a variety of vulnerabilities over the existing network and how to construct

security protocols and their applications by using cryptoalgorithms, digital signature and hash function to guarantee

integrity of information and authentication of network entities. Moreover, every student can get the knowledge on

a typical network authentication protocol like Kerberos, secure e-mailing system like PEM, X.400, S/MIME and

PGP, emerging network security protocol like IPSEC and SET protocol and firewall.(Prerequisite : ICE605)

ICE617 Human Computer Interaction

Human-Computer Interaction is a study of efficient communication between people and computers, and the

communication usually is via multiple perceptual channels. An important implication of this definition is that HCI

is a highly interdisciplinary study that requires understanding of different subjects from diverse disciplines such as

psychology, psychophysics, graphics, and software engineering, to name a few. Therefore, the course will be a

collection of reference points where students can start their own investigation into subjects in HCI. The course

will start with the most basic topics in HCI, such as usability principles, capabilities and constraints of perception

and expression processes, in both human and computer perspectives, models of interaction, and prototyping and

evaluation techniques. The latter part of the course will deal with special topics, such as interfaces for small

computers, virtual reality input/output devices, brain-computer interfaces.

ICE619 Advanced Digital Communication Theory

In this course, we explore basics concepts of detection and estimation theory and their application to digital

communications such as optimum detection rule on AWGN and synchronization. Then, we study the theory of

efficient digital communication over linear dispersive channels, including adaptive equalization.

ICE623 Data Communications

It studies the computer network architecture based on the OSI 7 layer model. It explains the layer protocol

including TCP/IP protocol in detail. The practical experiences of TCP/IP programming are included using the SDL

(Specification and Description Language) and socket programming. In addition, the recent trends of Internet

protocols are also lectured such as IPv6 and Mobile IP.

ICE625 Telecommunications Network Management

The lecture on network management will introduce the key issues in the communications network management and

will cover a new paradigm encountered in managing communications network. Basically lecture will handle the

TMN that should be considered in telecommunications network and introduce the basic principles of OSI-based

management. And a newer paradigm for managing networks is also treated in the lecture, one that provides a

better network-wide view than the legacy approaches. New technology trends will add more intelligence to network

management, relieving network managers and how the network is meeting business needs, e.g. policy based

networking. By shifting the emphasis of the network management away from devices and interfaces to users and

applications, abstracting the details of device configuration, and centralizing the creation and storage of network

policies, the policy based networking offers a solution to many of the pressing network management problems.
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ICE626 Digital Image Processing

This lecture provides basic concept of digital image processing and visual information. Students will learn various

techniques for the image processing, which could be applied to multimedia processing in the Internet, digital

broadcasting and video telephony. Students are required to practice the technique learned in the lecture through

some experiments including computer simulations. This is very helpful to learn the core of the lecture. The

practices include the development of algorithms or demonstration of tasks using image processing tool such as

Matlab. General topics which will cover in the lecture are as follows :

- Human Visual Perception, Sampling and quantization

- Image Enhancement and restoration

- Image transformation and Compression

- Image segmentation and understanding

ICE629 Speech and Audio Coding Theory

The purpose of this course work is to learn the mathematical background and implementation techniques of

classical waveform coding methods such as PCM and ADPCM and recent mobile coding methods including

MPLPC, CELP, IMBE, so on. Also, we study the audio coding techniques. It includes Sampling & Quantization,

LPC modeling and LSF quantization, AbS coding, Low-Delay coding, System Application, etc.

ICE630 Video Coding Theory

Recently video compression becomes reality in digital television and telecommunications areas as well as in

multimedia area. The video coding theory class aims at providing students with the comprehensive overview of the

principles and algorithms employed in still image and video compression technologies. A particular course

objective is an in-depth understanding of the rationale behind the frame-based video coding such as MPEG-2 video

coding standard and the object based video coding such as MPEG-4 visual coding standards as well as their

related systems issues.

ICE631 Pattern Recognition Theory

The course objective aims at learning pattern recognition theory. The course covers a wide range of pattern

recognition techniques in the areas of statistical, neural and syntactic pattern recognitions. The pattern recognition

plays an important role in the areas of finger print identification, speech recognition, image understanding,

characteristic recognition, target detection/recognition and audio-visual feature extraction and indexing, etc. The

major tops include design of parametric and non-parametric classifiers with supervised and unsupervised methods,

neural networks for pattern recognition and grammar based approaches to syntactic patterns such as natural

languages. Students also experience implementations and simulations of various pattern recognition technologies via

the class homework in 4~5 times and a term project assignments.

ICE632 Speech Signal Processing

This course provides DSP-based approaches for solving the problems related to speech signal processing. We deal

with speech-specific characteristics, speech analysis and modeling in time and frequency domain, homomorphic

processing of speech signal, LPC modeling, and so on. Thus you can get the mathematical basis required to

research the speech processing technology and develop the application systems such as speech coding, speech

synthesis, and speech recognition.

ICE633 Digital Video Processing

This lecture provides basic concepts of digital video which is becoming popular in the area of Internet and

multimedia communication. Topics include digital video formats for Internet and communication, compression,

2-D/3-D motion estimation, frame rate conversion, deinterlacing, MPEG and video enhancement. In addition to the

theory, students require to participate in experiments that are related to the above topics. The experiments will be

performed by algorithm implementation using C++ or Matlab.

ICE634 Adaptive Signal Processing

Adaptive filters such as LMS algorithm, Kalman Filter, Wiener Filter, RLS adaptive lattice filter will be studied

first. And then, active noise cancellation and echo cancellation algorithms will be implemented as a term project.

ICE635 CDMA-based Communication Systems

Basic principles and the operational concepts of spread spectrum communication systems will be covered. How to
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make the spectrum spread for use and its properties will be introduced. Multiple access schemes, codes, code

acquisition/tracking methods, DS(direct sequence) and FH/TH(frequency/time hopping) systems are dealt

comprehensively. Also, the reasoning behind the narrow-band spreading for IS-95A and wideband spreading for

IMT-2000 will be introduced.

ICE636 Mobile Communication Systems

In this course, we study the fundamental and advanced topics in wireless and mobile communications systems.

Topics include: (1) propagation phenomena, (2) wireless/mobile channel modeling, (3) performance evaluation of

modulation schemes on multi-path fading channel, (4) techniques to combat multi-path fading such as multi-carrier

modulation, adaptive equalization, and diversity, and (5) multiple access techniques, multi-user detection, and

multiple-input and multiple-output (MIMO) signal processing.

ICE638 Optical Communications

This lecture course provides principles and theory of optical communications. The lecture topics will covers

principles of light propagation and transmission characteristics of optical fiber, basic theory and characteristics of

light sources and photodetectors. It will also cover the basic design principle of digital and analog optical

communication systems. Finally advanced optical communication techniques such as WDM, solition, and optical

amplifiers will be discussed.

ICE643 Optical Circuit and System Design

Modern optical networks use advanced all-optical transmission technologies. This class teaches optical layer

designing rules in a concept of circuit performances and integrated system efficiency.

ICE647 RF IC Design

Study the RF integrated circuit focusing the analysis and practical design techniques. The frequency range of

interest will be 10 MHz ~ 10 GHz covering most of the commercial wireless communication systems such as

cellular, PCS, GPS, WCDMA, WLAN, Bluetooth, ZigBee, UWB, etc. Topics include brief overview of active and

passive RF device design/modeling, and the transistor level circuit designs ─ low noise amplifiers, up- &

down-conversion mixers, and voltage controlled oscillators. Considering the latest technology trends, the low power

and ultra wide band aspect of the RFIC design will be discussed as well as the direct conversion receiver issues.

State-of-the-art examples of the reported designs will be analyzed emphasizing the silicon technologies, especially

the CMOS. Circuit design project (LNA, mixer, and oscillator) using Cadence Spectre (commercial software) will

be given for the hands-on experience.

ICE649 Microwave Engineering

The goal of this course is to introduce students to the concepts and principles of the advanced microwave

engineering, including the use of computer aided design(CAD) methods. RF/microwave CAD is employed

extensively in industry and a knowledge of the principles and methods used is important for anyone who may

work in an RF/microwave related field. Theory and design of passive and active microwave components, and

microwave circuits including: microstrip line, guided wave device, filter, amplifier, oscillators, and experimental

characterization of above components using the network analyzer, spectrum analyzer, power and noise meters. In

this course, the theoretical and practical concept of microwave engineering is useful applications to the analysis

and design of microwave components, microwave circuits, and optics. The general flow of this class is Application

--> System --> Component; individual components are analyzed by Fields --> Modes --> Equivalent Network.

ICE651 MMIC Design

Signal and large-signal models, noise parameters, and load-pull data, the students will design the stability and

input and output impedances of the microwave integrated circuits for noise, gain, and output power. The course

will cover the 2-ports network, scattering parameters, Smith charts, signal flow graphs, power gains, LNA,

broadband amplifier design, power amplifier design, and simulation and analysis. The student will be assigned with

term project designing a specific microwave circuit using an ICU-owned CAD tool, and the results will be

implemented using an MMIC foundry. This course is designed to provide graduate students with design capability

of the microwave integrated circuits such as low noise amplifiers, broadband amplifiers, and power amplifiers. By

analysing the scattering matrix, small-(Prerequisites : ICE509, ICE647)
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ICE653 Computer Haptics

The word ‘haptic’ refers to ‘the sense of touch. Computer haptics is the growing discipline that deals with

computation of touch sensation by allowing a user to intuitively interact with the virtual world as if the virtual

world is tangible. This course covers fundamentals and design for haptic device and current state-of-the-art haptic

rendering algorithms, Applications of haptic rendering will be also investigated. Students are expected to present a

technical paper or book chapters in class for discussion, and learn haptics programming for application

development.

ICE657 VLSI Design

Today's system integration trend is SoC (System-on-Chip) which integrates an information and communication

system on a chip. SoC is composed of every kinds of IPs ( Intellectual Properties), starting from CPU, DSP,

memory up to communication interface, video decoders and peripherals. The requirement of short TTM

(Time-To-Market) obliges us to reuse IPs. Accordingly, VLSI Design is to study the generation and integration of

IPs and their reuse related issues. Generation and integration of IPs focus on the optimization of algorithm

implementation, efficient design methodology and verification. Reuse related issues cover virtual component concept

and coding guidelines.

ICE661 Queueing Theory

At the first half of the course we deal with fundamental stochastic processes such as Poisson process, renewal

process, discrete-time Markov chain, and continuous-time Markov chain which are necessary to analyze

performances of next generation networks. We then study concepts, underlying theories, and applications of IBP,

IPP, MMBP, MMPP, QBD, self-similar process which are widely used for traffic modeling in high-speed data

networks. We also cover basic queueing theories related to various stochastic processes.

ICE664 Optical Networks

This course converges conventional optical transmission technology into the networking area including Internet.

Therefore, after covering transmission aspects of second generation fiber optic networks, this lecture focuses on the

networking aspects such as architectures, wavelength routing networks, virtual topology design, deployment

consideration, optical Internet, and photonic packet switching at optical layer.

ICE667 Microwave Devices

This course is designed to provide a cohesive overview of the fundamental subjects required for the design and

analysis of the RF stages of modern wireless systems, including antenna, propagation, fading, noise, receiver

design, modulation methods, and bit error rates. Content is also included on the design of key components used in

wireless systems, such as filters, antennas, and mixers. The students are required to participate in design,

evaluation, and possibly fabrication that are related to the above topics using microwave CAD tools, measurement

tools, and fabrication facilities.

ICE668 RF Devices

Course objective is to provide students with a comprehensive understanding of RF devices and related circuit

characteristics particularly for RF system applications. First, several key points such as two-port networks,

S-parameters, Smith chart, impedance matching are studied. Then, RF filters, diodes, and field effect transistors and

their characteristics will be covered.

ICE669 Wireless Transceiver Design

In this course basic principles of RF transceivers in mobile unit for modern digital communications are covered.

Overall view of baseband functions such as channel coding and digital modulation is introduced briefly. The

nonlinear and noise characteristics of RF systems are studied, and the architectural characteristics and system-level

characterization of the RF transceivers are also studied. RF system design requirements are analyzed from the

modern wireless communications standards such as IS-98A/B and 3GPP, and system-level design on the basis of

the analysis is performed.

ICE676 Analysis and Design of Antenna

This course mainly deals with general theories and applications for microwave and mobile antennas. The main

topics are including an introduction to antennas, analysis and synthesis of antenna elements and arrays, linear

antennas, self and mutual impedance, aperture, traveling wave, broadband, and microstrip antennas. Finally antenna

measurement techniques, active antenna, and active phase array technology will be mentioned.
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ICE677 Wireless Communications SoCⅡ

The purpose of this course work is to study the basic theories of the coding and the modulation which are bases

of the digital communications. Especially the coding and the modulation algorithm of the hot-issued Bluetooth

system will be studied and its operation will be verified.

ICE679 Multimedia Systems

ICE681 Mixed signal circuit design

This course is concerned with data converter design aspects for integrated mixed analog/digital systems. In this

course, data conversion principles of various types of ADCs and DACs will be studied. Major sources of

performance limitations and their effects on performance metrics will be discussed, and performance enhancing

design techniques will be investigated as well from various papers and texts. Selected subjects to be discussed in

this course are; Sampling circuits and comparators, various types of ADCs (Flash, Pipeline, SAR, Folding,

Time-interleaving, Oversampling), various types of DACs (R-DAC, I-DAC, C-DAC), performance limitations

(circuit noise, device mismatch, nonlinearity, jitter, settling speed, switching noise)

ICE683 Wireless Communication Network

Followed by the brief introduction on the evolution of wireless communications from and to future wireless

communications, RRM(radio resource management) techniques with through understanding about the physical layer

will be comprehensively provided. Topics include: Characterization of wireless traffic (internet traffic), multiple

access techniques, call admission control, call processing, scheduling, retransmission, diversity, hand off and cell

planning. Also, state-of-the-art network issues including adhoc network and mesh networks will be given. Term

projects are required including presentation inclass for discussions.

ICE689 Analogue Integrated Circuits Design

This course is devised to teach graduate level analog circuit analysis and design techniques. The course will

provide a general knowledge on analog circuit analysis and design techniques, which become the basics for the

various analog circuits such as conventional analog, mixed signal, RF & MMICs, and optical system related

circuits. The course will briefly cover the device physics for MOS and bipolar devices. The circuit analysis and

design includes single-stage amplifiers, differential amplifiers, current sources and sinks, frequency response of

amplifiers, noise, feedback, operational amplifiers, stability and frequency compensation, references,

switched-capacitor circuits, etc. Emphasis will be on the CMOS technologies but the bipolar circuit theory would

be paralleled. Simulation projects will be assigned.

ICE690 Handset L2/L3 Software

The purpose of this course work is to cultivate the ability on the area of software in wireless communication

system based on the CDMA system. This course will cover capacity of system, power control, soft handoff, call

admission control, call processing and so on with which the students will gain benefits to understand how to be

achieved the improvement of capacity of wireless communication system in the way of software.

ICE695 Machine Learning

The goal of the course is to introduce the key algorithms and theories of machine learning to students from

various disciplines. Therefore, the focus will be on the understanding of the main concepts and building the

insight into the nature of various machine-learning algorithms rather than on the mathematical foundation and

rigorous derivation of learning algorithms. Topics covered include, but not restricted to, concept learning, decision

tree learning, multi-layer perceptrons, radial-basis neuron networks, Bayesian networks, genetic algorithms, analytic

learning, and reinforcement learning. Homework problems will be biased toward application-minded students while

a few reading assignments will be prepared for those who seek mathematical foundation of the learning algorithms.

ICE696 Information Retrieval

It has become a common task to retrieve and extract necessary information from the flood of information in such

forms as text, image, and video, available through a variety of computer media and networks. With the advent of

Internet, the sheer amount of information has been increasing greatly, which requires automated retrieval techniques

to be not only effective but also efficient.

This course covers such techniques, some of which have been evolving for the past decades and others having

being around only since the introduction of the Word Wide Web. The main topic areas are: analysis of text and
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representation of its content, storage and retrieval models, human-computer interactions, evaluation of systems and

algorithms through experiments. In addition, the course will cover more contemporary topics including information

organization/presentation techniques such as categorization and summarization, distributed information retrieval,

information extraction, and multimedia retrieval.

ICE698 Modeling and Simulation

This is an introductory course on simulation and modeling in graduate level. Modeling and simulation are good

tools that provide deeper understanding of systems of interests. The first part will cover mathematical models such

as Markov chains, queues in isolation, queueing networks. The second part will cover simulation techniques such

as random number generation, and so on. Basic understanding of probability and programming skills are required.

Students will be asked to pick a problem of their own interests, to formulate a problem, and to solve it.

ICE702 Statistical Signal Processing

The area of signal processing deals broadly with both signals and systems. Digital Signal Processing you studied

previously generally assumes that the signals are deterministic. This course, however, is aim to provide a statistical

methodology to analyze and design signals which is inherently random. Topics include signal modeling, optimal

filtering, spectrum estimation and adaptive filtering.

ICE711 Human Vision Modeling

ICE714 IPTV Network and Protocol

ICE715 Mobile Computing

Mobile computing attracts tremendous attention recently due to its promise in the next decade. Communication

devices such as cellular phones and pagers are merging with portable computing devices such as PDA (Personal

Digital Assistant) to provide connectivity as well as productivity on the road. Mobile networking protocols and

portable device technologies have been developed for the mobile computing. This course focuses on mobile

networking (routing and wireless TCP) and embedded system design (low power software, embedded interfacing

and communication, and cross development environment). On the exit of this course, you will have basic concept

on mobile networking and extensive experience on embedded system design.(Prerequisites : ICE600, ICE601)

ICE720 Electronic Commerce

With the wide spread of the Internet, E-commerce is becoming a crucial discipline nowadays. In this course,

several E-commerce related issues such as techniques, principles, benefits, and perspectives are introduced. Then

each subtopic in E-commerce is treated with the introduction of its application areas. The subtopic areas include

CRM(Customer Relationship Management), SCM(Supply Chain Management), Data Mining, Agent, Workflow,

ERP(Enterprise Resource Planning), Security, etc. Student has to decide one interested subtopic in the course and

term projects are given in the topics.(Prerequisite : ICE605)

ICE732 Information Theory

ICE736 Design and Analysis of Broadband Networks

It studies the design and performance analysis for broadband network. It includes the queueing network theory of

M/M/1, M/D/1, and M/G/1. The flow control schemes of sliding window protocol are analyzed in detail. The

Markovian queueing networks are modeled with operational analysis. The polling system and random access

scheme for wireline/wireless Internet are theoretically investigated. The performance of switching network and time

division multiplexing system are analyzed in the combination of queueing theory and scheduling algorithm. The

analytical results on the broadband network system are compared with simulation results using the OPNET

simulation software.

ICE745 Optimization Techniques for Mobile Communications

Fundamental techniques to analyze the communication systems will be provided both static and dynamic

optimization methods including stochastic optimization techniques and systems analysis and optimal control

techniques for radio environment, most complex time-varying stochastic environment. Case studies and state-of-the

art techniques from the most recent journal articles will be treated.
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ICE746 Speech Recognition System

The goal of this course is to provide the theoretical and technical basis required to design or implement speech

recognition algorithms or systems. The topics included are acoustic-phonetic characterization, speech processing

techniques for speech recognition, pattern comparison techniques, theory and implementation of HMMs, searching

techniques for continuous speech recognition, and other implementation issues.

ICE753 Software Requirements Engineering

This course is a graduate level advanced course on Requirements Engineering. Software requirements express the

need sand constraints that are placed upon a software product. It is widely acknowledged within the software

community that software projects are critically vulnerable when requirements engineering is applied poorly.

In this course, key knowledge areas including requirements engineering process, requirements elicitation,

requirements analysis, requirements traceability, requirements validation, requirements control, and requirements tools

are covered. Then advanced topics on requirements engineering will be discussed. At the end of the semester,

students should submit a term project result.

ICE754 Software Process

This course is a graduate level advanced course on software engineering. Software process is a topic of great

interest to the software engineering community. A process is an important leverage point from which to address

software quality and productivity issues.

The overall goals of this lecture are to understand foundations on software process, concepts of defining process,

and how to apply process concepts to improve software quality and productivity. In this course, key knowledge

areas including Capability Maturity Model(CMM), Capability Maturity Model Integration(CMMi), Personal Software

Process(PSP), Team Software Process(TSP), Process Definition, Process Assessment, and Software Engineering

Body of Knowledge(SWEBOK) are covered.

ICE763 Ubiquitous Computing System

This course is intended for graduate students. This course introduces the fundamentals of ubiquitous computing

system. It focuses on the main components of a ubiquitous computing system such as location sensing, context

management, service discovery, dynamic service reconfiguration, spontaneous networking, and security/privacy.

These concepts will be explained by analysis of and discussion on the existing systems. Students will be asked to

participate in this and to pursue a term project.

ICE764 Optimal Combining and Detection in Wireless Communications

ICE802 Special Topics on Computer Networks(Pervasive computing)

This course is intended for graduate students. This course introduces the fundamentals of pervasive computing

system. It focuses on the main components of a pervasive computing system such as adaptive networks (including

sensor & ad-hoc networks), context management, dynamic service reconfiguration, service discovery, and security &

privacy. These concepts will be explained by analysis of and discussion on the existing systems. The students will

be encouraged to participate in this and to pursue a term project using Active Surroundings, pervasive system.

ICE809 Special Topics on Artificial Intelligence

Special Topics on Artificial Intelligence (ICE0809) focuses on one or two subfields of artificial intelligence, and

provides students with the opportunity to learn, discuss, and experiment with the state-of-the-art technologies. The

topic areas vary semester by semester, but some of the topics covered recently include “AI and robot

programming”, where the aim was to let the students get hands-on experience on programming some intelligent

systems in the fields of AI and Robotics. Students will generally be asked to perform many examples and

projects.

ICE812 Special Topics on Advanced Networks

The objectives of this course are examining and debating the current research topics in broadband communication

networks. The subject will be diverse, ranging from new theory and algorithms. With the guidance of the

instructor, students are expected to understand some topical areas, find papers in the areas, study, criticize, suggest

new ideas, and present in person during the class as a term project. Much learning expected through this process

and group discussion in class. Reports are to be written on the basis of the study. The report must reflect

coherent view and understanding of the course and well written to publish in journal. Credibility of the technical

content in the report is important.
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ICE814 Special Topics on Multimedia Systems

This course provides special topics about multimedia system. In this semester, MPEG-7 and its related technology,

which is one of active part for the world standardization recently, will be covered. In the lecture, a basic

technology for the MPEG-7 description and a prototype system (XMA) of MPEG-7 will be introduced. Student

shall have many practices through term projects with the topic of multimedia indexing system.

Overall topics for this course are the following.

- MPEG-7 Overview

- MPEG-7 requirement

- MPEG-7 XM

- MPEG-7 XMA

ICE815 Special Topics on Image Engineering

This course deals with advanced topics on video coding systems. Topics covered will include: MPEG-4 visual,

H.264, SVC (scalable video coding), and their implementation issues. Students are assumed to have taken ICE630:

Video Coding Theory or equivalent knowledge. Students completing this course will be able to get the profound

knowledge on the most advanced video coding schemes.

ICE833 Special Topics on Optical Internet

This course attempts to cover special topics on optical Internet which marries the next generation Internet and fast

evolving DWDM optical network. Examples for the topics are integrated IP/WDM, MPLmS, Routing and

wavelength assignment, protection and restoration, traffic engineering and planning, survivability and availability,

labeled optical burst switching, optical packet switching, and optical packet Internet.(Prerequisite : ICE 664)

ICE834 Special Topics on Microwave System

The goal of this course is to introduce students to the concepts and principles of the advanced microwave system,

including the use of computer aided design (CAD) methods. Theory and design of passive and active microwave

components is included such as LNA, PA, mixer, PLL system, antenna and experimental characterization of above

components using the network analyzer, spectrum analyzer, power and noise meters. In this course, the theoretical

and practical concept of microwave system is useful applications to the analysis and design of microwave

components, and microwave systems.

ICE839 Special Topics on Ad Hoc Networks (I)

Students will develop working knowledge of the research problems and applications of ad hoc networks. The

course will cover the technologies for constructing ad hoc sensor networks and their applications. Students will be

assigned a list of state of the art published papers along the subject. Students will present the papers and discuss

with other students as to how to utilize and improve the ideas Students are required to submit progress report

each week. It is recommended that students have a good working knowledge of probability and random processes,

data communications and network.

ICE840 Special Topics on Ad Hoc Networks (II)

This course is continuation of ICE839 Special Topics on Ad Hoc Networks (1). This course will place emphasis

on queueing theory and advanced simulation techniques for ad hoc network systems performance analysis. Students

will be asked to pick own project and produce complete results.

ICE846 Special Topics on Network Convergence

Network convergence brings advantages of convenience and cost effectiveness to both users and the service

providers. This class teaches the newest fixed and mobile network services and technologies, and the core

convergence technologies for networks and services.

ICE847 Special Topics on Wireless Digital Processing

This course covers the digital signal processing technology requires to design digital wireless communication

transceiver. Basic building blocks such as digital filter, data conversion, and sampling rate conversion are issued in

this lecture. Especially, recent technologies are covered such as delta-sigma modulation, Farrow filter structure, and

polar transmitter architectures.
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ICE848 Special Topics on Advanced Communication Middleware and Computing system

The lecture about special topic on advanced communication middleware and computing system will introduce the

key issues in the advanced communication middleware and will cover a new paradigm encountered in next

generation web services and advanced applications, e.g. e-health services. Basically lecture will handle the Grid

middleware that should be considered in advanced computing infrastructure and introduce the basic principles of

web service architectures and operation frameworks, respectively. And a newer paradigm for advanced applications

is also treated in the lecture. New technology trends will add more intelligence to communication middleware,

relieving advanced web applications and how the communication middleware is meeting business needs in these

areas.

ICE849 WLAN MAC System Design Lab

This course covers all MAC (Medium Access Control) techniques in IEEE 802.11 WLAN standard. All WLAN

MAC standards during a decade are covered such as 802.11 legacy, 802.11e, and 802.11n. Based on these

knowledges, a real SoC implementation of IEEE 802.11n MAC will be experimented in this class.

ICE851 RFID System Design Lab.

This course covers the understanding and the implementation of various kinds of recent RFID systems such as

ISO14443A/B, 15693, and 18000-3 standards. The anticollision techniques in MAC layer and the modulation

algorithms are compared for different standards. SW, HW, and reconfigurable implementation are studied and

experimented by real implementation of Xilinx FPGA board.

ICE853 Converged Optical and Wireless Access Networks

This course attempts to witness technological challenges in converged optical and wireless networking, which is a

key element for next generation broadband network. This course covers transmission aspect of fiber optical

network, optical access networks, mobile access, and broadband wireless access. Then, Converged network issues

are covered by topical seminars and term- project papers preparations.

ICE852 Special Topics on Future Networks

This course surveys and analyzes in depth R&D activities on future networks being carried by international

standardization institutes, universities and leading projects. Analysis will cover trends in newly adopted concepts,

new telecommunication services, network architectures, network components and their functions, and embedded

technologies which enable visualization of future networks. This course also covers technical issues such as

mobility support, E2E QoS, network security, session control, CAC, resource management, and traffic control.

ICE854 Special Topics Commuications Networks

The goal of this course is to understand current research topics in ad-hoc networks. And Through this course,

you can improve skills of condensing other's technical works, improving or finding further works of your own,

and presenting ideas. The areas of ad-hoc network researches are mostly Relatively Static Mesh and some Mobile

Military Tactical Network.

ICE855 Special Topic on Wireless Network

ICE856 A Special Topic on All-Digital PLLs

ICE857 Special Topics on Embedded Systems/Software

ICE858 Special Topics on Digital Transceiver

ICE561 Introduction to Electrical Engineering

This goal of this course to describe how and why common-place information systems works and to illustrate how

clever engineering solutions can solve technical problems, with minimal reliance on mathematics and science. This

course considers systems students encounter everyday,, including electrical switches, digital scale, air-bag inflation

system, CD, encryption method, Fax, bar-codes, desk top computers, WWW, and national IT development

programs. This course invites each student to think quantitatively and to design useful systems.

ICE570 Introduction to Computer Science

Despite its short history, computers have changed entire human society. Through this course students will embark
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on a comprehensive study of computer concepts, particularly with respect to computer hardware, operating system,

internet, database, security, and application softwares.

ICE911 Internship Research for Masters

Master research to be familiar with real world problems. Consent of advisor.

ICE912 Internship Research for Ph.D.

Doctoral research to be familiar with real world problems. Consent of advisor.

ICE931 Research for M.S. Thesis

Master thesis research. Consent of advisor.

ICE932 Research for Ph.D. Dissertation

Ph.D. Dissertation research. Consent of advisor.
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Depar tment of Industr ial &

Systems Engineer ing URL : ie.kaist.ac.kr

Dept. Phone : +82-42-350-3102~4

1. Introduction

Industrial engineering (IE) has been concerned with analysis, design, and control for integrated systems of

people, material, information, and equipment to achieve better quality, less cost, and higher speed. At the early

stage around 100 years ago, it was initiated by advancements in system management & improvement methods

such as Adam Smith's work specialization, Taylor's Principles of Scientific Management, and Ford's mass

assembly line at the early stage. It has evolved to scientific, engineering methods for production management and

control of workspaces and manufacturing enterprises. Since then, it has continually adopted or developed

mathematical modeling & optimization methods for managerial decision or system problems called operations

research (OR) and statistical analysis and quality control after World War II, computer integrated manufacturing

(CIM) and information systems technologies in 1970's, and business processes and enterprise information system

technologies in 1980's. The methods and technologies for system modeling, design, analysis, innovation, planning

& control, and management also have been applied to service systems or public systems for information system

services and consulting, telecommunication services, logistic services, transportation services, medical services,

financial services, internet business, and defense systems. Therefore, the department changed the name to Industrial

& Systems Engineering (ISysE) in 2008. While most other engineering disciplines deal with component

technologies or systems, the department focuses on complex, large systems that combine the components or

subsystems. Such system technologies are increasingly demanded as the technologies, society, and economic &

business systems become more complicated and larger.

The problem areas of ISysE include manufacturing and service systems or enterprises and public or engineering

systems. For manufacturing, ISysE focuses on high-tech manufacturing such as semiconductor/LCD manufacturing

and mobile device manufacturing rather than conventional one, product design & development rather than

production, and manufacturing & business innovation. The strategic focus of the service discipline is on financial

services and medical services as well as telecommunication/mobile communication services and business information

systems. The public systems include defense modeling & simulation systems, sustainable systems, and large

engineering systems as well as transportation & supply chain systems. ISysE deals with system design &

modeling, system optimization & analysis, system strategies and planning, and system information integration of

such systems. The concept of ISysE can be summarized in the figure below.

As of December 2009, the department has 15 full-time faculty members, three emeritus professors, three adjunct

professors, and four staff members. The department is continually recruiting new faculty members to reach 25

faculty members.

The department offers undergraduate, master and doctoral programs. The average numbers of undergraduate,

master, and doctoral students each year are 40~60, 30~40, and 10~15, respectively. The graduates are working at

almost every industry and research institutes. There are many successful graduates, including many CEOs and

senior directors, especially in leading companies for consulting, information services, electronics & high-tech

manufacturing, telecommunication/mobile communication services, and financial & investment services, national

research institutes, and the government.
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ISysE Model
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2. Course Requirements

❑ Undergraduate Courses

General Course Basic Course Major Course
Elective
Course Research Total

Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

6
(9 AU)

21
27

(9 AU)
27 9 36 24 27 51 12 4 130

A. Graduation Credits : at least 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : At least 27 credits and 9AU(applicable to students entering KAIST in 2009 and onward;

for those who have entered KAIST before 2009, refer to the Course Completion Requirements by Year of

Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

　          English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : at least 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 32 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 26 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advance Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)
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⑩ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑨)

◦ Elective Basic Courses: at least 6 credits

※ Students having a double major take 3 credits.

D. Major Course : at least 51 credits

◦ Mandatory Major Courses: at least 24 credits

- IE241 (Engineering Statistics I), IE251 (Manufacturing Process Innovation), IE261 (Information

Technology for Industrial Engineering), IE321 (Production Management I), IE331 (Operations Research

I), IE332 (Operations Research II), IE341 (Engineering Statistics II), E362 (IT Programming and

Practice).

◦ Elective Major Courses : at least 27 credits.

- See the Undergraduate Course List.

- Designated Elective Courses: The selected courses (up-to 12 credits) from other departments are are

accepted as Elective Course Credit of Industrial & Systems Engineering. The selected list is available

at the department office or the department homepage. It can change each year.

E. Elective Course

F. Research Course : up-to 6 credits.

- Graduate research : 3 credits (required)

- IE Seminar : 1 credit (required)

- Independent Research : 2 or fewer credits.

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on

March 1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February

28, 2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : at least 18 credits in Industrial & Systems Engineering Major courses.

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

General Courses
Major Courses

Research
(including seminar credits)

Total
Mandatory Elective

3 and 1AU 0 21 9 33
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1) Thesis Master's Degree

A. Graduation Credits : At least 33 credits in total.

B. Mandatory General Course : 3 credits and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

- Select 1 course among the following 9 :

CC500, CC510, CC511, CC512, CC513, CC522, CC530, CC531, CC532

C. Elective Course : at least 21 credits.

- Select at least 15 credits from IE courses.

- Students enrolled in an interdisciplinary program are required to select at least 9 credits from IE courses.

- IE801: up to 6 credits

D. Research Credits : at least 9 credits (including 1 in seminar).

- Seminar 1 credit (required)

- A foreign student who has taken HS586 course doesn't need to take the seminar course

❑ Doctoral Program

General Courses
Major Courses

Research
(including seminar credits)

Total
Mandatory Elective

3 and 1AU 0 36 30 69

A. Graduation Credits : At least 69 credits in total.

B. Mandatory General Course : at least 3 credits and 1AU

- Select 1 courses among the following 9 :

CC500, CC510, CC511, CC512, CC513, CC522, CC530, CC531, CC532.

- CC020 Ethics and Safety I(1AU)

C. Elective Course : at least 36 credits.

- Select at least 24 credits from IE courses (see the Graduate Course List)

- Students enrolled in an interdisciplinary program are required to select at least 9 credits from IE courses.

- Students from other graduate schools or from other KAIST department are required to select at least 18

credits from IE courses.

- IE801: up-to 9 credits

- Credits taken in the MS program except for research and seminar credits can be counted as Ph.D.

program credits.

D. Research Credits : at least 30 credits (including 1 credit for a graduate seminar).

- Seminar 1 credit (required)

- A foreign student who has taken HS586 course doesn't need to take the seminar course

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).
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Classification Subject No. Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

Elective Basic

Course
IE200 Introduction to Operations Research 3:1:3(4)

Spring/

Fall

IE241 Engineering Statistics I 3:0:3(6) Spring

IE251 Manufacturing Process Innovation 3:1:3(4) Spring

Mandatory IE261 Information Technology for Industrial Engineering 3:1:3(6) Fall

Major IE321 Production Management I 3:0:3(6) Fall

Courses IE331 Operations Research I 3:1:3(3) Spring

IE332 Operations Research II 3:1:3(4) Fall

IE341 Engineering Statistics II 3:0:3(6) Fall

IE362 IT Programming and Practice 2:3:3(6) Spring

Elective

Major

Courses

IE310 Work Study 2:3:3(5) Fall

IE312 Introduction to Human Engineering 2:3:3(2) Spring

IE322 Production Management II 3:0:3(6) Spring

IE342 Regression Analysis and Experimental Designs 3:0:3(4) Fall

IE353 Product Development and Product Information Management 3:1:3(6) Spring

IE361 Human-Computer Interaction Design 3:1:3(4) Spring

IE363 Computer Simulation 3:1:3(5) Fall

IE371 Service System Engineering 3:1:3 Spring

IE413 Aesthetic Engineering 2:3:3(3) Fall

IE414 Cognitive Science and Systems 3:1:3(4) Fall

IE421 Engineering Economy and Cost Analysis 3:0:3(6) Spring
*CC51

3

IE423 Logistics Management 3:1:3(5) Fall

IE425 Project Management 3:1:3(4) Spring **

IE426 Supply Chain Management 3:1:3(5) Spring **

IE431 Introduction to Optimization Theory 3:0:3(3) Spring

IE432 Decision Analysis and Risk Management 3:0:3(4) Spring **

IE434 Introduction to Telecommunication Service and Systems 3:1:3(3) Spring **

IE435 Telecommunication Service and Policy 3:0:3(6) Fall **

IE436 Case Studies for Industrial & Systems Engineering 3:1:3(4) Fall

IE441 Quality Control 3:0:3(6) Spring

IE442 Case Studies in Statistical Data Analysis 3:1:3(5) Fall

IE451 IT Service Engineering 3:1:3(6) Spring **

IE452 System Design Project 2:3:3(5) Spring

IE461 Data & Information Systems 3:1:3(6) Spring

IE462 Internet Business Computing 3:2:3(6)

IE471 Introduction to Financial Engineering 3:0:3 **

IE481 Special Topics in Industrial Engineering I 3:0:3

Research

IE490

IE495

IE496

B.S. Thesis

Individual Study

Seminar in B.S.

0:6:3

0:6:1

1:0:1 Spring

3. Curr iculum

❒ Undergraduate Course

* represents a substitutive subject.

** This course is mutually recognizable between bachelor's and master's programs.
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❑ Graduate Course

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

Mandat
ory

General
Course

Mand-
atory

CC010

CC020

Special Lecture on Leadership

Ethics and Safety II

1:0:0

1AU

Fall

Spring/

Fall

Choose 1

CC500 Scientific Writing 3:0:3
Spring/

Fall

CC510 Introduction to Computer Application 2:3:3 Spring/
Fall

CC511 Probability and Statistics 2:3:3 Spring/
Fall *IE641

CC512
Introduction to Materials Science and
Engineering 3:0:3

Spring/
Fall

CC513 Engineering Economy and Cost Analysis 3:0:3 Fall *IE522

CC522 Introduction to Instruments 2:3:3 Fall

CC530 Entrepreneurship and Business Strategies 3:0:3 Fall

CC531 Patent Analysis and Invention Disclosure 3:0:3 Spring/
Fall

CC532 Collaborative System Design and Engineering 4:0:4 Spring

IE511 Human Centered Systems Design 2:3:3(2) Spring **

IE522 Advanced Topics in Engineering Economy & Cost
Analysis 3:0:3(6) Spring **

IE523 Production System Design 3:1:3(5) Spring **

IE524 Optimal Location of Facilities 2:3:3(5) Fall **

IE531 Linear Programming 3:1:3(6) Spring **

IE532 Simulation and System Modeling 3:1:3(6) Spring **

IE533 Systems Engineering 3:0:3(4) **

IE534 Convex Optimization 3:1:3(6) Fall **

IE535 Network Theory and Applications 3:1:3(4) Spring **

IE536 Scheduling Theory and Applications 3:0:3(4) Fall **

IE537 Business Telecommunication Systems 3:1:3(3) Fall **

IE538 Genetic Algorithms and Applications 3:1:3(3) Fall **

IE542 Regression Analysis: Theory and Practice 3:0:3(6) Spring **

Elective Major IE551 Manufacturing System and Supply Chain 3:1:3(6) Spring **

Courses IE552 CAD/CAM and Geometric Modeling 3:1:3(6) Spring **

IE553 CAD/CAM and Geometric Modeling 3:1:3(6) Fall **

IE554
Knowledge-Based Design Methodologies and
System 3:1:3 Springl **

IE561 Management Information Systems Analysis 3:1:3(6) Fall **

IE562 Information System Design 3:1:3(6) Spring **

IE563 Business Process Modeling and System
Design

3:1:3(5) Fall **

IE564 Internet Application Programming 3:1:3(4) Fall KSE523*
*

IE565 Industrial Information Security 3:1:3 Fall **

IE566
Human-Computer Interaction: Theory and
Design 3:0:3 Spring

KSE531*
*

IE570 Military Operations Research Theory and
Applications

3:1:3(4) Spring **

IE571 War Game Modeling 3:1:3(4) Fall **

IE572 Analysis of Weapon Systems 3:1:3 Fall **

IE573 Healthcare Service Delivery Systems 3:1:3 Spring **

IE574 Portfolio management and Financial
Optimization 3:0:3 Fall **

IE575 Structuring and Pricing of Financial Products 3:1:3 Spring **

IE576 Risk/Revenue Management 3:0:3 Fall **

IE624 Analysis of Inventory Management Systems 3:1:3(6)
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Classification Subject No. Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

IE631 Integer Programming 3:1:3(6) Fall

IE632 Stochastic Modeling I 3:1:3(5) Fall

IE633 Queueing Theory 3:0:3(6) Spring

IE635 Combinatorial Optimization 3:0:3(4) Fall

IE636 Intelligent Systems & Soft Computing 3:0:3(3) Fall KSE622

IE638 Wireless and Cellular Communication Systems 3:1:3(3) Spring

IE639 Supply Chain Optimization 3:0:3(4) Fall

IE641 Mathematical Statistics 3:0:3(8)

Elective Major IE642 Forecasting and Time Series Analysis 3:1:3(6)

Courses IE643 Design and Analysis of Experiments 3:1:3(4) Fall

IE644 Life Testing and Survival Analysis 3:0:3(4) Spring

IE645 Quality Engineering 3:0:3(6) Spring

IE646 Data Mining 3:1:3(4) Spring KSE521

IE652 Industrial Software Design 3:1:3(6) Fall

IE661 Introduction to AI/ES Technology 3:0:3(6) Fall KSE522

IE671 Stochastic Modeling II 3:0:3 Fall

IE722 Material Storage & Handling Systems 3:0:3(5) Fall

IE761 Cognitive Systems Engineering 3:0:3(6) KSE641

IE801 Special Topics in Industrial Engineering II 3:0:3

Research

IE960

IE980

IE965

IE985

IE966

IE986

Thesis (Master's Course)

Thesis (Doctoral Course)

Individual Study (MS)

Individual Study (Ph.D.)

Seminar in MS

Seminar in Ph.D.

1:0:1

1:0:1

1:0:1

1:0:1

* represents a substitutive subject.

** This course is mutually recognizable between bachelor's and master's programs.
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4. Descr iptions of Courses

IE 241 Engineering Statistics I

This course covers: Probabilistic and statistical methods for stochastic modeling and data analysis; Discrete and

continuous random variables and the properties of their distributions.

IE 251 Manufacturing process Innovation

This course introduces typical manufacturing processes and materials, as well as productivity and quality innovation

methodology such as TPM (total productive maintenance) and six sigma. In addition, manufacturing automation

will be covered including CNC, PLC programming and industrial robotics.

IE 261 Information Technology for Industrial Engineering

This course reviews the application of information technology to various industrial engineering methods, providing

the students an integrated perspective on problem solving paradigms in IE. IT application is studied in relation

with such topics as O.R., statistics, stochastic systems, system simulation, and human-machine systems. The

concepts and methods of artificial intelligence, HCI and UI design, and systems analysis / design are also

introduced.

IE 310 Work Study

This course covers the concepts and techniques of designing and improving work performance and productivity of

man and man-machine systems. Topics include: productivity, methods study, value analysis, motion economy and

analysis, work measurements, job analysis and evaluation, wage payments plan, etc. Laboratory work is also

included.

IE 312 Introduction to Human Engineering

This course deals with the consideration of human characteristics, expectations, and behaviors in the design of

things people use in their work and of the environment.

IE 321 Production Management I

This course covers a background and the development of production management, plus current concepts and

controls applicable to production management functions.

IE 322 Production Management II

This course is a continuation of IE 321. Emphasis is placed on capacity planning, facility location, line balancing

and project planning.

IE 331 Operations Research I

This course intends to cover basic materials in the areas of operations research that prove to be most effective in

real world applications. Topics include Linear Programming, Nonlinear Programming, Transportation, Network

Model, and Dynamic Programming. Special emphasis is placed on solving the problems drawn from real world

situations.

IE 332 Operations Research II

Stochastic OR models for performance evaluation and decision making are discussed. The topics include basic

concepts of stochastic processes like Markov chains, Poisson processes, and renewal processes, and stochastic OR

models like queueing models, inventory and reliability models, forecasting and time series analysis, decision

analysis, Markov decision processes, and stochastic simulation. Modeling and basic concepts are emphasized.

Related computer software is also introduced.

IE 341 Engineering Statistics II

This course is a continuation of Engineering Statistics I. Sampling distributions, parameter estimation, hypothesis

testing, and simple regression analysis are covered.

IE 342 Regression Analysis and Experimental Designs

This course deals with basic theories of regression analysis and experimental design and their applications to

industrial engineering problems. Major topics include: principles of least squares, regression model building,

analysis of experimental data, and experimental designs for product and process optimization.
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IE 353 Product Development and Product Information Management

The purpose of this course is to introduce the basic theories of product development and related information

management issues. The theories include product development concept, processes, performance indices, factors and

methodologies. The information issues cover information structure, information creation, information route and

information representation in product development.

IE 361 Human-Computer Interaction Design

Students are exposed to both theory and practice of designing human-computer interfaces specifically in the context of

human decision making. Human-machine cooperative problem solving that combines human capacity and industrial

engineering techniques is emphasized. The techniques and tools for visualization of problem structures and information,

aiding human cognitive tasks, and combining human and machine intelligence are acquired. Students work on a series of

practical design exercises.

IE 362 IT Programming and Practice

This course provides IE undergraduate students with systematic software development skills in C++ and Java

language, with the emphasis on the programming practice for various IE application domain. Main topics include

object oriented analysis and design, programming language review and basic data structures. A variety of IE case

studies will be used in team programming projects.

IE 363 Computer Simulation

This course deals with discrete-event simulation methodology with emphasis on analysis of systems and models.

Students are introduced to statistical basis including input data analysis, validation, and output analysis. Laboratory

exercises illustrate model architecture, inference, comparison of systems, and optimization of systems.

IE 371 Service System Engineering

The course introduces basic concepts for services and service systems, which have been growing in economic

volume and making significant innovations. It focuses on engineering methods for modern technology-oriented

service systems such as information system services, communication services, healthcare services, and financial

services, and large complex service systems.

IE 413 Aesthetic Engineering

This course deals with the sensory and aesthetic aspects of man-machine interface design to enhance the system

usability and image. Topics include Multidimensional Scaling, Semantic Differential Method, Human Sensation,

Fuzzy Sets and Control, Neural Network, etc.

IE 414 Cognitive Science and Systems

This course is an introduction to cognitive issues in modern information-based systems such as human cognition

and decision-making, computer modeling, and intelligent aiding approaches, with emphasis on application to

systemic design and analysis of human-computer systems. Topics extends to general cognitive systems engineering

concepts such as intelligent interface and joint cognitive systems that are essential in modern technologically

complex environments.

IE 421 Engineering Economy and Cost Analysis

This course deals with economic analysis for decision making among alternative courses of action in engineering,

business, government and personal finance. Use of compound interest calculations to compare the consequences of

different alternative decisions is emphasized. Effects of depreciation accounting methods, national income taxes,

simple risk and uncertainty, and the selection of appropriate minimum attractive rates of return are considered in

problems relating to multiple alternatives, sunk cost, incremental cost, replacement, resource allocation and publicly

financed projects.

IE 423 Logistics Management

This course deals with the material management, material flow, and physical distribution system. The topics

include Systematic layout planning, quantitative facilities planning models, vehicle routing and scheduling and case

studies.

IE 425 Project Management

The course deals with project management concepts, scheduling models and algorithms, work breakdown structure,
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project management processes, project management systems, and their applications to engineering projects and SW

development / system integration projects.

IE 426 Supply Chain Management

This course deals with logistic processes improvements, including processes between enterprises and product design,

inter-business processes integration by information sharing and transmission system, logistics system design,

planning methods and systems, and partnerships and strategic alliance.

IE 431 Introduction to Optimization Theory

The purpose of this course is to introduce a variety of optimization techniques that are required for operations

research. Topics include difference and differential method, piecewise concavity and convexity, Hessian matrix

method, simplex algorithm, Gauss elimination, dynamic programming, gradient method, Lagrangean relaxation,

branch-and-bound technique, combinatorial theory, and traveling salesman problem procedure. The associated

problem complexities and heuristics procedures are also discussed.

IE 432 Decision Analysis and Risk Management

We depict decision problems under uncertainty via three approaches: 1) decision trees (dynamic programs and

dynamic stochastic control), 2) optimization of Monte Carlo (policy) simulations, and 3) multi-stage stochastic

programs.

IE 434 Introduction to Telecommunication Service and Systems

This course reviews current basic technical concepts and related telecommunications operations. Topics include

basic terminology, voice networks signaling, modulation, multiplexing and voice digitization. This course also deals

with transmission and switching systems, information theory and traffic analysis.

IE 435 Telecommunication Management and Policy

This course addresses the key non-technical aspects of telecommunications. Topics include aspects of regulation

and deregulation, common carriers, tariffs, domestic and international standards and management. This course also

reviews the development and future trends in telecommunications.

IE 436 Case Studies for Industrial & Systems Engineering

The course introduces the problem solving processes and methods for real R&D and consulting project cases

from the faculty and the industry. A case study includes customer requirement identification, problem definition &

design, problem solving methods and processes, implementation, evaluation and measurement, and proposal and

report writing. Students hear lectures by the project managers and discuss with them.

IE 441 Quality Control

This course is an introduction to the theory and applications of quality control techniques. Topics include: total

quality management; graphical methods for quality; Shewhart control charts and other process control techniques;

lot-by-lot, continuous and other acceptance sampling plans; process improvement using designed experiments,

Taguchi methods, and evolutionary operation (EVOP).

IE 442 Case Studies in Statistical Data Analysis

Statistical analysis and interpretation of engineering and management data are taught. Emphases are put on

statistical softwares and case studies.

IE 451 IT Service Engineering

The course introduces modern IT service engineering principles and methodologies across the whole life cycle of

information systems, including requirement engineering, process analysis and innovation, system design,

development, implementation, operation, and after-service. We introduce not only baseline methods in IT service

engineering but also best practices from leading system integrators (SI) covering various industries such as

manufacturing industry, financial industry, logistics industry, and telecom-service industry.

IE 452 System Design Project

This is a capstone design course for designing systems including manufacturing systems and products, service

systems and services, healthcare systems and services, communication systems and services, information systems,

military systems, logistics/transportation systems, financial service systems and products, etc. Individual students or
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teams learn system design problems by performing problem definition, customer requirement identification,

functional requirement definition, system architecture and function design, operation methods and operation system

design, development and implementation, evaluationa and improvement, etc.

IE 461 Data & Information Systems

Information systems take part in strategic business roles. Sharing the same idea, the course will unfold in three

directions: introducing basic data and information models, applying various information technologies, developing

management information systems and decision support systems including their design, implementation and operation.

IE 462 Internet Business Computing

This course introduces Internet computing and system analysis and design technologies that are essential for

developing successful e-Business systems. Special emphasis is placed on the fundamental principles underlying the

design of various Web-based e-Business systems including EAI (Enterprise Application Integration) and BPI

(Business Process Integration) applications. Topics include Internet computing, Web protocols and practices, Web

programming, Security, XML, MDA (Model Driven Architecture), and e-Business patterns.

IE 471 Introduction to Financial Engineering

This course aims to build up the basic knowledge on various financial instruments as well as quantitative models

for investment management. We study equities, fixed-income securities, and derivatives and discuss about their

pricing models and investment strategies.

IE 481 Special Topics in Industrial Engineering I

The course provides an overview of topics not included in regular undergraduate courses in Industrial Engineering.

New developments in IE (e.g., results of dissertation research) may be presented in the class as demand or interest

warrants.

IE 490 B.S. Thesis

This course includes research or project work leading to a B.S. thesis.

IE 495 Individual Study

This is an individual research in a specific topic in IE, which is carried out independently under the supervision

of a faculty member.

IE 496 Seminar in BS

There will be a total of 7 seminar sessions, once every two weeks, in e-Business and manufacturing innovation

related subjects. Graduates of the IE Department who are working in e-Business and manufacturing innovation

areas will be invited as speakers.

IE 511 Human Centered Systems Design

This course covers the application of information on man's capabilities and limitations in the design process. Also

included in the course are mechanical and physical environments and their effects on man as well as his

performance. Emphasis is placed on the use of the Human Engineering data in the design of man-machine

system. The topics covered include: Man-machine systems; human sensory processes; anthropometry; arrangement

of work space; work environments (thermal, noise, vibration, light, pressure, dusts, ventilation); displays; controls.

IE 522 Advanced Topics in Engineering Economy & Cost Analysis

Following on the basic course in engineering economy and cost analysis, this course develops further sophistication

in economic decision making within an industrial environment. The principal purpose is to indicate how

engineering economy analysis can be utilized to cast light on the process of managerial decision-making and to

help improve the quality of these decisions. Topics include: Application of computer simulation techniques to

engineering economy problems; application of statistical techniques and model construction to industrial financial

activities; principles and methods of capital budgeting decisions; current techniques in capital investment analysis;

depreciation policies in the management of capital assets; use of cost information in the decision-making process;

the role of costs in pricing decisions; capital investment analysis, and other decision areas.

IE 523 Production System Design

This course is an introduction to the design, evaluation, and control of production systems using mathematical,



| 532 |  2009~2010 General Bulletin

computational, and other modern analytical techniques. Areas investigated will include costs, theory of production

systems, forecasting, mathematical models for production planning, inventory control, material requirements

planning, in-plant material flow systems, and project scheduling techniques.

IE 524 Optimal Location of Facilities

This course covers theory and methodology for determining an optimal location of production and service facilities.

Area and point location problems in discrete and continuous space are examined. Private and public sector

applications are considered.

IE 525 Project Management

The course deals with project management concepts, scheduling models and algorithms, work breakdown structure,

project management processes, project management systems, and their applications to engineering projects and SW

development / system integration projects.

IE 531 Linear Programming

This course will intensively cover the theoretical, computational and application-directed aspects of linear

programming problems. Also covered will be the solution methods and applications of large scale linear

programming problems. Major topics include: Simplex method, revised simplex method, dual simplex method,

duality theory, sensitivity analysis, Danzig-Wolfe decomposition method, numerical implementation, introduction to

computational complexity, and introduction to polyhedral theory.

IE 532 Simulation and System Modeling

An advanced course on complex system modeling and simulation. Major topics include: system modeling

formalism, world views, network system modeling, next-event simulation methodology, random number generation,

input modeling, output analysis and variance reduction techniques, etc. Application case studies will be conducted

using commercial simulation languages.

IE 533 Systems Engineering

This class involves analytical work on optimal design and management in system integration activities. Major

topics include feasibility study, system analysis, conceptual and preliminary system design, system optimization,

system evaluation, system reliability, and system supportability.

IE 535 Network Theory and Applications

This course covers network models for industrial logistics systems, transportation systems and other applications.

Emphasis is put on algorithms for shortest routes, minimum cost flow, the traveling salesman problem, facility

location and network design.

IE 536 Scheduling Theory and Applications

Various prototypes of scheduling problems in production systems, project management, and computer systems are

discussed in view of resources and tasks, problem structure, performance measures, and complexity. Complexity

analysis, specialized solution algorithms for each prototype, and the use of general solution techniques like mixed

integer programming, network and combinatorial optimization techniques, dynamic programming, branch and bound

techniques, and other recent search techniques are explained. Also, queueing theory, stochastic analysis, and

simulation techniques for dynamic or stochastic scheduling problems are also introduced.

IE 537 Business Telecommunication Systems

This course provides an introduction to business data communications including wide-area networks, local-area

networks, protocols and network survivability. Transmission, media, signal encoding, link control and multiplexing

are discussed. Network topologies, switching, and protocol fundamentals are presented and compared using the OSI

model. Interconnectivity issues are discussed including circuit and packet switching, X.25, frame relay, and ATM.

Integration of computer assets using LAN is covered. Internet-working and transport protocols (TCP/IP) are also

examined.

IE 538 Genetic Algorithms and Applications

Heuristic procedures for optimization are studied. Theories and computer implementation of Genetic Algorithm and

Tabu search are covered. Encoding / representation, operators, selection methods, schema and parallel GA are

included for the Genetic Algorithm. Fundamentals, short-term and long-term memory are examined in Tabu search.
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IE 539 Convex Optimization

We consider the convex optimization problem which is a special case of nonlinear optimization. We study the

theoretical backgrounds, duality, interior point methods, conic programming, semidefinite programming.

Applications in engineering, communications, financial engineering, data mining, and other areas will be examined.

IE 542 Regression Analysis: Theory and Practice

This course reviews general theories of linear regression models with applications to industrial engineering

problems. Topics include: Principles of least squares method; multivariate normal distribution and quadratic forms;

estimation and hypothesis testing; residual analysis; polynomial regression and ridge regression; regression model

building; response surface methodology, etc. Computational aspects of regression analysis are also emphasized.

IE 551 Manufacturing System and Supply Chain

This course aims to provide analysis and design methodologies for manufacturing system and supply chain, as well

as planning and execution of various manufacturing processes. Also included are the trend of manufacturing

industry transformation and efficient management of supply chain. Main topics are taxonomy of manufacturing

systems, evolution of manufacturing system, manufacturing and supply system modeling methodology,

manufacturing information system framework, supply chain management.

IE 552 CAD/CAM and Geometric Modeling

The purpose of this course is to deliver the fundamental theory of geometric modeling and CAD / CAM required

for product design and manufacturing. Main topics are definition / classification of geometric models, curve /

surface / solid representations, 3D CAD, 3D CAM, CAPP, feature extraction, and reverse engineering.

IE 553 Concurrent Engineering and Product Data Management

The purpose of this course is to introduce the basic theories of concurrent engineering (CE) and the functions of

product data management (PDM) systems. The theories include the concept of concurrent engineering, the process

of product development, the methodologies of concurrent engineering, and the cases of industrial projects. The

PDM functions include document management, workflow management, product structure management, and program

management.

IE 561 Management Information Systems Analysis

This course introduces principles of analysis and design of management information and control systems and

reviews current tools and techniques in software engineering to support industrial activities. In addition, models of

human-computer interaction, interface design problems, and interactive optimization are considered from the systems

engineering point of view.

IE 562 Information System Design

This course deals with integration and application of information technology, optimization methods in industrial

engineering, artificial intelligence, and cognitive systems engineering. Topics include methods and tools of

software development, comparison and integration of OR and AI techniques, interactive problem solving in

industrial situations, manufacturing information systems, human-computer interaction, design of user interface, and

principles of control room design.

IE 563 Business Process Modeling and System Design

The course introduces modeling, analysis, improvement, design, operation, and management of enterprise business

processes such as product design and development, order management, and service processes. Students learn and

experience modern methods and tools for modeling, analysis, and management to have process-oriented thinking.

IE 564 Internet Application Programming

The course introduces fundamental information technologies for developing and implementing enterprise information

systems / industrial information systems. Topics include industrial information system architecture, distributed

enterprise computing with middleware, web application system, and XML programming.

IE 565 Industrial Information Security

The future will be a knowledge-based society where the economic wealth can be directly created from intangible

capital like knowledge, information and technology. In this society, every enterprise should be able to keep its

technology information and its customers' personal data in a secure manner and this point appears on the stage as
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one of the most important factors in maintaining its competitive power.

In this lecture, we will discuss various domestic and foreign cases of espionage or privacy violation and domestic

and international organizations to cope with these problems. Also we will study domestic and foreign trade secret

laws and privacy acts. Then we will discuss information security policy and various managerial and technical

methods of information security. This discussion will help us in finding out what kinds of information security

techniques will be in need in the near future.

IE 566 Human-Computer Interaction: Theory and Design

This course acquaints the students to principles and practice in human-computer interaction design. The context of

computer supporting of human decision-making tasks is emphasized. Based on relevant background knowledge from

the perspectives of cognitive science, information design, and human factors engineering, more specific topics

including task-based design methodologies, cognitive task analysis, strategy analysis, and information aiding and

visualization are taught.

IE 570 Military Operations Research Theory and Applications

The course objective is to introduce the students to military operations research theory (such as Target detection

and allocation theory, Target kit probability and damage assessment theory, System reliability, game theory, etc.).

This course will increase the student's capability to analyse military decision problems.

IE 571 War Game Modeling

This course covers the basic tools and concepts of ground combat modeling which is both large scale and high

resolution ground combat operations. The primary course objective is for the student to understand the enduring

fundamentals of how ground combat models are built and used to support decision-making.

IE 572 Analysis of Weapon Systems

This course aims to introduce the students the theory and case studies related with the military operations research

and to develop the capability of OR application in military analysis problems. Main contents are the cost and

operational effectiveness analysis of weapon systems, the reliability, availability and maintainability of weapon

systems, etc.

IE 573 Healthcare Service Delivery Systems

A healthcare service system is one of the most interesting, complex systems in the modern society. The concepts

uncerlying this course are to deal with technical and socio-economic issues in delivery of healthcare services, and

to consider how systems perspectives and methods can be used to address them. The course presents growing

body of research literature on related topics and incorporate practival considerations about how to improve the

performance of complex healthcare delivery organizations.

IE 574 Portfolio management and Financial Optimization

We will study various topics relevant to portfolio management including but not limited to: traditional portfolio

selection, asset pricing, financial optimization, stock analysis, equity derivatives, and stock portfolio management

strategies.

IE 575 Structuring and Pricing of Financial Products

This cource provides the mathematical background and efficient implementation skills required for the quantitative

jobs in financial industry. We introduce the risk-neutral pricing models (through binomial and Black-Scholes

frameworks) , and guide the financial software design in step-by-step manner. The students will have a chance to

design their own financial derivatives. Finally, we study portfolio management and optimization.

IE 576 Risk/Revenue Management

This course covers strategic resource/capacity allocation, demand and revenue management/strategies, and finally

risk management of a company including hedging of operational and financial risks. By introducing concepts and

quantitative methods, we aim to provide students with practical skills which are desirable in this field.

IE 624 Analysis of Inventory Management Systems

This is an introduction to the design, planning, and control of inventory management systems using mathematical,
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computational and other modern analytical techniques. Topics include analytical structures of inventory systems;

static inventory systems under risk and uncertainty; dynamic inventory systems under risk and uncertainty;

multi-product inventory systems; perishable goods; lot-sizing; etc.

IE 630 Nonlinear Programming

Theory and Computational methods of Nonlinear Programming are discussed. Recent developments are also given.

Unconstrained and constrained problems are considered. Major topics include: Gradient method, Penalty and

Barrier method, Interior point method, Kuhn-Tucker condition, Saddle point and Duality. (Prerequisite: IE531

Linear Programming or permission of Instructor)

IE 631 Integer Programming

Formulation, Theory and Algorithmic aspects of Integer Programming are discussed. We study how to formulate

the real problems as integer programming models and discuss computational complexity, the description of the

convex hull of feasible solutions. For computational methods, we study branch-and-bound, Lagrangian relaxation,

strong cutting-plane method, etc. (Prerequisite: IE531 Linear Programming or permission of the Instructor).

IE 632 Stochastic Modeling I

The course deals with stochastic modeling and performance analysis methods for system design and operation of

complex engineering systems such as production / manufacturing systems, computer / communication systems, and

service systems. The course covers more advanced mathematical modeling and analysis than OR-II. Topics include

basic concepts, modeling and analysis, and applications for fundamental stochastic models, including Poisson

processes, renewal processes, Markov chains, stationary processes, Brownian and diffusion processes, stochastic

Petri nets, basic queueing models and queueing networks, and Markov decision processes. Advanced topics like

Markov renewal processes, Martingales, large deviation theories, and advanced traffic models can be introduced

depending on the class.

IE 633 Queueing Theory

Waiting phenomena that occur in service systems, manufacturing systems, communication systems, and computer

systems are modeled and analyzed. Basic single queue models (M / M / s and other Markovian queues, M / G /

1, G / M / 1, and G / G / 1) and their variations (including vacation models and polling models) are studied.

Theory of product form queueing networks (Jackson, Gordon-Newell, BCMP, and others), including open / closed /

mixed / multi-class / multi-chain, Markov routing / general routing, reversibility and quasi-reversibility, PASTA,

Norton's Theorems, are presented. Some basic algorithms and applications for scheduling, FMS, LAN, computer

systems, and telecommunication systems are also introduced. Non-product form queueing networks and various

approximation algorithms (including blocking approximation, renewal approximations, and diffusion approximation)

are also introduced. Statistical issues, computational issues, queue control issues, and queueing networks with

blocking are briefly presented.

IE 635 Combinatorial Optimization

This course covers theories and applications of various combinatorial optimization problems. Topics include the

matching problem, the traveling salesman problem and their variations, other combinatorial optimization problems

in graphs, integrality of polyhedra, matroid and sub-modular functions, and the applications of semidefinite

programming to combinatorial optimization.

IE 636 Intelligent Systems & Soft Computing

The first objective is to learn what kind of role precision and imprecision have in engineering and engineering

system design. The second objective is to understand the need to use soft-computing in designing intelligent

systems. The third objective is to have a basic understanding of different kinds of soft-computing methodologies as

well as hybrid methodologies. The fourth objective is to design and build a fully functional Fuzzy Logic

Controller / fuzzy application in a real world project case.

IE 638 Wireless and Cellular Communication Systems

This course provides an overview of wireless communication with an emphasis on cellular communication. The goal is to

cover the basics of radio, duplexing and multiple access, cellular, mobile systems, standards, and applications.
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IE 639 Supply Chain Optimization

This course tackles the issue of supply chain optimization in an integration approach of various operations research

models for supporting industrial service and resource supply activities under e-Business environment. Major topics

for the issue include flow network design of supply chain systems at strategic level, based upon which the

associated sourcing, production planning, and logical routing topics are investigated at a tactical level. Therewith,

scheduling, inventory, and vehicle routing topics are to be integrated together in an optimal manner at the

operational level.

IE 641 Mathematical Statistics

Balanced treatment of modern probability theory and statistical inference with a view toward industrial applications

are taught in this course. Topics include: random variables and their distributions; moments and generating

functions; limit theorems; sample moments and their distributions; sufficiency and completeness; unbiased,

maximum likelihood and Bayes estimation; MP, UMP and unbiased tests; sequential tests; confidence estimation,

etc. (Prerequisite: CC 511 or permission of instructor).

IE 642 Forecasting and Time Series Analysis

This course teaches a comprehensive treatment of current statistical forecasting techniques and their applications.

Major topics include general forecasting theories, decomposition, moving averages, exponential smoothing,

regression, forecasting error analysis, Box-Jenkins model, Bayesian approach, etc. (Prerequisite: CC 511, IE 641).

IE 643 Design and Analysis of Experiments

Theories of experimental design and analysis methods of experimental data with applications to industrial problems

are taught in this course. Characteristics of various experimental designs and analysis of variance method are

covered. Emphasis is put on experimental methods for the design and improvement of products or processes and

on optimal experimental design considering the cost and statistical efficiency.

IE 644 Life Testing and Survival Analysis

This course covers statistical theory and application of survival analysis and life test methods. Topics include:

lifetime distributions and their properties; parametric and nonparametric lifetime data analysis and inference;

parametric regression and proportional hazard models; theory of competing risks; accelerated life testing and related

topics; design of life test plans, etc.

IE 645 Quality Engineering

This course deals with theories and applications of advanced statistical quality control techniques. Topics include design and

analysis of control charts, process capability analysis, real-time process control, design of sampling inspection plans,

multivariate and bulk sampling inspection plans, screening plans, and robust design methodology.

IE 646 Data Mining

Topics include basic concepts, models and algorithms, case studies and deployment strategies. Major techniques are data

visualization, clustering, association rules, decision trees and artificial neural networks. Web mining and CRM applications

are also covered.

IE 652 Industrial Software Design

The purpose of this subject is to provide systematic methodology to design and implement the industrial software system,

based on the type and characteristics of application domain. The main topics are (1) business process and requirement

analysis in manufacturing information system, (2) object oriented analysis and design, (3) Rational unified process and

component based design, (4) CASE tools, (5) software configuration management and revision control, (6) standard template

libraries, (7) hands-on experience with commercial industrial software systems.

IE 661 Introduction to AI/ES Technology

This course is an introduction to cognitive modeling, automatic and interactive problem solving, natural language

processing, knowledge representation, expertise elicitation, machine learning, and other related areas. Emphasis is

directed to the application of these methods in industrial environment including tasks such as monitoring,

diagnosis, cooperative decision making, computer-aided training.

IE 671 Stochastic Modeling II

This course intends to provide graduate students with necessary tools that one might find indispensable to conduct
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independent research in the areas of applied probability, operations research, management science, or financial

engineering. The course will cover broad topics such as mathematical analysis and probability, martingale theory,

Markov processes, renewal theory, regenerative processes, Brownian motion and functional limit theorems. A lot of

care will be taken to make contents accessible for people with a limited background in mathematics.

IE 722 Material Storage & Handling Systems

Design, operation and control systems to effectively handle materials in manufacturing industries are covered in

this course. Topics include systematic handling analysis, stock location in a warehouse, design and scheduling of

automated storage and retrieval systems, carousel systems, palletizing, hoist, closed loop conveyor, automatic guided

vehicle system, and automatic transfer lines.

IE 723 Supply Chain Management

This course deals with logistic processes improvements, including processes between enterprises and product design,

inter-business processes integration by information sharing and transmission system, logistics system design,

planning methods and systems, and partnerships and strategic alliance.

IE 761 Cognitive Systems Engineering

Approaches to enhance human performance in problem solving and decision making by computer and other

methods are considered. Systems engineering point of view is exercised while covering models of human and

machine intelligence, prescriptive and descriptive theories of human decision making, and models to combine

human and machine resources. Application-oriented issues are emphasized.

IE 801 Special Topics in Industrial Engineering II

This course is offered to meet the ad hoc demand of students in special areas of IE which is not covered by

regular courses.

IE 960 Thesis

Master Thesis Research

IE 965 Individual Study (Maximum 3)

Research on a specific topic is carried out independently under the direction of a faculty member. The research

results are to be submitted in a report format.

IE 966 Seminar (M.S.)

Regularly held seminars on up-to-data topics help M.S. students grasp the current direction of development and

applications in the general IE areas.

IE 980 Thesis

Ph.D. Dissertation Research

IE 985 Individual Study (Maximum 3)

Research on a specific topic is carried out independently under the direction of a faculty member. The research

results are to be submitted in a report format.

IE 986 Seminar (Ph.D.)

Regularly held seminars on up-to-date topics help doctoral students grasp the current direction of development and

applications in the general IE areas.
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Depar tment of Knowledge Service

Engineer ing URL : http://kse.kaist.ac.kr/

Dept. Phone : +82-42-350-1602

1. Introduction

❑ Background

The department of Knowledge Service Engineering at KAIST was established in 2009 as the FIRST 
academic department with the name in the world. The new department reflects KAIST’s strong vision 
for the IT ecology of 21st century and its resolution to take initiative in this very important emerging 
area. 
We are living in a knowledge society where human’s knowledge-intensive tasks, centered on 
decision-making, becomes increasingly more critical and valuable components throughout our economy 
activities, rangingfrom the conventional manufacturing and transportation systems to the financial, 
educational, government and social systems. 
Decision making takes knowledge as its fuel. Although today’s information network provides huge 
amount of information that is readily accessible and affordable, human decision makers seldom fully 
utilize it as effective knowledge, suffering from information overload due to their own cognitive 
limitations, ill-tuned communication and ill-designed cooperation between humans and machines.It is a 
tall mission to solve this bottleneck that requires both profound academic understanding and innovative 
ideas. Knowledge Service Engineering takes this mission.

❑ The Interdisciplinary Study
The department pursues to realize high-performance joint cognitive systems that comprise both the 
human and the information network, designing high bandwidth knowledge connection between them. To 
enhance human decision making with computer aids and information, interdisciplinary research based on 
two pillars is called for: cognitive engineering on human side and intelligent knowledge processing on 
computer side (Figure). In the human-cognitive pillar, one needs to understand cognitive science and 
human decision characteristics, while knowledge modeling and processing, data mining, and 
AItechnologies have to be mastered in the computing intelligence pillar. These diverse basic disciplines 
are integrated through human-computer interaction design and system engineering principles. Thus, the 
education and research of the department can be categorized into five fields: Human cognition and 
decision making, Computing intelligence, Human-system interaction, Knowledge-based systems 
engineering, and contemporary paradigms of Knowledge service systems. 

❑ Application Areas
Albeit new in academia, Knowledge Service already signifies one of the most prospective new trends in 
economy. OECD defines Knowledge Intensive Business Services (KIBS)as "services which rely heavily 
upon professional knowledge, and either supply products which are themselves primarily sources of 
information and knowledge to their users, or use their knowledge to produce services which are 
intermediate inputs to their clients’own knowledge generating and information processing activities, 
having other businesses as their main clients." One may well take this as defining the application areas 
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of the department. Korean government also defined Knowledge Service Industry analogously and 
included it among the seven new growth power industries. It embraces financial services, marketing and 
advertizing, education and training, health care services, consultancy services, technical engineering 
services,smart logistic services, as well as IT and contents services. These are all immediate target areas 
of knowledge service engineering.

❑ Current Status
As of August 2009, the department already has five full-time faculty members and continues to expand 
its faculty. Most of the faculty members, internationally invited, are non-Koreans. The official language 
of the department is English. The department currently offers master and doctoral programs.

Figure. The Interdisciplinary study of Knowledge Service Engineering
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2. Course Requirements

❑ Master's Program

General Course Major Course (Elective) Research Total

3 and 1AU 21 9 33

A. Graduation Credits : at least 33 credits

B. Mandatory General Course : 3 credits and 1AU

- 1 course of CC500 Scientific Writing, CC510 Introduction to Computer Application, CC511 Probability

and Statistics, CC513 Engineering Economy and Cost Analysis, CC522 Introduction to Instruments,

CC530 Entrepreneurship and Business Strategies, CC531 Patent Analysis and Invention Disclosure, CC532

Collaborative System Design and Engineering

- CC010 Special Lecture on Leadership(non-credit; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Elective Course : at least 21 credits

- at least 15 credits from KSE courses

D. Research Credits : at least 9 credits including Seminar(2)

(Foreign students who completed HS586 do not need to take Seminar.)

❑ Doctoral Program

General Course Major Course (Elective) Research Total

3 and 1AU 30 30 63

A. Graduation Credits : at least 63 credits

B. Mandatory General Course : 3 credits and 1AU

C. Elective Course : at least 30 credits

- at least 18 credits from KSE courses

D. Research Credits : at least 30 credits including Seminar(2)

(Foreign students who completed HSS586 do not need to take Seminar.)

※ The course credits earned in the Master's course work can be used towards the Doctoral degree (except

research credits).
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3. Curr iculum

※ The numbers of subjects are changed from ISE### to KSE###, according to the change on a title of the

department from Intelligent Service Engineering to Knowledge Service Engineering starting on June 30
th
,2009.

❑ Graduate Course

Classification
Subject

No. Subject Name
Lecture:Lab.:

Credit
(assignment)

Faculty Semester Remark

Mandatory
General
Course

Mand-
atory

CC010 Special Lecture on Leadership 1:0:0 Fall

CC020 Ethics and Safety I 1AU Spring․Fall

Choose 1

CC500 Scientific Writing 3:0:3 Spring․Fall

CC510 Introduction to Computer Application 2:3:3 Spring․Fall

CC511 Probability and Statistics 2:3:3 Spring․Fall *IE641

CC513
Engineering Economy and Cost
Analysis

3:0:3 Fall *IE522

CC522 Introduction to Instruments 2:3:3 Fall

CC530
Entrepreneurship and Business
Strategies

3:0:3 Fall

CC531
Patent Analysis and Invention
Disclosure

3:0:3 Spring․Fall

CC532
Collaborative System Design and
Engineering

4:0:4 Spring

Elective

KSE521 Business Intelligence 3:0:3(6)
Yi,

Mun Yong
Fall **

KSE522
Knowledge System Modeling and
Design

3:0:3(6)
Lee,

Ji Hyun
Fall **

KSE523
Knowledge Service Design Using Web
Technologies

3:1:3(6)
Aviv
Segev

Fall **

KSE524 Information Search and Management 3:1:3(6) Ying Liu Spring **

KSE531
Human-Computer Interaction: Theory
and Design

3:0:3(6)
Yoon,

Wan chul
Spring **

KSE612 Human Decision Making and Support 3:0:3(6)
Yoon,

Wan chul
Spring

KSE622 Soft-computing in Intelligent System
Design 3:0:3(6)

Kantola,
Jussi

Fall

KSE623 Knowledge Structure and Modeling 3:1:3(6)
Aviv
Segev

Spring

KSE641 Cognitive Engineering 3:0:3(6)
Yoon,

Wan chul
Fall

KSE643
Knowledge Engineering and

Intelligent Decision Making
3:0:3(6)

Yi,
Mun Yong

Spring

KSE651
Organizational Learning and
Knowledge Consulting

3:0:3(6)
Kantola,

Jussi
Spring

KSE801
Special Topics in Intelligent Service
Engineering I

3:0:3 Staff

KSE808 Invited Lectuer I 1:0:1 Staff

KSE809 Invited LectuerⅡ 2:0:2 Staff

Research

KSE960 MS Thesis

KSE966 Seminar in MS 1:0:1 Spring․Fall

KSE980 Ph.D Thesis

KSE986 Seminar in Ph.D 1:0:1 Spring․Fall

※ * represents a substitutive subject.

** courses are mutually recognizable between bachelor's and master's program.
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4. Descr iptions of Courses

KSE521 Business Intelligence 3:0:3(6)

Business intelligence plays a pivotal role in turning a large set of data into information and knowledge for

effective decision making. This course covers the fundamental concepts and skills associated with major business

intelligence applications including database, data warehouse, and data mining.

KSE522 Knowledge System Modeling and Design 3:0:3(6)

This course will examine the nature and principles of knowledge systems from performance and methodology

perspectives. It will also cover the software engineering modeling concept and basic elements of knowledge

systems using the specific programming language UML and JESS.

KSE523 Knowledge Service Design Using Web Technologies 3:1:3

The students will learn knowledge service design based on Web technologies and will develop a knowledge

service project during the course. The course will highlight the features of different Web Service Technologies and

introduce various Scripting languages, provide an up-to-date survey of developments in Web Service Technologies,

and present technologies to support real-time software development.

KSE524 Information Search and Management 3:1:3(6)

This course will cover traditional material as well as recent advances in information retrieval (IR), the study of

the indexing, processing, and querying of textual data. Students will learn tools and techniques to do research in

the area of information search and management.

KSE531 Human-Computer Interaction: Theory and Design 3:0:3(6)

This course acquaints the students to principles and practice in human-computer interaction design. The context of

computer supporting of human decision-making tasks is emphasized. Based on relevant background knowledge from

the perspectives of cognitive science, information design, and human factors engineering, more specific topics

including task-based design methodologies, cognitive task analysis, strategy analysis, and information aiding and

visualization are taught.

KSE612 Human Decision Making and Support 3:0:3(6)

Types, strategies, limitations, and models of human decision making are considered. Human problem solving

strategies and heuristics in choice, estimation, and diagnosis problems are analyzed. Also discussed are various

intelligent approaches and systems to support the human strategies providing timely and well-designed information.

KSE622 Soft-computing in Intelligent System Design 3:0:3(6)

The first objective is to learn what kind of role precision and imprecision have in engineering and engineering

system design. The second objective is to understand the need to use soft-computing in designing intelligent

systems. The third objective is to have a basic understanding of different kinds of soft-computing methodologies as

well as hybrid methodologies. The fourth objective is to design and build a fully functional Fuzzy Logic

Controller / fuzzy application in a real world project case.

KSE623 Knowledge Structure and Modeling 3:1:3(6)

Knowledge structure is an interrelated collection of facts or knowledge about a particular topic. It is composed of

concepts linked to other concepts by labeled relationships. The course involves modeling of knowledge structure

using XML, RDF, and ontology using the semantic Web as a knowledge source.

KSE641 Cognitive Engineering 3:0:3(6)

Approaches to enhance overall performance in complex human-machine cognitive systems are considered. The

engineering methods to design system intelligence and interaction are discussed in an systems engineering point of

view, covering prescriptive and descriptive models of human and machine intelligence, analysis and design of

task-function complexes, and some application-oriented issues.

KSE643 Knowledge Engineering and Intelligent Decision Making 3:0:3(6)

Knowledge engineering plays a key role in integrating knowledge into computer systems for intelligent decision

making. This course covers the fundamental concepts, methods, and tools related to knowledge engineering and

applies them to the Web for the design of intelligent decision making systems.
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KSE651 Organizational Learning and Knowledge Consulting 3:0:3(6)

The first objective is to learn different kinds of theories related to organizational learning and knowledge creation.

The second objective is to learn basic elements in consulting as well as some consulting tools and methods that

can be used in facilitating workshops and idea generation. The third objective is to apply the content of the class

to practice in projects.

KSE801 Special Topics in Knowledge Service Engineering I 3:0:3(6)

This course is offered to meet the ad hoc demand of students in special areas of Knowledge Service Engineering

which is not covered by regular courses.

KSE808 Invited Lectuer I 3:0:3(6)

This course is offered to meet the ad hoc demand of students in special areas of Knowledge Service Engineering

which is not covered by regular courses.

KSE809 Invited LectuerⅡ 3:0:3(6)

This course is offered to meet the ad hoc demand of students in special areas of Knowledge Service Engineering

which is not covered by regular courses.

KSE960 MS Thesis

This listing is for participation in advanced research under the direction of a faculty member.

KSE966 Seminar in MS 1:0:1

Regularly held seminars on up-to-data topics help M.S. students grasp the current direction of development and

applications in the general Knowledge Service Engineering areas.

KSE980 Ph.D Thesis

This listing is for participation in advanced research under the direction of a faculty member.

KSE986 Seminar in Ph.D 1:0:1

Regularly held seminars on up-to-data topics help Ph.D. students grasp the current direction of development and

applications in the general Knowledge Service Engineering areas.
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Depar tment of Industr ial Design
URL : id.kaist.ac.kr

Dept. Phone: +82-42-350-4502~3

1. Introduction

Industrial Design is a soft science that aims to explore the intrinsic needs and desires of the human being and

develop theories and application methods for the design of new products, systems and service that satisfy such

needs. Taking an interdisciplinary approach, Industrial Design explores knowledge and methods for design

development drawing from plastic art, science, technology and humanities. The advancement of science and

technology has led to innovation in production technology and materials and resulted in radical changes in life

style. This constantly demands new designs for home appliances, office goods, computer and communication

equipment, robotic products, automobiles, air crafts, digital media and environmental systems. In particular, the role

of industrial design is becoming greater in view of enhancing national competitiveness for export by developing

internationally competitive products.

In order to respond to the demand of the times, the department was established in an elite university of science

and technology for the first time in S. Korea. The department has established the education programme with a

vision "to train world-class designers capable of creating innovative business by understanding latent needs and

desires of the user and translating them into effective design, drawing from an understanding on the latest

technology. The programme is designed to foster capable designers that can lead creative design development,

cultivating scientific thinking and aesthetic creativity on the basis of an understanding on engineering.

The department has a complete educational structure including BS, MS and Ph.D. courses. The BS programme

focuses on fostering creative yet practical problem-solving abilities for design problems, while the MA programme

is constructed around the academic exploration of the design discipline and its application and methods. The Ph.D.

programme offers in-depth research opportunities for systematically creating design knowledge. An MA/Ph.D.

combined course is also offered for a smooth and continuous development from BS to MS through to Ph.D. The

curriculum offered by the department is based on the recommendations from the International Council of Societies

of Industrial Design (ICSID), and its excellence is recognised by Businessweek who selected the department among

the 60 best design schools in the world. Domestically, the department has been awarded the BK21 programme and

ranked the best consecutively for two years running. It also has won the bid for the WCU (World Best

University) programme and invited an internationally distinguished scholar as a visiting professor. The academic

staff and students of the department have won best awards from world's most authoritative design awards such as

the IF, Reddot, IDEA.

To ensure such a high standard of education, the department is equipped with state-of-the-art facilities, including

design studios, model-making workshops, a computer-aided design workshop, a multi-media design studio, a user

environment simulation lab, 3D dynamics analysis facility, a design prototyping lab, a usability testing lab, a

vacuum forming workshop, a photo studio, as well as a media centre for computing support, and a design library.

The graduates from the department play leading roles in design research and development in corporate design

research departments and design consultancies, as well as teaching in educational institutions. As highly-developed,

creative brains, it is expected that the graduates will become leaders in the society of the future by creating

innovative products, product systems and services that would contribute to the creation of new living culture and

industrial development.
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2. Education and Research Activities

Research groups of the department of industrial design are as follows.

❐ Product & Environmental Systems Design Research Laboratory

This laboratory focuses on product & environment system (PES) design research for the richness and comfort of

humans. Major research interests include environment system design, emotional design and robot design. The PES

lab has interests in various relationships and functional disorders generated from the product and environmental

systems, and tries to solve design problems through interdisciplinary courses with emotional engineering, cognitive

science and psychology. Also, PES lab conducts research on motional approach to robot design and develops

robot design guidelines through a study of the robot's behavior, correlation analysis and human-environment

conflict. Representative research projects include "research on design systematization and industrialization of urban

environment equipment", "cultural comparison among Korea, China and Japan," "development of emotional robot,"

"development of design guidelines for humanoid robot," and "development of elder's daily life support robot

design."

❐ Design Management Laboratory

Along with the growing need for synergy between business and design, design management strives to identify key

roles of design in business systems to maximize the quality and productivity of design services. Design

Management Laboratory regards design as a strategic way of improving organization's competitiveness and studies

for producing a body of design management knowledge for developing design strategy and policy, and effective

operation management of organizations and processes. We work with various organizations to resolve real-world

issues by utilizing both quantitative and qualitative methods in relation to identifying new product opportunities

and design concepts, establishing design strategy, analyzing customer perceptions and preferences, and others. Main

research areas are: National Design Promotion Strategy, Corporate Design Management System, Design

Management Consulting, Design and Intellectual Property, Designing Brand Equity, design leadership, design

merchandising, design evaluation and other relevant issues.

❐ Human-Centered Interaction Design Laboratory

HCIDL (Human-Centered Interaction Design Lab) focuses on planning and developing human-centered interaction

through in-depth research for physical, cognitive, emotional, and socio-cultural aspects of human beings. Research

interests include ‘Design Planning’ for developing innovative design strategy and concept through user-centered

design, contextual inquiry, and future research; ‘User-Interface Design’ which focuses on developing and evaluating

user-interface design by understanding a user’s cognitive information process: ‘Emotional Design’ for a user’s

emotional satisfaction; ‘Cultural Design’ for reflecting a user’s socio-cultural characteristics on design. In order for

systematic application of research interests, HCIDL develops diverse design tools and software such as

video-annotating program for user-observation, remote usability testing program, mouse tracking software, wearable

camera for understanding mobile-user’s behavior. HCIDL is harnessed with state of art facilities including usability

testing room with full equipment of video recording and observation tools, gaze analyzer, and portable

ethnographic tool kit for user-observation.

❐ Collaboration and Interaction Design Research Laboratory

This laboratory investigates research issues of collaboration and interaction from the design perspective.

Collaborative designs are concerned with the tools, methods and environments to achieve better design quality by

working together with other designers, other professionals and end users. Interaction design is in the upper level

of collaborative design. Interaction is understood as a cyclic process in which two actors alternatively listen,

think, and speak. In this respect, the research laboratory focuses on new tools and techniques to facilitate seamless

and efficient human-human and human-product / system interactions. With the design methods investigated, the
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research also addresses real product and interaction design problems. Representative research and consultancy

projects include ‘the development of prototyping tools for designers’, ‘case studies of remote participatory design

workshops’, ‘augmented reality-based collaborative 3-D CAD system and intuitive modeling interface,’ ‘new

concepts of home appliances,’ and ‘information architecture generation tool for consistent software interface

identity.’

❐ Design Media Laboratory

The advent of new media has exchanged human lifestyle, thinking style, and the style of form. Design media is

the hardware and software employed in developing design ideas. Technological innovation in design media

facilitates new ways of designing. The Design Media Laboratory investigates the useful applications of emerging

technologies which can augment designer’s creativity and enrich human life. Currently, our research activities are

focused on hyper design media and tangible communication media. Hyper design media combines both the

versatility of digital tools and the tangibility of traditional design material using augmented reality and physical

computing technology. We think of products as tangible communication media and investigate the way that

enriches human-to-human and human-to-artifact interactions in ubiquitous computing environment using tangible

communication media.

❐ ID+IM Design Laboratory

“ID+IM” is multi-disciplinary product design laboratory based in Korea, founded by Prof. Sangmin Bae in 2005.

“ID+IM” is an abbreviation for 'I design, therefore I am' which is from Rene Descartes’ famous quote 'I think,

therefore I am' and means our design directions of Innovative Design, Intuitive Design and Interactive Design as

well.

ID+IM Lab is only for designers who deeply understand the importance of design as well as social role of

designers based on the belief of 'I design, therefore I am.' Breaking from the research-based study, we are

pursuing an innovative, intuitive and practical design for the real world. Intuitive product design, Bio-design

(studying organic system and basic form of nature), Green design (considering sustainability and

environmental-friendly) and interactive design using physical computing are our design interests. Especially we

design products which can be shared by society and give benefits back to society to achieve the concept of

"Design is sharing" in design ethics. For designing real-world products, we have been participating international

competitions and as the result of our efforts, we won Best of the Best awards and Best for 2007 Reddot Design

award and awarded two Silver award prizes for 2008 IDEA Competition. We are developing new innovative and

experimental product designs for a daily life and participating various international design shows and competitions

to promote and release them into a real market.

❐ Design IS Laboratory

Design IS (Integration and Strategy) lab seeks ways to integrate multi-disciplinary elementswithin design process

strategically. Design IS lab seeks ways to achieve design innovation through integration between strategic left brain

and emotional right brain. By doing so, Design IS continues to explore what 'desingn is'.

❐ Creative Interaction Design Laboratory (CIxD Lab)

In the CIxD Lab, we explore and develop various approaches for creative design thinking and activities especially

when the products and the services we design integrate various emerging computing and information technologies.

We are currently working on the following research areas: 1) developing methods and tools for understanding

people and context to discover opportunities for innovative interactive systems design, 2) establishing both

theoretical and practical approaches for conceptualizing interaction qualities of artifacts to support experiential

aesthetics, and 3) developing frameworks for supporting creative interdisciplinary design teamwork especially when

intensive information is involved. In our research activities overall, we particularly focus on how design can

promote quality of experience, empathic values, and enhancement of human potential.
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❐ Color and Emotion for Design Laboratory

We empirically explore the affective experiences of humans with a particular focus on affective judgment related

to color. Currently, in 2009, we are fostering multidisciplinary research in various topics such as color psychology

and emotional design. Ultimately, we aim to provide scientific evidence for design research and creativity

development using designerly research methodologies.

3. Course Requirements

❐ Undergraduate Program

General Course Basic Course Major Course Elective

Course
Research Total

Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

6 (9 AU) 21 27 (9 AU) 20 6 26 27 27 54 - 3 130

A. Graduation Credits : minimum of 130 credits in total

※ A cumulative grade point average of 2.0 or higher out of a possible 4.3 in all coursework

B. General Course : minimum of 27 credits and 9AU(applicable to students entering KAIST in 2009 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory General Course

- Students entering KAIST in 2009 and onward : 6 credits and 9AU

English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(4AU),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II (1AU)

- Students entering KAIST between 2007 and 2008 : 7 credits and 9AU

English Communication I(1), English Communication II(1), English Reading&Writing(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety II

(1AU)

* English Communication I → English Communication

English Communication II → English Conversation

English Reading&Writing → Critical Thinking in English

◦ Elective General Course in Humanities & Social Science : minimum of 21 credits

- Students entering KAIST in 2009 and onward : at least 21 credits including at least 1 course in

each of 2 divisions among 3 divisions(Humanity, Society, Culture & Art)

- Students having entered KAIST before 2009 : at least 21 credits including at least 1 course in each

of 2 divisions among 5 divisions(Science Technology; Literature and Art; History and Philosophy;

Social Science; Foreign Language and Linguistics) or at least 1 course in each of 2 divisions

among 3 divisions(Humanity, Society, Literature&Art)

- Students entering KAIST in 2007 and onward should earn at least 18 credits through English

lectures among the 21 credits required as Elective General Courses in Humanities & Social Science.

※ Students having a double major take 12 credits without considering categories. (Students entering

KAIST in 2007 and onward should take 12 credits through English lectures.)

C. Completion of Basic Courses: at least 26 credits (applicable to students entering KAIST in 2008 and

onward; for those who have entered KAIST before 2009, refer to the Course Completion Requirements by

Year of Admission)

◦ Mandatory Basic Courses: 20 credits

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course of General Physics Lab I (1)

③ 1 course of Basic Biology (3) or General Biology (3)

④ 1 course of Calculus I (3) or Honor Calculus I (3)
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⑤ 1 course among Basic Chemistry (3), General Chemistry I (3), and Advanced Chemistry (3)

⑥ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab (1)

⑦ 1 course of Basic Programming (3) or Advanced Programming (3)

⑧ Freshman Design Course : Introduction to Design and Communication (3)

※ Students having entered KAIST in 2007 or before : 23 credits (①~⑧)

◦ Elective Basic Courses: minimum of 6 credits (including 3 credits for Creativity & Visualization)

※ Students having a double major take 3 credits.

D. Major Course : minimum of 54 credits

◦ Mandatory Major Course: minimum of 27 credits

2-Dimensional Design, 3-Dimensional Design, Product Design Fundamentals, Product Design Factors,

Product Design Program, Design Professional Practice, Product Design System, Integrated Design I,

Integrated Design Ⅱ

◦ Elective Major Course: minimum of 27 credits

E. Elective Course : None

F. Research Course : minimum of 3 credits

◦ Please make sure that you take 3 credit hours for graduation research

◦ Seminar and Individual Study are counted as Research Courses

※ Students having a double major are exempt.

G. English Proficiency Requirements upon Graduation

◦ Students are required to meet one of the following requirements on English proficiency before entering

KAIST or during their years of enrollment: 560 points in PBT TOEFL; 220 points in CBT TOEFL; 83

points in IBT TOEFL; 6.5 points in IELTS; 720 points or 760/775 points in TOEIC (see below); or 599

points or 670/690 points in TEPS (see below).

※ Criteria for TOEIC and TEPS scores

- Students submitting scores from new TOEIC (held in May 2006 and onward) or TEPS held on March

1, 2007 and onward: 720 points in TOEIC; or 599 points in TEPS

- Students submitting scores from old TOEIC (held before April 2006) or TEPS held before February 28,

2007:

▫ Students entering KAIST in 2008 and onward: 775 points in TOEIC; or 690 points in TEPS

▫ Students entering KAIST in 2007 or before: 760 points in TOEIC; or 670 points in TEPS

※ Requirements for a double major : 40 credits including mandatory major courses

※ Requirements for a minor : minimum of 18 credits including 3-Dimensional Design, Product Design

Fundamentals, Product Design Factors from the major subjects offered by the department.

※ General and basic courses in undergraduate program are different from years of admission; therefore,

students entering KAIST before 2009 should refer to the Course Completion Requirements by Year of

Admission.

❑ Master's Program

General Course

Major Course Research
(including seminar

credits)
Total

Mandatory Elective

3 (1 AU) 6 12 12 33
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A. Graduation Credits : minimum of 33 credits in total.

B. Mandatory General Course : 3 credits and 1AU

- 1 course from 'Scientific Writing,' 'Introduction to Computer Application,' 'Probability and Statistics,'

'Engineering Economy and Cost Analysis', 'Patent Analysis and Invention Disclosure', 'Collaborative

System Design and Engineering'

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course : Research Methodology, Design Project I (total 6 credits)

D. Elective Course : minimum of 12 credits (including 12 credits from courses offered by the Industrial

Design department)

E. Research Credits : minimum of 12 credits (Including 1 credit from Seminar)

F. Students without a design degree are required to take 9 or more credits from the undergraduate program in

industrial design department. (Applied to students entered in 2008 and later)

G. Culture Technology Interdisciplinary Program

Students who enter the department of industrial design, and wish to major in the Industrial Design and

Culture Technology Interdisciplinary Program.

(minimum of 6 credits from the mandatory courses and 9 credits from the elective courses offered by the

Industrial Design department, in addition to the requisites for the technology interdisciplinary program)

❑ Doctoral Program

General Course

Major Course Research
(including seminar

credits)
Total

Mandatory Elective

3 (1 AU) 0 27 30 60

A. Graduation Credits : minimum of 60 credits in total

B. Mandatory General Course : 3 credits and 1AU (Those who earned them during master program are

exempted)

C. Mandatory Major Course : None

D. Elective Course : minimum of 27 credits (Courses offered by the Industrial Design Department, including

Design Research Issues)

E. Research Credits : minimum of 30 credits (including 1 credit from Seminar).

※ The course credits earned in the Master's course work can be used towards the Doctoral degree(except

research credits).
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4. Curr iculum

❐ Undergraduate Program

Classification
Subject

No.
Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

Elective

Basic

Course

ID201

ID202

Design and Living

Idea & Expression

3:0:3(2)

3:1:3(3)

Spring

Fall

Mandatory

Major

Course

ID211

ID212

ID213

ID301

ID304

ID402

ID403

ID409

ID414

2-Dimensional Design

3-Dimensional Design

Product Design Fundamentals

Product Design Factors

Product Design Program

Design Professional Practice

Product Design System

Integrated Design I

Integrated Design II

3:1:3(4)

3:1:3(4)

3:1:3(4)

3:1:3(4)

3:1:3(3)

3:0:3(3)

3:1:3(4)

3:0:3(3)

3:0:3(3)

Spring

Spring

Fall

Spring

Fall

Fall

Spring

Spring

Fall

**ID211,212

**213

**301

*

*, **ID304

Elective Major

Course

ID214

ID215

ID216

ID217

ID218

ID302

ID303

ID305

ID306

ID307

ID308

ID309

ID310

ID312

ID401

ID404

ID405

ID407

ID408

ID410

ID411

ID412

ID413

ID420

Digital Design Graphics

Introduction to Industrial Design

Product Design Engineering

Presentation Techniques

Photo Techniques

Space Design

Design Methodology

Web Design

Multimedia Design I

Interface Design

Interaction Design

CAD & 3D Modeling

Information Design

Design Human Factors

Theory of New Product Development

Edutainment Design

Mutimedia Design II

Product-Environment Design

Design Critique

Special Topics in Design

Design Workshop

Interactive Space

Design Communication

Special Topics in DesignⅡ

3:1:3(3)

3:0:3(3)

3:0:3(3)

3:1:3(3)

3:1:3(3)

3:1:3(3)

3:0:3(3)

3:1:3(3)

3:1:3(3)

3:1:3(3)

3:1:3(3)

3:1:3(3)

3:1:3(3)

3:0:3(3)

3:0:3(3)

3:1:3(3)

3:1:3(4)

3:1:3(4))

3:0:3(3)

1:0:1(1)

3:0:3(3)

3:1:3(4))

3:1:3(4))

2:0:2

Fall

Spring

Fall

Spring

Fall

Fall

Spring

Spring

Fall

Spring

Fall

Spring

Fall

Fall

Spring

Fall

Spring

Spring

Fall

Spring

Fall

Spring

*

*

*

*

*

*

Research

ID490

ID495

ID496

Undergraduate Thesis Project

Individual Study

Seminar

0:6:3

0:6:1

1:0:1

※ * Credited for both undergraduate and postgraduate courses.

※ ** Pre-requisite Courses
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❐ Graduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

Mandatory

General

Course

Mand-

atory

CC010

CC020

Special Lecture on Leadership

Ethics and Safety I

3:0:3(4)

2:3:3:(10)

Spring․Fall

Spring․Fall
  

Choose

CC500

CC510

CC511

CC513

CC531

CC532

Scientific Writing

Introduction to Applied Computer Science

Probability and Statistics

Engineering Economy and Cost Analysis

Patent Analysis and Invention Disclosure

Collaborative System Design and Engineering

3:0:3(4)

2:3:3:(10)

2:3:3:(6)

3:0:3(6)

3:0:3(6)

4:0:4

Spring․Fall

Spring․Fall

Spring․Fall

Fall

Spring․Fall

Spring

Mandatory Major

Course (MS)

ID502

ID503

Research Methodology

Design Project I

3:0:3(3)

3:1:3(4)

Fall

Spring

Elective

Major Course

ID501

ID504

ID505

ID506

ID508

ID509

ID601

ID602

ID603

ID605

ID606

ID607

ID701

ID702

ID705

ID706

ID708

ID711

ID712

ID713

ID810

ID820

Design Issues

Design Project II

Usability Analysis

Media Interaction Design

User Centered Design Methodology

Design Project for Industry

Design Project III

Design Project IV

Theory of Media Design

Design Marketing

Theory of Emotional Design

Design Management

Design Research Issues

Design StduioII

Theory of Public Design

Theory of Interface Design

Design Strategy

Advanced Topics on Human Centered Design

Advanced Topics on New Technology

Convergence Design

Advanced Topics on Business Innovation

Design

Special Lecture on DesignⅢ

Special Lecture on DesignⅣ

3:0:3(3)

3:1:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:1:3(4)

3:1:3(4)

3:1:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:1:3(4)

3:1:3(4)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

3:0:3(3)

1:0:1

2:0:2

Spring

Fall

Spring

Fall

Fall

Spring

Spring

Fall

Spring

Spring

Fall

Spring

Spring

Fall

Spring

Fall

Fall

Spring

Fall

Spring

*

*

*

*

Research

ID960

ID966

ID980

ID986

MS Thesis

MS Seminar

Ph.D. Thesis

Ph.D. Seminar

1:0:1

1:0:1

** Credited for both undergraduate and postgraduate courses.
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5. Course Descr iptions

❐ Bachelor Program

ID211 Two-Dimensional Design

This course treats the topics of visual language and fundamental design theories for creating two-dimensional form.

Emphasis is given to experimenting with visual elements such as shape, color and texture. The characteristics of

visual, psychological and functional characteristics of form development are studied.

ID212 Three-Dimensional Design

In this course, students learn basic design theories and form construction techniques required for three dimensional

forms and functions. The contents involve the lectures concerning basic shape elements and principles that consist

of form and space, and practical methodology of creating form, function and aesthetics. Students improve their

basic abilities as industrial designers by learning design materials and the characteristics of form composition.

ID213 Product Design Fundamentals

This is an introductory course treats the design problem solving methods. It covers a series of design process

from new product concept development to manufacturing. Through the practical projects of designing low-tech

products, students gain abilities to organically restructure and optimize form and function of new products that

overcome existing limitations. (Pre-requisite Courses: ID211, ID212)

ID214 Digital Design Graphics

This course is designed to study the fundamentals of computer graphics and to create an animation film. Emphasis

is given to the understanding diverse computer graphics techniques and applying them into diverse multimedia

design works.

ID215 Introduction to Industrial Design

This course is an introduction to the industrial design theories and history. Basic scientific epistemology in

connection with the design history and cultural design sociology is studied and surveyed. Among the

epistemology covered are the definition of industrial design, design object and its gestaltung and functions.

Emphasis is placed on applied methods of the social aesthetics, ethics and science in the design development

process for social environment design.

ID216 Product Design Engineering

This course is an introductory course to engineering product design covering from innovative concept development

to optimization of manufacturing technology. Students have the opportunity to learn fundamentals in engineering,

component design, engineering design, and production process which are essential for interdisciplinary collaborative

work with engineers.

ID217 Presentation Techniques

This course is designed to study the presentation techniques for generating and visualizing design ideas. Emphasis

is given to understanding diverse media (hand drawing and computer graphics) applications for creating

perspectives, rending and simulations.

ID218 Photo Techniques

This course introduces basic techniques of photography and examines their visual messages and aesthetics. The

course covers specific photographic techniques used in product design and gives students experience with basic

darkroom techniques

ID301 Product Design Factors

This course is designed to understand basic elements on product innovation, human factors, production process,

application of material and manufacturing technology. Projects cover a range of mass produced products drawn

from industrial, consumer or institutional fields. (Pre-requisite Course: ID213)

ID302 Space Design

The purpose of this course is to understand relationships of products and humans in given space and solve

problems for grasping basic concepts of space. Especially, through design studies of exterior and interior space

and artifacts, researchers will develop scale-sense, space-sense, and capabilities of forming space.
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ID303 Design Methodology

The course is designed to cover three main topics: how design process is structured; effective design methods for

each stage of design process; the fundamental nature of design problem. Students learn various design methods for

problem analysis, creative generation of design solution and evaluation of design alternatives throughout design

process.

ID304 Product Design Program

This course is a studio course to cover the planning stage of new product development with focus on user and

market. The course covers various user-centered methods such as video-ethnography methods, scenario-based design,

survey, marketing statistics. Students learn to understand user experience and generate innovated concept of new

product which leads to user satisfaction. (Pre-requisite Course: ID301)

ID305 Web Design

This course is designed to study design process, techniques, and database in Web design. Emphasis is given to the

creative web design process from concept development, contents creation, web programming, and other new

technology applications.

ID306 Multimedia Design Ⅰ          

This course is designed to understand the complicated features of multimedia technology and industries, and to

study multimedia design theory and its applications. Emphasis is given to experimenting image, sound, and

video editing techniques for creating multimedia title designs.

ID307 Interface Design

This course is a studio & lecture course to develop user-interface design for digital information appliances and

software through the application of basic interface design theories. The course covers various methods for

user-interface design such as cognitive guidelines, task analysis, and usability testing. Students have opportunities to

experience actual usability testing in a specialized room equipped with state-of-the-art facilities for identifying

interface problems.

ID308 Interaction Design

The objectives of this course are to understand the underlying philosophy and technique of interaction design for

the design of hardware and software of computer enhanced interactive systems, and to explore the theories and the

essential techniques for interaction design through practical design projects. Students learn prototyping techniques

for designing interactive digital products. This course also serves as an introductory course of tangible media and

interaction.

ID309 CAD & 3D Modeling

This course is concerned with the theories and practice of computer aided industrial design. Students learn the

techniques of drafting and modeling of 3D product forms. They use 2D and 3D software tools for creative

design works. The contents involve design modeling methods, product design simulation, database construction for

product design, solid modeling techniques and rapid prototyping.

ID310 Information Design

This course is designed to study the way of organizing visual information and evaluating its usability. Emphasis

is given to the capability of building information architectures and developing creative information design.

ID312 Design Human Factors

This course introduces general knowledge of human factors in man-machine system, including such topics as

anthropometry, biomechanics, human performance, human inforamtion processing, and human sensory systems.

Students will acquire methodological skills to apply the human factors to new product development by analysing

real design cases.

ID401 Theory of New Product Development

This course will help students to learn various systematic methods for new product development process that cover

product planning, concept development, industrial design, and design for manufacturing. Students will also acquire

the skill to apply the methodologies to design professional practice.
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ID402 Design Professional Practice

This course introduces professional design practices in the modern business system. Basic goals include:

Understanding basic elements of the design practice and their interactions in the real world; Learning verbal and

visual presentations: resume, portfolio, job application, interviewing, relations with various people including clients

and others; Discussing the ethical, legal, administrative, and financial responsibilities in the design practice.

ID403 Product Design System

This course is designed for senior students to investigate the integrated concept of design products and its system.

Emphasis is given to applying innovative and systematic approaches to complex design problems. (Pre-requisite

Course: ID304)

ID404 Edutainment Design

This course is designed to create digital media design with diverse techniques from game, simulation, virtual

reality, and real-time interactive graphics. Emphasis is given to the development of education or playing contents

to be applied into digital contents industry.

ID405 Multimedia Design II

This course is designed to study the total process of multimedia design creation from concept development,

storytelling, and technology analysis. Emphasis is given to developing product prototyping or virtual prototyping

with diverse three-dimensional image creating technology. The projects are conducted in a team-based, and

multidisciplinary collaboration are emphasized.

ID407 Product-Environment System Design

This course deals with relationships between products and the man-made environment. Products are considered as a

important factor in forming the man-made environment. Students will study relationships and functions occurring in

product and environment systems to establish a new design criterion and create design opportunities.

ID408 Design Critique

By giving critiques on existing products in terms of useability, esthetics, material, texure, storage, life style,

meaning of consumption and possession, techinology, production, sales and marketing, the students will foster the

ability to identify what is good design and its conditions, and to ultimately contribute to enhancing their own

design abilities.

ID409 Integrated DesignⅠ

This course is studio class that integrates the design research and practice in the student’s area of interest. This

course provides students with the tools to develop their senior thesis project within a professional framework.

Some important concepts and skills to be integrated into the curriculum include: working with a design process,

ideation, research, concept development, design documentation, current design trends, scheduling and planning, and

skill reinforcement.

ID411 Design Workshop

This course is designed to introduce the state-of-the-art of design theories and practices, and to integrate them in

an intensive format of design learning. The experts in design academia of industries are invited to cover the

subject matters, and lead the workshop.

ID412 Interactive Space

The development of digital technologies makes our living space to be digitalzied, intelligent and interactive. In this

course, products and systems in spaces are considered as design targets. Students analyze the cases of interactive

spaces to provide new valuable user experience. Theoritical framework is studied to design new interactive space.

Students also conduct new interactive space design projects and the evaluation.

ID413 Design Communication

The course aims to allow students to learn how to make systematic communication of designer's concept,

intention, and result by teaching various visual communication theories and skills. The course comprises of

theoritical lecture of fundamental theory of communication in semiotics aspects, various guidelines and principles of

visual communication, and practical application of theories for designer's CV, portfolio, design proposal with

diverse media.
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ID414 Integrated Design II This

course provides an opportunity to experience an advanced capstone project for the students majoring in industrial

design. Students are expected to learn how to manage a new product development process efficiently based on

the knowledge and skills they have acquired and to shape their innovative ideas into quality design models that

can be commercialized at the moment or in the near future. Through the course, students will be given advanced

knowledge related to physical computing, prototyping, manufacturing precesses, and design material and chances to

apply it to the capstone project.

ID490 Undergraduate Thesis Project

This course is the final major project. Students undertake a design project for a year from user study, concept

development, form development, technology review, prototyping development and presentation. Final results are

presented in the graduation exhibition.

ID495 Individual Study

Students register for this course at the undergraduate level when they will engage in an independent research

project.

ID496 Design Seminar

This course consists of a series of invited speakers who introduce new trends in design and research.

❐ Master and Doctoral Program

ID501 Design Issues

This study is designed to construct a holistic view of design theories and issues discussed in design academia.

Students are asked to build a perspective of understanding current stream of design issues.

ID502 Research Methodology

This is an advanced lecture course to study various research methods which form the fundamentals of design

research. Students are expected to learn systematic understanding of research methods and research process, which

will lead them to conduct students' master or doctoral research.

ID503 Design Project Ⅰ                                             

In this course, students study the theories and undertake practical projects of new product design development that

is accelerated by the new scientific and technological revolution and the emergence of new lifestyles. They explore

concept development of new products, investigation of critical factors of new products, the progress of systematic

design process, decision making, user centered design creation methods through chosen projects.

ID504 Design Project II

This listing is a sequel to studio course, Design Project I, and helps develop design with the emphasis on

corporate strategy. Students learn methods related with design strategy and project management through practical

projects.

ID505 Usability Analysis

This is a lecture / studio course to study general theories on usability regarding learnability, efficiency,

memorability, satisfaction for information appliances or media. Students are to learn diverse methods related with

usability such as heuristic evaluation, task analysis, usability testing so that they can have the capability to lead

user-centered design.

ID506 Media Interaction Design

This course is designed to study the interactivity of multi-modalities (visual, sound, olfactory, and tactile), and to

experience creative interaction design. Emphasis is given to experience tangible interface design with the

state-of-the-art of interactive technology.
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ID508 User Centered Design Methodology

The course aims at teaching user-centered design methods for identifying users' tacit needs so that innovative

design can be created. User-centered methods from stage of planning to idea-generation and evaluation will be

covered including user-observation, scenario-based design, self-camera, user-diary, usability testing, user-participatory

design etc. Students are expected to build up the capability to plan creative design concepts and conduct

user-studies.

ID509 Design Project for Industry

Students study research project planning, conducting methods, processes, and problem solving methods for practical

design projects conducted jointly with industry. Design knowledge frameworks and practical experiences of students

are refined by working with specialist in industry as the industry collaboration method. The objectives are also

accomplished by co-workshops and seminars with industry. Project topics are decided with industry in the

beginning of the course.

ID601 Design Project Ⅲ                                             

This course is concerned with the design of multimedia oriented product design. The contents involve the

understanding unique features of multimedia oriented products, directing, design and marketing of new design.

Through the collaboration with experts from related fields and progressive resolution of the design problems,

students carry out new design projects in a team basis from a multidisciplinary approach.

ID602 Design Project Ⅳ                                              

This course is designed to develop multimedia design product through analyzing product analysis, planning and

design, and market research. The experts in multimedia industries are included as team-teaching members.

Students conduct a new design project based on multidisciplinary team.

ID603 Theory of Media Design

This course is designed to investigate diverse issues related to digital media design from social and cultural

perspectives. Emphasis is placed on the design process and the development of creative content.

ID605 Design Marketing

This is a lecture course to study consumer and market related with new product design. Students are to learn

diverse marketing survey methods with statistical analysis such as product positioning, market segmentation, life

style analysis, and concept evaluation.

ID606 Theory of Emotional Design

Nowadays, value criteria and evaluation criteria of customers' behavior is more focused on emotion than reason.

This course deals with analysis of emotional factors of human and transformation of them into design languages to

develop researchers' capabilities of conducting emotional design process. Students will study emotional engineering,

cognitive science, psychology, and other relevant fields with a new solving methodology of design problems.

ID607 Design Management

This course is an introduction to theories and practical knowledge on design management. This course aims to

understand the fundamentals of design management: Shifting milieu of design business; nature of design

management and design manager; design management process; and others. This course also focuses on resources

for composing design organizations; problem solving methods and decision making issues required for effective

management of design process; the practical knowledge of running and managing the corporate design group and /

or design consulting firm.

ID701 Design Research Issues

This course aims to introduce and analyze recent trends of theories and topics in design research. Students learn

how to approach research topics systematically and how to find and conduct a new research project that

contributes to the body of knowledge in design research. This course provides a theoretical background and a

framework of methodologies for Ph.D. research in design.

ID702 Design Studio II

This course is a doctoral design project course: each student researcher studies profound research in interest fields

of their own. To understand the basic concept of design practice and study planning and practice of design,
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industrial-educational projects or interdisciplinary cooperation projects will be conducted for nurturing design

capabilities.

ID705 Theory of Public Design

Recently, modern cities are composed of complex human communities. This course deals with observations of

conflicts occurring in an urban environment and studies of contradictory concepts of the legibility and the

ambiguity of urban environment to find out issues of public design.

ID706 Theory of Interface Design

This is an advanced lecture course to study general theories for interface design including human cognitive model,

interface design guideline, research methods. Students are to learn interface as a system consisted of human,

product, and interface. This interface is viewed in diverse perspectives including intelligent, emotional, social and

cultural interface. Final deliverable for student is publication of a paper in a related journal or conference.

ID708 Design Strategy

The this course aim to teach relevant factors, conditions and their interactions that play crucial roles for successful

practices on design management in various organizations such as government, public organizations, corporations,

and others.

ID711 Advanced Topics on Human Centered Design

The course aims to teach students the nature and philosophy of human-centered design, methods, and process and

to allow them to discuss and conduct research for advanced issues of human-cnetered design in depth. The course

comprise of major issues of human-centerd design, methodologies, process and writing short paper on selected

topics in human-centered design.

ID712 Advanced Topics on New Technology Convergence Design

This course deals with advanced topics on new technologies to be applied in design projects and the design

process. Students review recent developments and examples of technology application in design. The technology

fields include electronic engineeing, mechanical engineering, new materials, software engineering, production

engineering and so on. Students identify research issues and analyse cases for new technology fusion in design.

Issues and cases are also reviewed for the application of new technologies in developing new design methods and

tools to aid designers.

ID713 Advanced Topics on Business Innovation Design

Teaching the knowledge basis and know-hows of the strategic design for accomplishing the successful business

innovation. Focus on the how to make valuable innovation through design thinking as well as how to design a

business model based on the innovation.

ID960 MS Thesis

This course involves master's level research project based on a thesis research proposal confirmed by the

supervisor. The research contents should contribute to the design practice or the body of knowledge in the field

of design. It also should be original and address the practical design or research issues in the design discipline.

ID966 MS Seminar

This course consists of invited seminars to introduce and discuss new design issues such as the role of design,

new design methods, strategic value of design.

ID980 Ph.D. Thesis

This course is a Ph.D. level research project based on a thesis research proposal confirmed by the student's

supervisor. The research contents should make significant contribution to the body of knowledge in the field of

design. It also should be original and address an important design or research problems in the design or related

disciplines.

ID986 Ph.D. Seminar

This course consists of invited seminars to introduce and discuss new design issues such as the role of design,

new design methods, strategic value of
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Financial Engineer ing Program
Homepage : fep.kaist.ac.kr

Office : +82-42-350-1411

1. Introduction

Financial engineering deals with mathematical/engineering methods required in the process of synthesizing and

operating financial instruments by dissolving and reconfiguring financial assets in order to meet the variety of risk

appetite and investment needs of various stakeholders in the global economy.

KAIST financial engineering program (FEP for short) is a minor program for undergraduate students, which was

established in 2010 for the purpose of broadening career opportunities of students by systematically providing

fundamental knowledge on financial engineering based on quantitative methods. Pedagogical goals of the program

are :

w Profound domain knowledge on financial industry

w Mathematical/engineering theory for synthesis and analysis of financial products

w Implementation skill set for computational finance

Because of the interdisciplinary nature of financial engineering, this program runs jointly by many participating

departments including Mathematical science, Industrial & Systems engineering, Computer science, Management

science, and so on. In addition to the domain knowledge on financial industry, KAIST financial engineering

program focuses on the convergence of mathematical understanding of finance, engineering approach to product

structuring, and IT skills.

Since this is a minor program available to undergraduate students with major declared, we offer condensed core

courses to establish the framework knowledge on financial engineering. Students may select elective courses

having synergy with (or suggesting different perspectives from) their majors.

2. Course Requirements

① Total credits required : 18 or more

◦ Mandatory courses : 9 credits (see the course list in curriculum section for details)

- FEP321 (Analysis & Probability for Finance) : mandatory for non-mathematics major

- MSB235 (Financial management) : mandatory for mathematics major

◦ Elective courses : 9 credits or more (see the course list in curriculum section for details)

- Maximum 2 courses (6 credits to be exact) among courses offered by the same department.

- Only one course from IE331(OR I) and IE332(OR II)

- MSB235(Financial Management) is not an elective for Mathematics major

◦ Students should take 9 credits or more from the courses offered by the departments other than their

major.

② Credit double counting

In case that FEP courses (including both of the mandatory and the elective courses) overlap with the

course requirement of major / double major / other minor / humanity, up to 9 credits can be counted in

both requirements. (In other words, double counting of courses is limited to 9 credits.)
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3. Curr iculum

❒ Undergraduate courses

Classif.
Course

No.
Course Title L:L:C Semester Remarks

Mandatory
courses

FEP311 Introduction to Financial Engineering 3:0:3 Spring *MAS371, *IE471

FEP321 Analysis and Probability for Finance 3:0:3 Spring for non-math major

MSB235 Financial Management 3:0:3 Spring, Fall for math major

FEP411 Structuring and Pricing of Financial Products 3:1:3 Fall *MAS471, *IE575

Elective
courses

MAS355 Mathematical Statistics 3:0:3

up to 2 courses in this
group

MAS365 Introduction to Numerical Analysis 3:2:4

MAS472
Computer Simulations in Financial
Mathematics

3:0:3

MSB230 Principle of Accounting 3:0:3 Spring, Fall
up to 2 courses in this

group
MSB235 Financial Management 3:0:3 Spring, Fall

MSB315 Micro-Economics 3:0:3 Spring

CS206 Data Structure 3:0:3 Spring, Fall
up to 2 courses in this

group
CS324 Programing for Computational Finance 3:0:3 Fall

CS478 Financial Data Analysis and Mining 3:0:3 Fall

IE331 OR I 3:1:3 Spring

up to 2 courses in this
group

IE332 OR II 3:1:3 Fall

IE432 Decision Analysis and Risk Management 3:0:3 Spring

IE574
Portfolio Management and Financial
Optimization

3:0:3 Fall

HSS453 Behavioral Finance 3:0:3 Fall

※ L:L:C column denotes Lecture: Lab: Credit

※ Replaceable courses are marked with asterisk (*) in the remarks column,

※ FEP321 is mandatory for non-mathematics major students. MSB235 is mandatory for mathematics major

students.

※ Only one of either IE331(OR I) or IE332(OR II) can be accounted for the FEP requirement, not both.

4. Course Descr iption

FEP311 Introduction to Financial Engineering

This course aims to build up the basic knowledge on various financial instruments as well as quantitative models

for investment management. We study equities, fixed-income securities, and derivatives and discuss about their

pricing models and investment strategies.

FEP321 Analysis and Probability for Finance

This course introduces some basic concepts in mathematical analysis and probability for financial applications.

Some topological ideas, differentiation, and integration of real functions, convergence of function sequences are

covered. Finally, students learn martingales in finite sample space.

FEP411 Structuring and Pricing of Financial Products

This course provides the mathematical background and efficient implementation skills required for the quantitative

jobs in financial industry. We introduce the risk-neutral pricing models (through binomial and Black-Scholes

frameworks) , and guide the financial software design in step-by-step manner. The students will have a chance to

design their own financial derivatives.

★ For the description of elective courses, please refer to the sections of the offering departments.
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Robotics Program
URL: rp.kaist.ac.kr

Dept. Phone: +82-42-350-8356

1. Introduction

After the advent of the industrial robots in 1960s, the rapid development of robot industry enables us to produce

the humanoid robot and various intelligent robots. The market on robot industry is also explosively increased, and

some experts predict the market could grow to as much as $150 billion by the year 2010 and $500 billion by the

year 2020, which is the size of semiconductor and auto market, respectively.

Several major companies in Japan concentrate on the research and development of personal robot and

manufacturing robot. USA also lead the market related to the space robot, military robot, and artificial intelligence.

Korea also supports the university, research center, and small companies to develop the technologies related to the

robotics, and the government plans to achieve $20 billion in exports and a 15% holding of global robot market

by 2013.

Unlike other academic fields, Robotics not only needs a knowledge on a variety of fields like mechanical,

electrical and material engineering, telecommunication, computer science, and industrial design technology, but also

requires the high technology based on IT, BT, NT and CT. Therefore, our Robotics Program is cooperated with

the faculties from various disciplines; mechanical engineering, electrical engineering, computer science, biosystems,

and industrial design.

The objects of the Program are as follows:

❒ Education based on projects

As constructing a cooperative system with robot related companies, research centers, and the universities, the

high-level human resources which are in great demand on the companies in intelligent robotics field is trained

through the educational courses based on projects concentrating on industrialize which is considered the present

technology level, and the demands of users.

❒ Training the global leaders in Robotics

The Robotics program produces the global leaders who have not only the robot field techniques, but also the

foreign language ability, and leadership through the international joint research, exchange student program, and

international joint degree courses.

❒ Accomplishment to be a center in networks of the domestic robot industry

To develop the locally specialized robotic fields like military robot, personal service robot, industrial robot,

agricultural robot, and sea robot, the Robotics program will be the center in networks of the robot industry in

Korea to nurture human resources and balance the development of each local region.
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2. Course Requirements

Course

Course Credits

Research Total
General Course

Elective Essential
Course

Elective Major
Course

Master 3 and 1AU 9 9 At least 12 At least 33

Ph.D 3 and 1AU 9 18 At least 30 At least 60

❐ Master Program

A. Graduation Credits: At least 33 credits

B. General Courses : 3 credits and 1AU

- Should select at least 1 course among CC500 Scientific Writing, CC510 Introduction to Computer

Application, CC511 Probability and Statistics, CC512 Introduction to Materials and Engineering, CC513

Engineering Economy and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship

and Business Strategies.

- CC010 Leadership seminar (Credits are not granted, but it is a mandatorily required course, except

part-time and foreign students)

- CC020 Ethics and Safety I

C. Elective Courses : At least 18

Elective Essential Courses : At least 9

- Should select at least 3 courses among EE581 Linear Systems, RE510 Intelligent Robot Design Lab,

MAE553 Robot Dynamics, MAE655 Robotics Engineering, EE683 Robot Control, CS510 Computer

Architecture.

Elective Major Courses : 9 credits

- Take at least 9 credits among the courses offered in the Robotics Program.

D. Research: At least 12 credits

- It could be substituted with research course in the student‘s department.

❐ Ph.D. Program

A. Graduation Credits: At least 60 credits

B. General Courses : 3 credits and 1AU

- Not required, if you have already fulfilled this in the master's program.

C. Elective Courses : At least 27

Elective Essential Courses : At least 9

- Should select at least 3 courses among EE581 Linear Systems, RE510 Intelligent Robot Design Lab,

MAE553 Robot Dynamics, MAE655 Robotics Engineering, EE683 Robot Control, CS510 Computer

Architecture.

Elective Major Courses : 18 credits

- Take at least 18 credits among the courses offered in the Robotics Program.

D. Research: At least 30 credits

- It could be substituted with research course in the student‘s department.

E. Others: Credits earned in the master's program are accumulated in the Ph.D. program. (Except for research

credits).

❐ CC020 Ethics and Safety I(1AU) (all students must complete the course to graduate dur ing the master's

course or the doctor 's course one time)
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3. Curr iculum

Classification
Subject

No.
Subject Name

Lecture:Lab:Credit
(Homework)

Semester Remark

General
Course

CC010 Special Lecture on Leadership 3:0:3(4) Spring․Fall

CC020 Ethics and Safety I 1AU Spring․Fall

CC500 Scientific Writing 3:0:3(4) Spring or Fall

CC510 Introduction to Computer Application 2:3:3(10) 〃

CC511 Probability and Statistics 2:3:3(6) 〃

CC512 Introduction to Materials and Engineering 3:0:3(3) 〃

CC513 Engineering Economy and Cost Analysis 3:0:3(6) Fall

CC522 Introduction to Instruments 2:3:3(8) Fall

CC530 Enterpreneurship and Business Strategies

Elective
Essential
Course

RE510 Intelligent Robot Design Lab 3:0:3(6) Spring

MAE553 Robot Dynamics 3:0:3(6) Spring or Fall  

MAE655 Robotics Engineering 3:1:3(6) Fall  

EE683 Robot Control 3:0:3(6) Spring  

CS510 Computer Architecture 3:0:3(6) Spring  

EE581 Linear Systems 3:0:3(6) Spring  

Elective Major
Cours

RE502 Sensor & Sensing 3:0:3(4) Fall

RE530 Sensor-based Mobile Robots 1:6:3(6) Spring  

RE540 Robot Vision and Sensing 3:0:3(6) Fall  

RE610 Network-based Robotics 3:0:3(6) Spring  

RE710 Artificial Life 3:0:3(6) Spring  

RE720 Humanoid Robot 3:0:3(6) Fall  

RE722 Robot Vision and Digital Image System 3:0:3(4) Fall

RE730 Micro/Nano Robotics 3:0:3(6) Spring  

RE740 Evolutionary Robotics 3:0:3(6) Fall
 
 

RE887 Special Topics on Robot Technology 3:0:3(6) Fall  

MAE550 Advanced Dynamics 3:0:3(6) Fall  

MAE562 Digital System Control 3:0:3(6) Spring  

MAE563 Microprocessor Application 2:3:3(6) Fall  

MAE597 Spacecraft Attitude Dynamics and Control 3:0:3 Spring

MAE662 Design of Precision Actuation System 3:0:3(6) Spring  

MAE683 Human Robot Interaction: Haptics 3:0:3(6) Fall  

MAE694 Discrete Event Systems and Applications 3:0:3(6) Fall  

MAE761 Nonlinear System Control 3:0:3(6) Spring

ID506 Media Interaction Design 3:0:3(3) Fall

ID706 Theory of Interface Design 3:0:3(3) Fall  

IE562 Information System Design 3:1:3(6) Spring

IE761 Cognitive Systems Engineering 3:0:3(6)

EE512 System Programming 3:0:3(6) Fall  

EE516 Computer Applications Lab. 1:6:3(6) Fall  

EE525 Networking Technology and Applications 1:6:3(6) Spring

EE531 Statistical Learning Theory (3:0:3) Fall
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Classification
Subject

No.
Subject Name

Lecture:Lab:Credit
(Homework)

Semester Remark

Elective Major
Course

EE533 Digital Speech Processing 3:0:3(6) Spring

EE535 Digital Image Processing 3:0:3(6) Spring

EE538 Neural Networks 3:0:3(6) Fall  

EE582 Digital Control 3:1:3(6) Fall  

EE681 Nonlinear Control 3:0:3(6) Fall  

EE682 Intelligent Control Theory 3:0:3(6) Fall  

EE735 Computer Vision 3:0:3(6) Spring  

EE737 Imaging Systems 3:0:3(6) Spring

EE786 Optimal Control Theory 3:0:3(6) Spring

EE788 Robot Cognition and Planning 3:0:3(6) Fall  

EE837 Special Topics in Signal Processing 3:0:3(6) Fall

EE887 Special Topics in Robotics 3:0:3(6) Spring  

CS520 Theory of Programming Languages 3:0:3(6) Fall  

CS530 Operating System 3:0:3(6) Spring or Fall  

CS570 Artificial Intelligence 3:0:3(6) Spring or Fall  

CS540 Network Architecture 3:0:3(9) Spring or Fall  

CS576 Computer Vision 3:0:3(8) Spring or Fall  

CS580 Interactive Computer Graphics 2:3:3(10) Spring  

CS610 Parallel Processing 3:0:3(8) Spring

CS642 Distributed Processing Systems 3:0:3(3) Spring  

CS655 System Modeling and Analysis 3:0:3(6) Spring *EE612 

CS670 Fuzzy and Intelligent System 3:0:3(6) Spring  

CS676 Pattern Recognition 3:0:3(3) Fall *EE634

CS572 Intelligent Robotics 3:0:3(6) Spring or Fall  

CS774 Topics in Artificial Intelligence 3:0:3(6) Spring or Fall  

CS776 Topics in Cognitive Science 3:0:3(6) Spring or Fall  

CS780 Topics in Interactive Computer Graphics 2:3:3(10) Spring or Fall  

CE551
Soft Computing Techniques for Engineering
Design

3:0:3 Spring

BiS571 BioElectroMechanics 3:0:3(6) Spring  

BiS623 Bioelectronic Devices 3:0:3(6) Spring or Fall  

BiS651 Hearing and Auditory Model 3:0:3(6) Spring

BiS652 Human Visual Model 3:0:3(6) Fall  

BiS653 Biomedical Imaging System 3:0:3(6) Fall  

Research

RE960 Thesis Research(Master)   Spring or Fall  

RE966 Seminar(Master) 1:0:1 Spring or Fall  

RE980 Thesis Research(Doctoral)   Spring or Fall  

RE986 Seminar(Doctoral) 1:0:1 Spring or Fall

The "*" mark represents a substitutive subject.
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4. Descr iptions of Courses

RE510 Intelligent Robot Design Lab

This course will provide the methodology of designing and developing an intelligent robot. The objective of this

course is to give students a chance to build their own intelligent robot system and demonstrate it. For example,

Design and implementation of mobile robot will be performed including procerssor, actuators, sensors, vision,

software, and system integration.

MAE553 Robot Dynamics

To develop an understanding and facility with basic analytical tools for the analysis and design of multi-body

dynamic systems through robotic manipulators.

MAE655 Robotics Engineering

This course is designed to enable graduate students to understand the most updated topics in kinematics and

dynamics of robotics and to apply recently introduced control techniques.

EE683 Robot Control

This course is intended to cover kinematics, dynamics and control algorithm of robot manipulator. After covering

homogeneous transformations, kinematics equations, motion trajectory planning, we will handle various control

methods. We will compare the utilization of these control methods through simulation.

CS 510 Computer Architecture

This goal of this course is to provide the student with an understanding of (i) the architectural aspect of the

performance issues, and (ii) investigation of the full spectrum of design alternatives and their trade-offs.

EE581 Linear Systems

Topics include system representation (input-output description, state variable description), solutions of linear

dynamical equations, controllability and observability, irreducible realization, stability (BIBO stability, Lyapunov

stability) for rigorous treatment of linear systems. In addition, feedback linearization is to be covered.

RE502 Sensor & Sensing

Sensor technology is one of the essential components in modern intelligent robot technology. This course first

reviews some of the classical sensors including location, tactile, laser, and ultrasound sensors. Then, this course

mainly focuses on in depth discussion on modern imaging sensor technologies such photodetecors, CCD, CMOS,

etc.

RE530 Sensor-based Mobile Robots

In this course, various sensors for mobile robots are introduced, interfacing and system integration technologies

are surveyed. Using these sensors, dead reckoning, localization, and map building techniques are studied. Recent

topics including motor, encoder, ultrasonic sensor, laser sensor, miscellaneous sensors, interfacing technology,

system integration, networking, distributed sensors, and new sensor technology.

RE540 Robot Vision and Sensing

This course describes robot vision technology and other sensing modalities for the perception of an intelligent

robot. Specifically, the principles and applications of 3-D vision sensing by multiple CCD cameras will be treated

in depth as well as other active range sensing techniques, such as laser range finder, sonar, and RF sensor

network.

RE610 Network-based Robotics

This course describes networked environing sensing and actuation, intelligence and control of distributed system,

including consistent interaction among man and robot and multi components of the environment. Covered topics

include human-robot symbiosis, networked human-robot interaction, network intelligence, reconfigurable software

architecture, software platform and standards, networked mobile robots, heterogeneous multi-robot coordination,

robot security, and networked-robot applications.

RE710 Artificial Life

This course describes the relationship between the artificial life, artificial intelligence and the intelligence control,
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and deals with the evolution of the artificial creatures, artificial life & emotion and the problem of the artificial

life. Artificial sense organs and brain in the application field accompanied with the IT technology will also be

studied. Especially, various parts of the applied robot system including the Humanoid robot will be further

discussed for the upcoming robot system.

RE720 Humanoid Robot

This course deals with stable dynamic walking technology of a humanoid robot and its implementation. Kinematics

and dynamics of humanoid robot are introduced and ZMP stability is studied as well. Various walking pattern

making algorithm is studied in detail, and robot control methods which are indispensable for stable walking are

explained in this course.

RE722 Robot Vision and Digital Image System

Through the investigation on the robot intelligence area and the implementations of various robot vision systems

which are being practically applied, students learn how to use/apply the developed technologies. Finally, this

course encourages students to be experts who are able to develop a creative robot vision system.

RE730 Micro/Nano Robotics

As NT(Nano Technology) and BT(Bio Technology) are advancing gradually in 21C, the new concept of

Micro/Nano Robotics are created by combining Micro robotics with the NT/BT. This course is designed to give

an overview of basic technology and recent developments in the micro/nano robotics, and to practice the

realization of new ideas related to this course through the development experiments.

RE740 Evolutionary Robotics

The course deals with the imaginary evolution method of the robot. Related to this, it covers the evolutionary

programming, genetic algorithm and design of the fitness function. Strengthening learning method like Q-learning

for robots, robot language for interacting with users, the possibility of implementing thoughts and consciousness

will be introduced to deal with the evolution, progress, learning and reproduction of the robot.

RE887 Special Topics on Robot Technology

This course is designed to be a survey, presentation, discussion, invited talk, panel discussion and project about

selected subjects concerning on 21C intelligence robot technology and its major application fields. Main topics will

be humanoid robotics, ubiquitous robotics, HRI, neuro-informatics, applications of intelligent robot and so on.

MAE550 Advanced Dynamics

Kinematics of two and three-dimensional motions of rigid bodies are started with as well as particle motions. An

efficient and systematic method for derivation of equations of motion of such a system is studied based on Kane's

approach. The most fundamental law, i.e., Newton's 2nd law and other advanced dynamic (Hamilton and

Lagrange) equations are covered as well for comparison purpose.

MAE562 Digital System Control

This course introduces the basic concept of discrete time control in the time domain and the state space. the

major results of control theory such as stability, observability, controllability, optimality, etc. will be reviewed for

the discrete time case. some other contents included in this course are sampling theory, discrete modeling of the

systems, discretization of continuous system, microprocessor applications, etc.

MAE563 Microprocessor Application

This course is designed to give graduate students the ability to understand basic principles of microprocessors and

their applications in modern product designs. Prerequisites by topics: basic electrical circuits, computer languages.

MAE597 Spacecraft Attitude Dynamics and Control

Advanced spacecraft attitude dynamics and control subjects are covered in this course. Classical dynamics approach

are introduced to establish a variety of spacecraft attitude dynamics problems. Different attitude kinematics are also

discussed to provide thorough understanding on the description of attitude dynamics and kinematics modelling.

Attitude control problems using on-off thrusters are explained with simulation results. Recent developments in

thruster modulation techniques are addressed. Flexible spacecraft modelling and control law design are presented to

provide basic knowledge on recent advances in large spacecraft modeling and control technologies.
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MAE662 Design of Precision Actuation System

This course is designed for graduate students. In the beginning, design principles are introduced. Next, several

structure design techniques such as kinematic design, flexture mechanism design, guide mechanism design, etc. are

studied. Then, error analysis/compensation and uncertainty analysis are covered. In this course, every student

proposes a term project and the result of the project is estimated by presentation at the end of the semester.

MAE683 Human Robot Interaction: Haptics

As the human-robot interaction is becoming an important issue for the upcoming human-robot symbiosis era, this

year's lecture course is extending the haptic interaction study in human-robot to multimodal interaction.

Telerobotics and haptic interaction is the robotics research area that is related with transmission of force or tactile

information about remote place or virtual model. The lecture will address fundamental topics about telerobotics and

haptic interaction; bilateral control architecture, haptic devices, human haptic perception, haptic modeling,

performance evaluation and related applications. Also, various topics in human-robot interaction will be lectured

on by joint guest lecturers and with Prof. Kwon.

MAE694 Discrete Event Systems and Applications

This course introduces the discrete event systems theories for modeling, design, analysis, evaluation, and control of

systems. The course focuses on Petri-nets-based supervisory control theories with sound mathematical foundation.

MAE761 Nonlinear System Control

This course deals with the contents about the nonlinear system and nonlinear controller widely. Those contents

involve the analysis, stability, controller design for nonlinear system and design, analysis for nonlinear controllers.

ID506 Media Interaction Design

This course is designed to study the interactivity of multi-modalities (visual, sound, olfactory, and tactile), and to

experience creative interaction design. Emphasis is given to experience tangible interface design with the

state-of-the-art of interactive technology.

ID706 Theory of Interface Design

This is an advanced lecture course to study general theories for interface design including human cognitive model,

interface design guideline, research methods. Students are to learn interface as a system consisted of human,

product, and interface. This interface is viewed in diverse perspectives including intelligent, emotional, social and

cultural interface. Final deliverable for student is publication of a paper in a related journal or conference.

IE562 Information System Design

Integration and application of human-centered system design methodology and background knowledge on human

information processing. Topics include basic human cognitive functions, decision making performance, HCI issues,

cognitive work analysis and design process. Emphasis is placed upon system principles in analysis and design. A

design project will allow students to apply the principles and methods to realistic design.

IE761 Cognitive Systems Engineering

Approaches to enhance human performance in problem solving and decision making by computer and other

methods are considered. Systems engineering point of view is exercised while covering models of human and

machine intelligence, prescriptive and descriptive theories of human decision making, and models to combine

human and machine resources. Application-oriented issues are emphasized.

EE512 System Programming

This course provides students with the knowledge and skills necessary to build a foundation in system

programmings, and is especially focused on operating systems and implementation. Topics include an overview of

the components of an OS, concurrency, synchronization, processes, memory management, I/O devices, and file

systems.

EE516 Computer Applications Lab.

In this course, the fundamental commands and the Kernel programming of Linux OS will be practiced on a ARM

based embedded computer. It covers the system call generation, the module programming, and the programming

of character device drivers, block device drivers, and interrupt handling.
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EE525 Networking Technology and Applications

Topics covered in this course include timing recovery, channel equalizer, speech codec in wireless communications,

electronic switching system, router, protocol design and validation, network simulators, data transmission using

Winsock, Linux porting and Linux routing, network device driver, CDMA base transceiver system, and network

management.

EE531 Statistical Learning Theory

Introduce students the fundamental concepts and intuition behind modern machine learning techniques and

algorithms, beginning with topics such as perceptron to more recent topics such as boosting, support vector

machines and Bayesian networks. Statistical inference will be the foundation for most the algorithms covered in

the course.

EE533 Digital Speech Processing

This course explains how digital signal processing techniques can be applied in the field of Robot-Human

communication using speech. The initial part of the course covers some background material in signal processing

and the acoustic theory of speech production. The latter parts cover coding, recognition and synthesis of speech.

EE535 Digital Image Processing

This course deals with the fundamental concept of digital image processing, analysis, and understanding. Topics

include sampling, linear and nonlinear operations of images, image compression, enhancement and restoration,

reconstruction from projections, feature extraction, and image understanding.

EE538 Neural Networks

This course covers the theory and application of neural networks. In particular lectures explore the structure and

function of neural networks and their learning and generalization. Also various models of neural networks and

their applications are illustrated.

EE582 Digital Control

This course describes the analysis and design of digital control systems. Sampling and data reconstruction and

Z-transform in computer control system will be covered. Analysis and design of digital control systems using

frequency domain techniques will be introduced. Also, design of the digital control system using state space

approaches will be covered. As a term project, a real-time digital control system will be implemented on a

microprocessor system.

EE681 Nonlinear Control

This course is intended to present the fundamental result of analysis and design of nonlinear control systems.

Especially, this course is concerned with the analysis tools for nonlinear dynamical systems and the design

techniques for nonlinear control systems. (Prerequisite: EE581)

EE682 Intelligent Control Theory

Among the various well-known intelligent control techniques, the methods of fuzzy control and neural net-based

learning control are first introduced to allow for handling ambiguous / uncertain situations and effective supervised

learning, respectively. Specifically, the theory of fuzzy sets and fuzzy logic-based inference mechanism are studied

and the design techniques of fuzzy control are introduced. Then, the neural net learning structure is discussed and

the control system based on the artificial neural nets is studied. Fuzzy-neuro systems are also considered. In the

second part of the course work, some other computational intelligence techniques such as GA and the rough set

are briefly covered and then the basic machine learning techniques and the reinforcement learning method are

studied in conjunction with the their use in control system design. (Prerequisite: EE581)

EE735 Computer Vision

This course will explore the principles, models and applications of computer vision. The course consists of five

parts: image formation and image models; generic features, such as edges and corners, from images; the multiple

view analysis to recover three dimensional structure from images; segmentation of images and tracking; the object

recognition methodologies. (Prerequisite: EE535)

EE737 Imaging Systems

This course is designed to introduce several medical image systems and the related applications based on various
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image processing techniques. Topics include image reconstruction algorithms, X-ray CT, single photon emission

CT, positron emission tomography, magnetic resonance imaging, ultrasound imaging, and related post processing

techniques.

EE786 Optimal Control Theory

This course deals with the derivation of maximum principle and the design of optimal control system. It includes

an optimal design method for minimum time and energy along with dynamic programming and discrete maximum

principle. Also advanced topics of optimal control are introduced. (Prerequisite: EE581)

EE788 Robot Cognition and Planning

This course deals with sensor fusion, decision making and information procession on real time for intelligent

robots. To have a higher level of cognition, advanced level of problem solving methods are presented for task

planning, scheduling and navigation planning. (Prerequisite: EE682, EE683)

EE837 Special Topics in Signal Processing

This course is to introduce some important topics in the general area of communications and signal processing.

Topics may vary from year to year.

EE887 Special Topics in Robotics

This course covers topics of interest in robotics for graduate level students. Course content is specifically

designed by the instructor.

CS520 Theory of Programming Languages

This course reviews design principles and implementation techniques of various programming languages. This

course also introduces a wide spectrum of programming paradigms such as functional programming, logic

programming, and object-oriented programming.

CS530 Operating System

The main focus of this course is to understand the concurrency features of modern operating systems. Concurrent

programming is dealt with in detail to simulate various parts of an OS. Other topics that are required to

understand the process-oriented OS structure are also discussed.

CS570 Artificial Intelligence

The goal of this course is to give both a comprehensive introduction to core concepts of AI and hands-on

experience in symbolic language programming. This course not only provides a thorough discussion of AI's

foundational technologies including predicate calculus, search, and AI languages, but introduces processing, pattern

recognition, computer vision, and neural networks.

CS540 Network Architecture

The goal of this course is to provide students with an understanding on the following topics. (1) the concept of

layered architectures, (2) the design and implementation of communication protocols, (3) the multimedia

communication protocol, and (4) the design of high-speed protocols. The course also covers many aspects of

protocol engineering: design, implementation and test of communication protocols.

CS576 Computer Vision

The goal of this course is to provide students with theory and application of computer vision. Major topics

include digital image fundamentals, binary vision, gray-level vision, 3-D vision, motion detection and analysis,

computer vision system hardware and architecture, CAD-based vision, knowledge-based vision, neural-network-based

vision.

CS580 Interactive Computer Graphics

This course presents the principles of three-dimensional graphics, including geometric, modeling and realistic image

synthesis. It also covers techniques for representing, manipulating, and rendering three-dimensional objects.

CS610 Parallel Processing

This course discusses both parallel software and parallel architectures. It starts with an overview of the basic

foundations such as hardware technology, applications and, computational models. An overview of parallel
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software and their limitations is provided. Some existing parallel machines and proposed parallel architectures are

also covered.

CS642 Distributed Processing Systems

This course covers various high-level issues in distributed processing. We also analyze ISO / OSI upper layers

(presentation, application layer protocols) and document switching systems.

CS655 System Modeling and Analysis

Today's information systems are getting more complex, and need for automation systems is ever increasing. In

this couse we address basic modelling methods in system analysis and study static and dynamic analysis of

systems using Petri Net.

CS670 Fuzzy and Intelligent System

The aim of this course is to introduce basic concepts and knowledge of the fuzzy theory and its applications.

This course also covers some important intelligent systems including the neural network model and genetic

algorithm, and the fusion of the different techniques will be discussed.

CS676 Pattern Recognition

Through this course, students are expected to acquire general ideas of pattern recognition and its application. Three

fields (character, speech and image processing) will be studied in which pattern recognition techniques can be

successfully applied.

CS572 Intelligent Robotics

The goal of this course is to provide students with state-of-the-art technologies in intelligent robotics. Major topics

include sensing, path planning, and navigation, as well as artificial intelligence and neural networks for robotics.

CS774 Topics in Artificial Intelligence

This course covers advanced topics of interest in artificial intelligence.

CS776 Topics in Cognitive Science

This course is designed to cover topics of interest in cognitive science.

CS780 Topics in Interactive Computer Graphics

This course is designed to cover recent developments in interactive computer graphics.

CE551 Soft Computing Techniques for Engineering Design

This course deals with various soft computing techniques for solving various engineering and mechanical /

structural design problems. This course puts emphasis on the most recent soft computing techniques such as neural

networks, fuzzy logic and evolutionary computation (EC), and also deals with intelligent control schemes using

such techniques.

BiS571 BioElectroMechanics

This course provides electromechanics for understanding and analysis of biomechatronic systems. An analogy

between mechanical systems and electrical systems, modeling of electromechanical systems, and working principles

of biomedical, diagnostic, surgery and therapeutic equipments are discussed.

BiS623 Bioelectronic Devices

This course covers advanced topics in the design and industrial application of bioelectronic devices such as

biosensor and biochip. The fundamental principles in these areas have emphasized to understand the biological

recognition mechanism of enzyme, antibody, microorganism, animal cell, and DNA.

BiS651 Hearing and Auditory Model

We study basic concepts of acoustic wave propagation and scattering, and human auditory systems based on

cognitive, acoustic, and signal processing perspectives. By analysing huge amounts of cognitive science

experimental data, we propose mathematical models for non-linearity, time-adaptation, masking, etc. Also, the

connection of this data to information theory is investigated, and finally, applications to speech recognition are

studied.
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BiS652 Human Visual Model

Human visual system is studied with cognitive scientific and signal processing perspectives. By analysing huge

cognitive science experimental data, we will come up to mathematical models. Also, its connection to information

theory is investigated, and finally applications to real-world image recognition and target tracking are studied.

BiS653 Biomedical Imaging System

Theory and applications of several biomedical imaging systems are studied. Especially, X-ray imaging,

ultra-acoustic imaging, X-ray CT, MRI, PET, and PACS are discussed.

RE960 Thesis Research(Master)

RE966 Seminar(Master)

RE980 Thesis Research(Doctoral)

RE986 Seminar(Doctoral)
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Semiconductor Technology Educational

Program URL : epss.kaist.ac.kr

Dept. Phone : +82-42-350-8584

1. Introduction

Semiconductor Technology Educational Program was started to cultivate human resources which will become the

forerunners of the semi-conductor technology throughout the world in the 21st century with joint efforts of five

departments in KAIST (electrical engineering, physics, chemistry, biological & chemical engineering, material

engineering)

Starting with the selection of high quality graduate students of 2006, it is planned to bring up Masters and

Doctors who are talented in both theories and experiments by means of well-designed education program which

concentrates on semiconductor devices, processes and designs in the area of next generation memory and system

LSI.

2. Education Program

This interdisciplinary program offers Master and Ph.D programs. The diploma from both the Semiconductor

Technology Educational Program(STEP) and each related department are possible, when the course requirements of

each department as well as those of STEP are satisfied.

3. Course Requirements

course

credits

research totalgeneral
cour se

Interdisciplinary elective major Related
depar tments

mandatory/elective
major

mandatory elective

MS
3 and
1AU

3 9 6 6 33

Ph.D
3 and
1AU

6 12 9 30 60

- Credits earned from a previous MS course may be used to fulfill the Ph.D course credit requirement.

- Course requirments of related departments as well as interdisciplinary one should be satisfied.

- STE998(MS Internship, 1credits) : The MS course requires the completion.

- STE999(Ph.D Internship. 3credits) : The Ph.D course requires the completion.

❐ MS Program (Graduation Credits : at least 33 credits)

A. General Courses : 3 credits and 1AU

◦ 1 course of CC500(Scientific Writing), CC510(Introduction to Computer Application), CC511(Probability

and Statistics), CC512(Introduction to Materials and Engineering). CC513(Engineering Economy and Cost

Analysis), CC522(Introduction to Computer Application), CC530(Enterpreneurship and Business Strategies),

CC531(Patent Analysis and Invention Disclosure), CC532(Collaborative System Design and Engineering)
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◦ Mandatory General Course : credit and 1AU

- CC010 Special Lecture on Leadership(non-credit, this applies to students entering KAIST in 2002 and

onward ; general scholarship students, foreign students are excluded)

- CC020 Ethics and Safety I (1AU)

B. Interdisciplinary Mandatory Major Courses : None

C. Interdisciplinary Elective Major Courses

◦ Mandatory : 3 credits

1 course of STE505(Semiconductor Process Laboratory), EE571(Advanced Electronic Circuits)

◦ Elective : At least 9 credits

Every student must select at least 3 courses among the designated elective major courses.

D. Mandatory / Elective Major Courses in the Related Departments : at least 6 credits

Every student must select at least 2 courses among the designated Related departments mandatory/elective

major

E. Research : At least 6 credits

- Every student must have at least 6 credits in thesis research, individual research, seminar, etc.

(Research courses may be substituted by ones in their department)

- The MS course requires the completion of STE998(MS Internship)

❐ Ph.D Program (Graduation Credits : at least 60 credits)

A. General Course : 3 credits and 1AU

It is the same as for the MS course. (If the student has already taken this course during his MS program,

then it does not have to be taken again.)

B. Interdisciplinary Mandatory Major Courses : None

C. Interdisciplinary Elective Major Course

◦ Mandatory : 6 credits

- In addition to the courses taken in the MS program, every student must take at least 2 courses which

the interdisciplinary program provides.

- 2 course of STE505(Semiconductor Process Laboratory), STE605(Semiconductor Memory Devices and

SoC Designs), EE571(Advanced Electronic Circuits)

◦ Elective : At least 12 credits

- In addition to the courses taken in the MS program, every student must take at least 4 courses which

the interdisciplinary program provides.

D. Mandatory / Elective Major Courses in the Related Departments : at least 9 credits

In addition to the courses taken in the MS program, every student must take at least 3 courses which the

interdisciplinary program provides.

E. Research : at least 30 credits

- Students must have at least 30 credits in thesis research, individual research, seminar, etc.

(Research courses may be substituted by ones in their department)

- The Ph.D course requires the completion of STE999(Ph.D Internship)

❐ Inter im Accommodations

Substitutional course changes

- The students who joined this program after the year 2009 : Take only 1 course out of EE665(CMOS

Front-End Process Technology) and MS696(Special Topics in Advanced Materials I).

- The students who joined this program before the year 2009 : Take only 1 course out of EE665(CMOS

Front-End Process Technology) and MS635(Semiconductor Integrated Process Design).
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4. Curr iculum

Classification Subject No. Subject Name
Lecture:Lab:

Credit
(Homework)

Semester Remark

General
Courses

Manda-tory
CC 010 Special Lecture on Leadership 1 : 0 : 0 ( 0 ) Fall

CC 020 Ethics and Safety I 1AU Spring/Fall

Choose 1

CC 500 Scientific Writing 3 : 0 : 3 ( 4 ) Spring/Fall

CC 510 Introduction to Computer Application 2 : 3 : 3 ( 1 0 ) Spring/Fall

CC 511 Probability and Statistics 2 : 3 : 3 ( 6 ) Spring/Fall

CC 512 Introduction to Materials and Engineering 3 : 0 : 3 ( 3 ) Spring/Fall

CC 513 Engineering Economy and Cost Analysis 3 : 0 : 3 ( 6 ) Fall

CC 530 Entrepreneurship and Business Strategies 3 : 0 : 3 ( 6 ) Fall

CC 531 Patent Analysis and Invention Disclosure 3 : 0 : 3 ( 3 ) Spring/Fall

Interdiscip-l
inary

Elective
Major

Courses

Manda-tory

STE 505 Semiconductor Process Laboratory 2 : 6 : 3 Summer

STE 605
Semiconductor Memory Devices and SoC
Designs

3 : 0 : 3 Fall MS Elective

EE571 Advanced Electronic Circuits 3:0:3(6) Spring

Elective

CBE473 Microelectronics Processes 3:0:3(3) Spring/Fall **

CBE525 Molecular Electronics 3:0:3(3) Spring/Fall

CBE581 Micro-Chemical and Biomolecular System 3:0:3(3) Spring

CBE682 Organic Nano-Structed Materials 3:0:3(3) Fall

CBE773
Recent Topics in Chemical&Biomolecular
Engimeering(Electroactive Polymeric Materials
and Devices)

3:0:3(3) Spring/Fall

CH471 Polymer Chemistry 3:0:3(3) Fall **

CH671 Organic Chemistry of High Polymers 3:0:3(3) Spring/Fall

CH672 Specialty Polymer Chemistry 3:0:3(3) Spring/Fall

CH674 Organic Electronic Materials 3:0:3(3) Spring

CH675 Introduction to Lithography 3:0:3(3) Spring

CH774 Special Topics in Polymer Chemistry II 3:0:3(3) Spring/Fall

EE421 Wireless Communication Systems 3:0:3(6) Spring **

EE432 Digital Signal Processing 3:0:3(6) Fall **

EE511 Computer Architecture 3:0:3(6) Spring

EE535 Digital Image Processing 3:0:3(6) Spring

EE561 Introduction to VLSI Devices 3:0:3(6) Spring *MS684

EE566 MEMS in EE Perspective 3:0:3(6) Fall

EE573 Introduction to VLSI Systems 3:0:3(6) Spring

EE641 Monolithic Microwave Integrated Circuits 3:0:3(6) Spring

EE661 Solid State Physics 3:0:3(6) Spring *MS613

EE663 High Frequency Electronic Devices 3:0:3(6) Spring

EE665 CMOS Front-End Process Technology 3:0:3(6) Spring *MS696

EE676 Analog Integrated Circuits 3:0:3(6) Fall

EE678 Digital Integrated Circuits 3:0:3(6) Fall

EE762 Advanced MOS Device Physics 3:0:3(6) Fall

MS613 Solid State Physics 3:0:3(3) Fall *EE661

MS635 Semiconductor Integrated Process Design 3:0:3(2) Fall

MS642 Electronic Packaging Technology 3:0:3(2) Spring

MS654 Surface Science 3:0:3(2) Spring

MS684 Principles of Semiconductor Devices 3:0:3(3) Spring *EE561

MS696
Special Topics in Advanced Materials I
(Advanced semiconductor intergrated process
design)

3:0:3(3) Spring/Fall *EE665

PH441 Introduction to Plasma Physics 3:0:3(4.5) Fall **

PH611 Advanced Solid State Physics I 3:0:3(4.5) Spring/Fal

PH613 Semiconductor Physics 3:0:3(4.5) Spring/Fall

PH621 Advanced Wave Optics 3:0:3(4.5) Spring/Fall

PH643 Applied Plasma Physics 3:0:3(4.5) Spring/Fall
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Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

Research

STE998 MS Internship 0 : 0 : 1
Summer

/Winter

STE999 Ph.D Internship 0 : 0 : 3 Spring/Fall

STE960 MS Thesis Research

STE980 Ph.D. Thesis Research

※ Remark : * Substitutional Subject.

** The courses of 400 level can be taken by students in either undergraduate or master 's

program.

※ Only one subject is counted when one takes 2 equivalent substitutional subjects.

ex) 1. 1 course of EE561(Introduction to VLSI Devices), MS684(Principles of Semiconductor Devices)

2. 1 course of EE665(CMOS Front-End Process Technology), MS696(Special Topics in Advanced

Materials I(Advanced semiconductor intergrated process design))

3. 1 course of EE661(Solid State Physics), MS613(Solid State Physics)
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5. Descr iptions of Courses

STE505 Semiconductor Process Laboratory

This laboratory course is designed to equip students with hands-on experiences about semiconductor processes by

fabricating MOS transistors. Students will learn how to use cleanroom and do oxidation, photolithography, etching,

diffusion, and thin film deposition processes. Measurement and analysis of the fabricated MOS transistors will also

be practiced.

STE605 Semiconductor Memory Devices and SoC Designs

A main purpose of "Fundamentals of Memory Devices" is to provide a pn-junction theory, basic structures and

operational principles of MOSFET to students at the outside as well as the inside of the Electrical Engineering

department. Thereafter, cell structures and operational principles of DRAM, SRAM, Flash Memory, emerging

transistors, and emerging memory devices will be introduced and reviewed comprehensively. Finally, this class will

help students have chance to look outskirts of state-of-the-art researches of memory device and understand them. It

is instructed by This is managed and instructed by professors at KAIST and executive directors at Samsung

electronics.

EE571 Advanced Electronic Circuits

This course introduces new analysis methods for analog-circuits implemented by using bipolar and

MOS transistors. Since the design of analog circuit requires both approximation and creativity, this course

explains how to approximate and design complicated circuits. (Prerequisites: EE206, EE301)

CBE473 Microelectronics Processes

Unit Operations in micro-electronics processing such as chemical deposition, oxidation, ion implantation, metal

sputtering, sputtering, chemical deposition process are introduced and how these unit processes are integrated to

produce semiconductor chips. Especially, chemical engineering principles are focused on.

CBE525 Molecular Electronics

This course covers molecular electronic in organic materials, molecular methodologies, bio-optoelectronics and

molecular electronic logic and architecture. Detailed topics includes molecular scale electronics in nano-science,

foundations and theories of molecular electronics, properties and ordering of materials, piezoelectric and pyroelectric

materials, molecular magnets, molecular nonlinear optics, photochromism, conducting polymers, charge transfer

complex, OLED, liquid crystals and devices, self-assembly, Langmuir-Blodgett films, organic molecular beam

epitaxy, molecules at surface, biological membrane, biosensors, biomolecular optoelectronics, molecular imaging,

molecular electronic logic and architecture

CBE581 Micro-Chemical and Biomolecular Systems

The microfabrication principles for micro chemical and biomolecular systems composed of microfluidic reactors,

lab-on-chip and nanometer and micron scale devices are discussed as well as the application examples.

CBE682 Organic Nano-Structured Materials

This lecture includes: non-crystal, crystals, liquid crystals, imperfections in ordered media, and finally

nano-structure. Because the properties of nanomaterial are structure-sensitive, numerous associations in this class

will be made to establish structure-property relations for advanced organic materials using very useful experimental

techniques, in particular, diffraction and microscopy. Applications to IT and BT devices using nanostructured

materials are also discussed.

CBE773 Recent Topics in Chemical & Biomolecular Engineering

This course offers opportunities to understand new theory and applications of chemical and biomolecular

engineering. Details of the topics are announced at the beginneing of the semester.

CH471 Introduction to Polymer Chemistry

This course is designed to introduce polymer chemistry at the advanced undergraduate level for students with a

background in organic chemistry. Topics include: concepts of polymerization reaction mechanisms, kinetics and

stereochemistry. Prerequisites by topic: Organic Chemistry I
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CH671 Organic Chemistry of High Polymers

This course is designed to give graduate students in Chemistry a survey of the synthesis and reactions of organic

polymers and their physical characterization including kinetics of radical species and condensation polymerization,

stereochemistry of polymers, ionic polymerizations and other organic chemistry of polymers.

CH672 Polymer Physical Chemistry

This course involves thermodynamic analysis of structure and properties of polymer systems. The focus here is

on polymer structure, thermodynamics of polymer solutons, elasticity of rubber, phase equilibrium, friction, and

transport processes.

CH674 Organic Electronic Materials

The course provides the basic principles, various organic and polymeric materials as well as their syntheses and

the device fabrications of organic thin-film transistor, organic light-emitting diode and organic photovoltaic cell

which are strongly connected with industrial fields.

CH675 Introduction to Lithography

Lithography is applied widely to manufacturing of semiconductor microchips, displays, and MEMS devices. This

course discusses the physics of lithographic process, resist materials, resist processing, and emerging lithographic

technologies such as nanoimprint lithography, interference lithography, immersion lithography, and scanning probe

lithography.

CH774 Special Topics in Polymer Chemistry II

This course involves an in-depth study of molecular weight distribution, degrees of freedom, structural regularity,

determination of micro-structures, and the relationship between chemical structure and polymer properties.

EE421 Wireless Communication Systems

This course emphasizes practical implementation aspects of digital communication systems. A physical-layer

software implementation project will be assigned for a selected commercially-deployed communication system.

Topics include digital modulation / demodulation in fading channel, channel coding, equalization and

synchronization techniques.

(Prerequisite: EE321)

EE432 Digital Signal Processing

This course studies the representation, analysis, and design of discrete-time signals and systems. Topics include a

review of the z-transform and the discrete Fourier transform, the fast Fourier transform, digital filter structures,

digital filter design techniques, analog-to-digital and digital-to-analog data conversion, rate conversion, sampling and

aliasing issues.

(Prerequisite: EE202)

EE511 Computer Architecture

The goal of this course is to understand the principles and organization of computer systems, and to learn the

performance enhancing techniques and quantitative analysis methods used in advanced processors. This course

covers high-performance techniques such as pipelining and out-of-order processing, memory hierarchy including

cache memory and virtual memory, interrupt processing, and how to design a processor based on quantitative

analysis. In addition, recent important topics such as SIMD and multiprocessors will be introduced and a design

and simulation for a virtual processor is to be practiced for a comprehensive understanding of computer systems.

(Prerequisite: EE203, EE312)

EE535 Digital Image Processing

This course deals with the fundamental concept of digital image processing, analysis, and understanding. Topics

include sampling, linear and nonlinear operations of images, image compression, enhancement and restoration,

reconstruction from projections, feature extraction, and image understanding.

EE561 Introduction to VLSI Devices

This course covers fundamental VLSI device physics for graduate students. After a brief review of basic quantum

mechanics and semiconductor processes, the lecturer will cover basic principles of operation in semiconductor

devices including PN junction, MOS Capacitor, MOSFET and bipolar transistors with a strong emphasis on deep
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submicron secondary effects of MOSFET and bipolar transistors for extensive understanding of advanced device

engineering.

(prerequisite: EE461)

EE566 MEMS in EE Perspective

In this course, we will discover microelectromechanical systems (MEMS) in electrical engineering perspective,

touching a complete set of design, fabrication, and applications. With respect to designing MEMS, we will

explore various working principles, CAD tools including semiconductor design tools, and signal processing circuits.

Also, core semiconductor processing technologies and a wide range of micro-machining techniques are studied in

depth, in order to fabricate MEMS. We will address important issues in major fields of MEMS applications,

including microsensors, RF / microwave, optical, and bio / microfluidic MEMS, specially in an electrical

engineering viewpoint.

EE573 Introduction to VLSI Systems

This course covers the role, application and various issues in the design and verification of various VLSI chips

including SoC (System-on-Chip). Additional topics include HW / SW co-design and co-verification, full-custom

design, reconfigurable systems, low-power system, interconnection and packaging, clock distribution, VDSM (Very

Deep Submicron) issues. Students will be given two opportunities for poster and oral presentations, respectively, on

the topic of his / her choice within the course subject.

EE641 Monolithic Microwave Integrated Circuits

Key elements of microwave ICs for wireless systems including mobile communications are covered. Subcircuits for

MMIC, MMIC design methods, Various integrated circuits, and measurement method are studied based on Si and

compound semiconductor foundries. (Prerequisite: EE204, EE206)

EE661 Solid State Physics

This course is for graduate students. The course will cover basic concepts in solid state physics including solid

structures, symmetry, reciprocal space, lattice dynamics, electrons in metals, semiconductors, dielectric and magnetic

properties of both bulk solids and nano-structure.

EE663 High Frequency Electronic Devices

This course aims to give an understanding of the fundamental principles and technological developments in

high-frequency electronic devices for microwave and high-speed digital / analog electronic systems and applications.

(Prerequisite: EE461)

EE665 CMOS Front-End Process Technology

This module covers essential process steps in CMOS IC fabrication, focusing on front-end process technology

including gate module, shallow junction module, thin film deposition, interconnection, and patterning technology.

The students also develop understanding on physical background of each unit process as well as integration issues

in modern CMOS devices. Recent developments on front-end processing are also covered.

EE676 Analog Integrated Circuits

This course deals with advanced level of analog circuits emphasis on CMOS. The topics include wideband

operational amplifiers, comparators, Switched capacitor filters, ADC, DAC, continuous time filters, etc.

(Prerequisite: EE571)

EE678 Digtal Integrated Circuits

This course is designed to expose students to the important issues in high performance CMOS circuit design.

This course covers the data path design in full custom design methodology, clocking strategy, and the state-of-the

art CMOS logic styles.

EE762 Advanced MOS Device Physics

This course will cover advanced device physics of MOSFETs and their ultimate scaling. Recent trends such as a

new device structure and a new material will be introduced, and various types of memory devices as an example

of detailed applications are also covered. Through a depth of study in quantum effects, reliability issues, and

modeling, this course can provide core knowledge of next device technologies and a chance to explore new

applications.

(Prerequisite: EE461, EE561)
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MS613 Solid State Physics

This course is designed for beginning graduate students of materials science and engineering. It will cover crystal

structure, lattice vibration, the theory of electron gas, the quantum electron theory and the concept of band theory.

MS635 Semiconductor Integrated Process Design

Since unit processes for VLSI manufacturing are related to each others, it is necessary that semiconductor

engineers have a deep understanding about issues between the VLSI process integration and device operation.

This course provides basic science underlying unit process steps, particular engineering in achieving required device

performances, and the tradeoffs in optimizing device performance and enabling manufacturing. It assumes that the

student has already acquired an introductory understanding of the semiconductor device physics.

MS642 Electronic Packaging Technology

This course covers electronic packaging technologies such as electronic design, thermal consideration, mechanical

design, reliability and failure mechanism, chip interconnection, chip packaging, printed board technology, soldering,

ceramic packaging, and multi chip packaging.

MS654 Surface Science

This course treats physical and chemical properties of surfaces and interfaces of material and interactions of

electrons and photons with material surfaces, and describes modern scientific tools to obtain information about

composition, structure and chemistry of surfaces on a microscale, such as, AES, XPS, FTIR, LEED, RBS, SIMS,

EPMA, Raman spectroscopy, etc.

MS684 Principles of Semiconductor Devices

This course covers the basic physics, operation principles, and processes of semiconductor devices. This course

provides the thinking tools for materials scientist to develop or improve the device characteristics, which are

closely related to materials science such as structures, bulk defects, interface defects, thermodynamics, and

kinetics.

MS696 Special Topics in Advanced Materials I

This course surveys, in depth, emerging technologies and advanced fields in materials science and their

applications at graduate levels. This course offers guest lectures by staff and visiting specialists; this series forms a

content that is integrated and on important aspects of the field.

PH441 Introduction to Plasma Physics

This course is designed to help students build their ability to understand basic plasma concepts. Topics include

discharge processes and application of plasmas, motion of charged particles in electric and magnetic fields, plasmas

as fluids (magnetohydrodynamics), diffusion in weakly and fully ionized plasmas, waves in fluid plasmas, and

kinetic theory and nonlinear effects.

Topical Prerequisite: Electromagnetism

PH612 Advanced Solid State Physics II

This course follows the course Advanced Solid State Physics I, and is intended to provide graduate students in

physics, chemistry, electrical engineering, and materials science with a graduate‐xlevel understanding of advanced

topics in solid state physics. Topics include: Optical properties, Elementary excitations, Electron correlations, Many

body effects, Green’s functions, Density functional theory, Magnetism, Superconductivity, and Nonlinear phenomena.

(Prerequisites: PH503 and PH504.)

PH613 Semiconductor Physics

This course is designed to provide graduate students in physics, chemistry, electrical engineering, and materials

science with an ability to understand the scientific and technological backgrounds of semiconductors and related

devices. Topics include: electronic structure and optical properties of semiconducting materials, defects and

impurities, electron transport, electron/optical devices and device structures.

Topical Prerequisites: Schrödinger equation and Hamiltonian, crystal structure and lattices, Boltzman and Fermi‐
Dirac distributions, Bloch theorem. (Prerequisites: PH611 and PH612)

PH621 Advanced Wave Optics

This course is designed to convey basic and advanced ideas concerning wave optics including Interference and
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diffraction theory, Temporal and spatial coherence, Fourier optics, Statistical optics, and the Theory of image

formation. Application of electromagnetic theory on thin film technology, Laser oscillator and crystal optics are

also dealt with.

Recommended Prerequisites: PH391 and PH392 (Optics I, II)

PH643 Applied Plasma Physics

This course is intended for graduate students in Physics and other Engineering Departments. This course will start

with six chapters of background information on plasma science relevant to industrial plasmas, followed by three

chapters on ion, electron, and plasma sources which are common to many industrial applications. We will cover

chapters on plasma processing of materials, and on plasma related applications and devices of industrial interest.

STE998 MS. Internship

In order to meet the requirement of the Semiconductor Technology Education Program (STEP), the M.S. degree

candidates should participate in the internship program, which is held in the summer course during 4 weeks at the

Samsung Electronics Co, Ltd. The objective of the course is to equip students with the research ability of

practical tasks in the field of the semiconductor technology.

STE999 Ph.D Internship

In order to meet the requirement of the Semiconductor Technology Education Program (STEP), the Ph.D. degree

candidates should participate in the internship program, which is held at the Samsung Electronics Co, Ltd. The

objective of the course is to equip students with the research ability of practical tasks in the field of the

semiconductor technology.

STE960 M.S. Thesis Research

STE980 Ph.D. Thesis Research
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Software Graduate Program
URL : http://software.kaist.ac.kr,

http://cesw.kaist.ac.kr

Dept. Phone : +82-42-350-8721

1. Introduction

❐ Graduate Program

The Software Grauduate Program , an interdisciplinary M.S. degree program in engineering, aims to educate elite

professionals capable of solving challenging software-intensive problems encountered in various industries such as

electronics, automotives, manufacturing, and finances. Faculties participating in the SEP program are affiliated

with not only computer science division but also various engineering departments such as electrical, mechanical,

industrial, nuclear, or civil engineering. The tracks in the program currently include e-business technology and

embedded systems, and courses for the e-manufacturing track are under development. In addition to mastering

state-of-the-art software engineering techniques, SEP graduates are expected to become leaders in design, analysis,

and project management of software-intensive systems. The program admits only those who have 3 or more years

of industrial experience as software engineers, and thesis requirements are replaced by software development

projects (often referred to as studio projects) performed in groups. The program aims to educate leaders in

software technology who are also knowledgeable in management principles and communications techniques so that

they will grow to become CIOs in the future.

2. Course Requirements

❐ Master's Program (Coursework for a Master's Degree)

The Software Expert Interdisciplinary Program is a Coursework Program, and students need not submit a

Master's thesis.

General Course
Mandatory

Major Course
Elective

Major Course
Research Total

3 and 1AU 12 24 2 41

A. Graduation Credits

- At least 41 credits in total.

B. Mandatory General Course : at least 3credits and 1AU

- One course among CC511 Probability and Statistics, CC513 Engineering Economy and Cost Analysis,

CC522 Introduction to Instruments and CC530 Entrepreneurship and Business Strategies, CC531 Patent

Analysis and Invention Disclosure.

- CC020 Ethics and Safety I(1AU)

C. Mandatory Major Course Requirements: at least 12 credits

- SEP701 Software Development Project (1) and SEP702 Software Development Project (2) must be taken.

D. Elective Major Course Requirements: at least 24 credits.

- Three courses among SEP521 Principles of Software Engineering, SEP541 Information Systems for

e-Business, SEP561 Embedded Computing, and SEP562 Embedded System Software, SEP581 Software

Project Management and Professional Practice, SEP582 IT Organization and Leadership and SEP583

Industrial Applications of Information Technology and Software Industry.
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- 12 credits must be taken in courses offered by the Software Expert Interdisciplinary Program, or

admitted by the program chair.

E. Research Course Requirements

- At least 2 credits including SEP965 Independent Study and SEP966 Seminar (Master).

F. A student who does not have a bachelor's degree in IT-related areas must take one course of SEP501

Computing System Overview or SEP502 Software System Overview.

G. These requirements apply to those students who entered in or after the 2008 academic year.

3. Curr iculum

Classification
Subject

No.
Subject Name

Lecture:Lab

:Credit

(Homework)

Semester Remark

Mandatory

Major Course

SEP 701

SEP 702

Software Development Project (1)

Software Development Project (2)

1:15:6(20)

1:15:6(20)

Spring

Fall

Elective

Major Course

(Select 3 or

more out of 5)

SEP 521

SEP 541

SEP 561

SEP 562

SEP 581

SEP 582

SEP 583

Principles of Software Engineering

Information Systems for e-Business

Embedded Computing

Embedded System Software

Software Project Management and Professional Practice

IT Organization and Leadership

Industrial Applications of Information Technology and Software Industry

3:1:3(5)

3:0:3(6)

2:3:3(6)

3:0:3(6)

3:0:3(5)

3:0:3(5)

3:0:3(5)

Spring

Summer

Spring

Spring

Fall

Fall

Fall

*CS550

*IE526

Elective

Major Course

SEP 501

SEP 502

SEP 522

SEP 523

SEP 524

SEP 525

SEP 531

SEP 532

SEP 533

SEP 542

SEP 543

SEP 544

SEP 545

SEP 547

SEP 564

SEP 565

SEP 567

SEP 583

Computing System Overview

Software System Overview

Requirement Engineering

Software Design

Software Quality Assurance

Software Process

Information Retrieval

Machine learning and Data Mining

Representation of knowledge and Semantics

Enterprise System Integration

Computing Security

Internet Service and Infra

Database Design

IT Service Engineering

Embedded Operating Systems

Mobile Embedded Software

Digital Broadcating and Understanding of Home Network

Industrial Applications of Information Technology and Software Industry

3:0:3(6)

3:0:3(6)

3:1:3(5)

3:1:3(8)

3:1:3(6)

3:0:3(6)

3:1:3(6)

3:1:3(6)

3:1:3(6)

3:0:3(8)

3:0:3(3)

3:0:3(10)

3:0:3(6)

3:0:3(6)

3:0:3(6)

3:0:3(6)

3:0:3(5)

3:0:3(5)

Spring

Spring

Fal

Fall

Fall

Summer

Fall

Fall

Fall

Fall

Spring

Fall

Fall

Fall

Summer

Fall

Fall

Summer

*IE652

*CS544

*CS542

*CS562

Research
SEP 965

SEP 966

Independent Study

Seminar(Master)

0:6:1

1:0:1

Spring or

Fall

* Courses that can be replaced
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4. Descr iptions of Courses

SEP501 Computing System Overview

This course offers introductory overview of computing systems, which includes computer architectures, operating

systems, current trends and future of computer systems. Relevant technologies are investigated and analyzed in

depth from the viewpoint of computing systems. Participating students will develop base knowledge of computing

systems required for software engineers.

SEP502 Software System Overview

This courses will introduce the principles and practices of software systems for software developers: programming

languages, database system, and artificial intelligence. The basic concepts and technical issues of system software

will be briefly discussed, and their applications in the industries will help the software engineers to apply the

principles to the real problems.

SEP521 Principles of Software Engineering

This course introduces fundamental software engineering principles. Specific topics to be covered include software

development life-cycle phases, various process models, and various technical and managerial activities to be carried

out during software development. In addition, recent trends on software industry and technical advances on

software engineering are to be introduced.

SEP522 Requirement Engineering

SEP 522 focuses on how various software requirements are to be specified and analyzed for completeness and

consistency. Topics include feasibility study, business modeling and analysis, notations that are known to be useful

in describing complex software requirements and analyzing them. In particular, formal modeling and analysis

techniques, aided with state-of-the-art CASE tools, are emphasized so that students can gain practical knowledge

on requirements of engineering.

SEP523 Software Design

This course covers software design principles and concepts, software architecture & architectural styles, software

design notations, object-oriented method, component-based development method, design patterns, software

refactoring, design quality evaluation issues, and the students will get hands-on experience by practical modeling

projects using the state-of-the-art CASE tools.

SEP524 Software Quality Assurance

Verification techniques in software development phases are introduced and capability of quality assurance practices

are exercised through case studies. Static testing techniques such as inspection, walk-through and dynamic

techniques which are applied to codes are presented. Methods of test data generation, test execution and test

reporting corresponding to each testing phase are studied using the state-of-the art tools.

SEP525 Software Process

This course covers software process and its improvement models, such as ISO9000, ISO12207, ISO15504, CMM,

CMMI, etc. Each of those quality and process models will be compared and analyzed. Also, practical

application of such models will be introduced in terms of the assessment methods and implementation techniques.

In addition, the future trends of these international standards will be discussed.

SEP531 Information Retrieval

This course covers the storage and retrieval of unstructured digital information. Topics include automatic index

construction, retrieval models, textual representations, efficiency issues, search engines, text classification, and

multilingual retrieval.

SEP532 Machine learning and Data Mining

This course will provide an introduction to the main topics in data mining and knowledge discovery, including:

statistical foundations, association discovery, classification, clustering, database support, and so on. Emphasis will

be laid on the algorithmic and systems issues, as well as application of mining in real-world problems.

SEP533 Representation of knowledge and Semantics

This course is about investigating the next generation of the Web whose key distinguishing characteristics will be
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the support for and use of semantics in new, more effective, more intelligent, ways of managing information and

supporting applications.

SEP541 Information Systems for e-Business

This course introduces aspects of information systems for e-Business. Types of e-Business including B2C, B2B

and e-Marketplace are realized in various environments. To construct and utilize efficient information systems for

such e-Business environments, various e-Business related technological issues such as XML, Web-based information

architectures and middleware, integration of data and applications will be covered. Standards related with

e-Business will be briefly discussed.

SEP542 Enterprise System Integration

This course overviews current trends in electronic commerce and teaches component technologies to construct and

manage electronic commerce systems. By giving integrated understanding of overall system structures, this course

will have students identify technical and structural limitations in each component technology. Students will further

try to propose alternatives for those limitations. Through course projects, students get experiences in the design

and development of alternative technologies or systems.

SEP543 Computing Security

The principles and practice of cryptography, network security, and authentication will be covered first. Then,

various other topics, such as authentication applications, e-mail security, IP security, Web security, security issues

in wireless networks, and firewalls will also covered.

SEP544 Internet Service and infra

Internet Computing includes all kind of computing on the Internet; most areas in computer engineering are Internet

computing. This course aims to study core Internet computing technologies such as GRID Computing,

Web-Centric Applications, Multimedia Streaming and Networking Middleware.

SEP545 Database Design

This course introduces an overall methodology of the database design. Especially process modeling is dealt with in

addition to data modeling. A design method independent of a data model is discussed, and then the resulting

design is transformed into a design specific to a data model. Students will practice using a commercial database

design tool.

SEP547 IT Service Engineering

The course introduces modern IT service engineering principls and methodologies across the whole life cycle of

information systems, including requirement engineering, process analysis and innovation, system design,

development, implementation, operation, and after service. We introduce not only baseline methods in IT service

engineering but also best practices from leading system integrators (SI) covering various industries such as

manufacturing industry, financial industry, logistics industry, and telecom-service industry.

SEP561 Embedded Computing

Embedded systems are found everywhere, and their huge numbers and new complexity call for a new design

approach, one that emphasizes high-level tools and hardware/software tradeoffs, rather than low-level

assembly-language programming and logic design. This course presents the traditionally distinct fields of software

and hardware design in a new unified approach. It covers trends and challenges, introduces the design and use of

single-purpose processors ("hardware") and general-purpose processors ("software"), describes memories and buses,

illustrates hardware / software tradeoffs using a digital camera example, and discusses advanced computation

models, control systems, chip technologies, and modern design tools.

SEP562 Embedded System Software

This course provides students with a comprehensive, in-depth treatment of background materials and fundamental

concepts for embedded system softwares with practical hands-on experiments. Topics covered in this course

include embedded operating systems, real-time scheduling, device drivers, and low power computing.

SEP564 Embedded Operating Systems

The goal of this course is to provide in-depth design concepts and implementation skills required for designing

and developing embedded operating systems. Topics covered include boot loader, process management, memory

management, I/O device management, and file systems in embedded operating systems.
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SEP565 Mobile Embedded Software

In this course, we study mobile systems based on embedded systems. Topics in this course are including

software for wireless networks (s/w for cellular phone, s/w based on wireless LANs), sensor networks, and s/w for

ubiquitous computing.

SEP567 Digital Broadcasting and Understanding the Home Network

This course provides a comprehensive introduction to the digital broadcasting and the technology on how to share

the content delivered thru broadcasting or internet access in the home network environment. For the home

networking, some of the latest technologies including IEEE802.11n, MoCA(Multimedia over Coaxial Alliance),

PLC(Power-Line Communication) and DLNA(Digital Living Network Alliance) will be covered at the introductory

level.

SEP581 Software Project Management and Professional Practice

This course addresses issues related to software project management and professional practice. Specific topics to

be discussed include how to best organize and manage software projects, communication and presentation issues,

ethical issues. Each student is expected to study software project data in depth and develop strategies on and

how to address them so that students will have the ability to deal with dynamic issues that occur in practice.

SEP582 IT Organization and Leadership

This course intends to provide graduate students with IT leadership ability. The topics in IT leadership include

CIO's roles and responsibility, IT organizational management, strategic use of IT technologies, innovation, vision,

and leadership. A variety of CIO case studies will be investigated.

SEP583 Industrial Applications of Information Technology and Software Industry

In this course, students learn the structure of software industry, software ecosystem, global IT business environment

including software service business and software product business. It covers current technologies and trends,

software skills and talents, national software industry development strategies, human resource global supply and

demand, software law, history of software platform and programming tools as well as intellectual property and

open source software will be covered. A survey will be made how IT is used to enhance the competitiveness of

traditional industries.

SEP701 Software Development Project (1)

This course offers to practice the knowledge obtained from the program applying to real application domain. The

problem would be defined and analysed. The system would be designed and the development activities should be

refined. This course would be considered as the first phase for SEP702. The proposal should be presented to the

committee including advisor and if SEP701 is successfully completed, the next course SEP702 can be taken.

SEP702 Software Development Project (2)

After passing the course SEP702, the proposed system would be implemented and tested. The final report should

be written and submitted. Also, the system should be presented to a committee.

SEP965 Independent Study in MS

This course emphasizes the aspects of professional practices and experiments. Students are provided with projects

to be performed individually. Consult instructors before taking the course.

SEP966 Seminar

In this course, seminars about current trends and future research directions in various software-related areas are

offered by invited speakers inside or outside the Software Expert Interdisciplinary Program. Students are required

to actively participate in the seminars.
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Telecommunication Engineer ing
Program URL: ktep.kaist.ac.kr

Dept. Phone : +82-42-350-8541

1. Introduction

Information technology (IT) is one of core technologies in our current information society which provides basic

means of daily social and economic activities. As various types of information and their diverse demands for IT

emerge, a more efficient information network infrastructure is required. In order to realize more advanced internet

based networking and networked applications in the information network infrastructure, we need to educate system

engineers who have highly interdisciplinary experiences in electrical engineering, computer science, industrial &

systems engineering, and mathematical sciences. To face with this continuously changing industrial environment

and to train experts needed in telecommunication areas, KAIST Telecommunication Engineering Interdisciplinary

Education Program was started in 1998 as a cooperative educational program with collaboration of four

departments / divisions: Electrical Engineering; Computer Science; Industrial & Systems Engineering; Mathematical

Sciences. In addition, Cooperative Telecommunication Education Program (CTEP) was started in 1998 in order to

train highly competitive students in telecommunication engineering interdisciplinary program. Currently, this CTEP

program has been supported by Dacom, KTF, LG Electronics, and SK Broadband.

This interdisciplinary program focuses on education and research in networking, mobile internet, internet service

platform for IP applications and services. Participating professors in four departments take charge of lectures and

researches for students. For the competitive IT education, this program offers diverse and distinct curricula which

consist of fundamental subjects from the related departments and various applied, specialized subjects of the

interdisciplinary program. Through this active cooperative education program between KAIST and industry, we

train students to become competitive experts, leading network operators, and telecommunication vendors in future.

The application and selection procedure of new students in this interdisciplinary program is the same as the

normal entrance examination procedure. KAIST scholarship students are selected through the entrance examination

procedure and they are supported by CTEP. Government supported scholarship students from the related

departments are also welcome and can be accepted through a proper process.

❐ Education Program

This interdisciplinary program offers Master and Ph.D programs. The completion of both the "interdisciplinary

program" and the student's own department program can be recorded in the diploma.

❐ Academic and Research Activities

The main objective of this interdisciplinary program is to train the students in advanced internet based networking,

mobile internet, internet service platform for IP applications and services.

① Advanced Networking

This covers broadband networks and internet, performance analysis, optimization, and network design and

programming.

② Mobile Internet

This covers mobile internet network architecture and system performance.

③ Internet Platform for Applications and Services
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This covers internet-based multimedia services, signal processing for E-business, service platform, and

terminal systems.

2. Course Requirements

course

credits

research totalgeneral
course

mandatory major
courses

elective major
course

mandatory/elective major
(related depar tments)

MS
thesis 3 & 1AU 3 12 6 9 33

class 3 & 1AU 3 18 6 3 33

Ph.D 3 & 1AU 3 18 9 30 63

※ Credits taken in the master program except research and seminar credits can be accumulatively counted as

the doctoral course credits.

❐ MS Program

1) MS (Thesis)

A. General Courses (3 credits and 1AU)

- one of the following:

CC500 (Scientific Writing), CC510 (Introduction to Computer Application), CC511 (Probability and

Statistics), CC513 (Engineering Economy and Cost Analysis), and CC530, (CC511 is not considered for

students in the Department of Mathematical Sciences, and CC510 is not considered for students in the

Department of Computer Science).

- CC010 Special Lecture on Leadership (non-credit, this applies to students entering KAIST in 2002 and

onward ; general scholarship students, foreign students are excepted)

- CC020 Ethics and Safety I (1AU) (all students must complete the course to graduate during the

master's course or the doctor's course one time)

B. Mandatory Major Courses (3 credits)

C. Elective Major Courses (At least 12 credits)

Every student must select at least 4 courses among the designated elective major courses, including at

least 2 courses among the following courses:

TE503 (Telecommunication Management), TE504 (Telecommunication Networks), TE628 (Internet Server),

TE630 (Internet communication), and CS642 (Distributed Processing Systems).

D. Mandatory / Elective Major Courses in the Related Departments (at least 6 credits).

Every student must satisfy the mandatory / elective major courses of his / her own department. If

there are elective major courses which the related departments designate, students must take those

course. The remainder of the credits must be taken within the mandatory / elective major which the

interdisciplinary program provides or mandatory / elective major in the related departments.

E. Research (At least 9 credits)

Every student must have at least 9 credits in thesis, individual research, seminar, and thesis seminar.

2) MS (Coursework)

A. General Course (3 credits and 1AU)

- one of the following:

CC500 (Scientific Writing), CC510 (Introduction to Computer Application), CC511 (Probability and

Statistics), CC513 (Engineering Economy and Cost Analysis), and CC530 (Entrepreneurship and Business

Strategies), (CC511 is not considered for students in the Department of Mathematical Sciences, and

CC510 is not considered for students in the Department of Computer Science)

- CC010 Special Lecture on Leadership (applied since 2002 except for industry supported scholarship &

foreign students)
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- CC020 Ethics and Safety I (1AU) (all students must complete the course to graduate during the master's

course or the doctor's course one time)

B. Mandatory Major Courses (3 credits)

C. Elective Major Courses (At least 18 credits)

Every student may select 6 classes from the designated elective major courses including at least 3

courses among the following courses :

TE503 (Telecommunication Management), TE504 (Telecommunication Networks),

TE628 (Internet Server), TE630 (Internet communication), and CS642 (Distributed Processing Systems)

D. Mandatory / Elective Major Courses in the Related Departments (at least 6 credits)

Every student must satisfy the mandatory/elective major courses of his / her own department. If there

are elective major courses which the related departments designate, students must take those course.

The remainder of the credits must be taken within the mandatory / elective major which interdisciplinary

program provide or mandatory / elective major in the related departments.

E. Research(At least 3 credits)

Every student must have at least 3 credits in individual research (TE965).

Seminar may be substituted by the research class of his / her own department.

❐ Ph.D Program

A. Credits taken in the master program except research and seminar credits can be accumulated as the Ph.D

course credits.

B. General Course (3 credits and 1AU)

It is the same as for the MS course. If the student has already taken this course during his MS program,

then it does not have to be taken again.

C. Mandatory Major Courses (3 credits)

D. Elective Major Course (At least 18 credits)

In addition to the courses taken in the MS program, every student must take at least 6 courses which the

interdisciplinary program provides, including the following courses:

TE503 (Telecommunication Management), TE504 (Telecommunication Networks) (recommended to take

during MS course), and at least 1 course from the following courses:

TE628 (Internet server), TE630 (Internet communication), and CS642 (Distributed Processing Systems).

E. Mandatory / Elective Major Courses in the Related Departments (at least 9 credits)

Including the courses taken in the MS program, every student must satisfy the mandatory / elective major

courses of his/her own department. If there are elective major courses which the related departments

designate, students must take those course. The remainder of the credits must be taken within the

mandatory / elective major that the interdisciplinary program provides or mandatory / elective major in the

related departments.

F. Research (at least 30 credits)

Students must have at least 30 credits in dissertation, individual research, seminar, etc.

(Research courses may be substituted by ones in their department)

[Notice (Common to Master & Ph.D. Programs)]

- If students take the courses that are approved to complete the interdisciplinary program from the related

departments, those courses are not doubly counted as mandatory / elective major courses in the related

departments.

- Elective major courses consist of networking area, mobile internet area, internet platform area for

applications and services, and common courses. It is recommended to take courses in these areas.
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❐ Inter im Measures

- This requirement is applies to all undergraduate from 1th. Feb. 2009.

- The integrated M.S. and Ph.D. degree program students should follow the Ph.D. course requirements after

they officially become Ph.D. students.

- Students who need to graduate only with this interdisciplinary program (not with the related department) may

take mandatory / elective major courses or mandatory / elective major courses (in related departments)

instead of mandatory major courses (in related departments).

- For the students who apply for “Telecommunication Engineering Interdisciplinary Program” since year 2010

can take any TE course not only TE523 to comply with mandatory course requirement.
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3. Curr iculum

Classification
Subject

No.
Subject Name

Lecture:Lab:
Credit

(Homework)
Semester Remark

Mandatory
General
Courses

Mand-
atory

CC 010 Special Lecture on Leadership 1 : 0 : 0 ( 0 ) Fall

CC 020 Ethics and safety I 1 A U Spring/Fal

Choose 1

CC 500 Scientific Writing 3 : 0 : 3 ( 4 ) Spring/Fal

CC 510 Introduction to Computer Application 2 : 3 : 3 ( 1 0 ) Spring/Fall

CC 511 Probability and Statistics 2 : 3 : 3 ( 6 ) Spring/Fall

CC 513 Engineering Economy and Cost Analysis 3 : 0 : 3 ( 6 ) Fall

CC 530 Entrepreneurship and Business Strategies 3 : 0 : 3 ( 6 ) Fall

Mandatory
Major Courses

TE 523 Info-com Design Lab 1 : 6 : 3 ( 6 ) Spring *EE525

Elective
(MS : 2 courses)

(Ph.D : 3
courses, refer to

course requirement)

TE 503 Telecommunication Management 3 : 0 : 3 ( 3 ) Fall

TE 504 Telecommunication Networks 3 : 0 : 3 ( 6 ) Spring
*EE520
*IE537(Only Approved

for IE students)

TE 628 Internet Server 3 : 0 : 3 ( 6 ) Fall *CS542

TE 630 Internet communication 3 : 1 : 3 ( 6 ) Spring/Fal *CS540

CS 642 Distributed Processing Systems 3 : 0 : 3 ( 6 ) Spring

Elective

TE 520 Telecommunication Software Design 3 : 1 : 3 ( 6 ) Fall *EE696

TE 526
Telephone and Internet Telephony
Networks

3 : 0 : 3 ( 6 ) Fall

TE 535 Networking Design and Programming I 3 : 1 : 3 ( 6 ) Spring

TE 536 Networking Design and Programming II 3 : 1 : 3 ( 6 ) Fall

TE 561 Teletraffic and Queueing Theory 3 : 0 : 3 ( 4 ) Spring *IE633

TE 611 RF System Design 3 : 0 : 3 ( 6 ) Spring

TE 620 Digital Informations Processing 3 : 0 : 3 ( 6 ) Fall *EE628

TE 622 Broadband Networks 3 : 0 : 3 ( 6 ) Fall *EE650

TE 624 Personal Communication Systems 3 : 0 : 3 ( 6 ) Fall *EE624, *IE638

TE 626 Wireless Internet 3 : 0 : 3 ( 6 ) Fall

TE 650
Telecommunication Network
Optimization

3 : 1 : 3 ( 4 ) Spring *IE535

TE 661 Network and Information Security 3 : 1 : 3 ( 4 ) Spring

TE 673 Multimedia Services 3 : 0 : 3 ( 6 ) Spring

TE 743 Network Management 3 : 1 : 3 ( 4 ) Fall

TE 745 Service Platform 3 : 0 : 3 ( 4 ) Spring

TE 764 Internet Terminal System 3 : 0 : 3 ( 6 ) Fall

TE 800 Special Topics in Telecommunication 3 : 0 : 3 ( 6 ) -

MGT 584 Process in Interne and its Analysis 3 : 0 : 3 ( 4 ) Spring

MGT 534
Entrepreneurship and New Venture
Creation

4 : 1 : 4 ( 6 ) Fall

EE 421 Wireless Communication Systems 3 : 0 : 3 ( 6 ) Spring M.S. course

EE 511 Computer Architecture 3 : 0 : 3 ( 6 ) Spring * CS510

EE 512 System Programming 3 : 0 : 3 ( 6 ) Fall
* CS530 (CS Students

must take the
class as CS530)

EE 522 Communication Theory 3 : 0 : 3 ( 6 ) Spring

EE 527 Data Communication 3 : 0 : 3 ( 6 ) Spring

EE 528 Engineering Random Processes 3 : 0 : 3 ( 6 ) Fall

EE 535 Digital Image Processing 3 : 0 : 3 ( 6 ) Spring
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Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

Elective

EE 541 Electromagnetic Theory 3 : 0 : 3 ( 6 ) Spring

EE 573 Introduction to VLSI Systems 3 : 0 : 3 ( 6 ) Spring

EE 621 Coding Theory 3 : 0 : 3 ( 6 ) Spring

EE 627
Performance Analysis of
Communication Networks

3 : 0 : 3 ( 6 ) Spring

EE 686 Optimization Theory 3 : 0 : 3 ( 6 ) Fall

CS 420 Compiler Design 3 : 0 : 3 ( 6 ) Spring M.S. course

CS 500 Design and Analysis of Algorithm 3 : 0 : 3 ( 6 ) Spring Theory

CS 550 Software Engineering 3 : 0 : 3 ( 4 ) Spring Software

CS 560 Database System 3 : 0 : 3 ( 6 ) Spring

CS 610 Parallel Processing 3 : 0 : 3 ( 8 ) Spring

CS 662 Distributed Database 3 : 0 : 3 ( 6 ) Spring

IE 531 Linear Programming 3 : 1 : 3 ( 6 ) Spring

IE 539 Convex Optimization 3 : 1 : 3 ( 6 ) Spring

IE 631 Integer Programming 3 : 1 : 3 ( 6 ) Fall

IE 632 Stochastic Processes I 3 : 1 : 3 ( 5 ) Fall

IE 637 Telecommunication Systems Optimization 3 : 1 : 3 ( 3 ) -

MAS 550 Probability Theory 3 : 0 : 3 ( 6 ) *AM550

MAS 552 Queueing Theory with Applications 3 : 0 : 3 ( 6 ) *AM552

MAS 651 Stochastic Processes 3 : 0 : 3 ( 6 ) *AM551

EE

Mandatory EE 505 Electronics Design Lab. 1 : 6 : 3 ( 6 ) Spring

Elective

EE 432 Digital Signal Processing 3 : 0 : 3 ( 6 ) Fall M.S. course

EE 520 Telecommunication Networks 3 : 0 : 3 ( 6 ) Spring

EE 525 Networking Technology and Applications 1 : 6 : 3 ( 6 ) Spring

EE 581 Linear Systems 3 : 0 : 3 ( 6 ) Spring

EE 612
Discrete Event System Modeling and
Simulation

3 : 0 : 3 ( 6 ) Fall

EE 623 Information Theory 3 : 0 : 3 ( 6 ) Spring

EE 624 Mobile Communication Systems 3 : 0 : 3 ( 6 ) Fall

EE 628 Visual Communication System 3 : 0 : 3 ( 6 ) Fall

EE 631 Advanced Digital Signal Processing 3 : 0 : 3 ( 6 ) Spring

EE 650 Optimization in Communication Networks 3 : 0 : 3 ( 6 ) Fall

EE 652 Optical Communication 3 : 0 : 3 ( 6 ) Fall

EE 694 Telephone and IP Telephony Networks 3 : 0 : 3 ( 6 ) Fall

EE 696 Telecommunication Software Design 3 : 1 : 3 ( 6 ) Fall

EE 731 Adaptive Signal Processing 3 : 0 : 3 ( 6 ) Spring

CS
Elective

(Essential)

CS 510 Computer Architecture 3 : 0 : 3 ( 6 ) Spring Computer Systems

CS 520 Theory of Programming Language 3 : 0 : 3 ( 6 ) Fall Software

CS 522
Theory of Formal Languages and
Automata

3 : 0 : 3 ( 6 ) Spring Theory

CS 530 Operating System 3 : 0 : 3 ( 6 ) Spring/Fall Computer Systems

CS 540 Network Architecture 3 : 0 : 3 ( 9 ) Spring/Fall Computer Systems

CS 562 Database Design 3 : 0 : 3 ( 6 ) Fall Software

CS 570 Artificial Intelligence 3 : 0 : 3 ( 6 ) Spring/Fall Software
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Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

CS Elective

CS 441 Introduction to Computer Network 3 : 0 : 3 ( 9 ) Spring/Fall M.S. course

CS 504 Computational Geometry 3 : 0 : 3 ( 8 ) Spring

CS 542 Internet System Technology 3 : 0 : 3 ( 9 ) Fall

CS 574 Natural Language Processing I 3 : 0 : 3 ( 6 ) Fall

CS 580 Interactive Computer Graphics 2 : 3 : 3 ( 1 0 ) Spring

CS 600 Graph Theory 3 : 0 : 3 ( 6 ) Fall

CS 620 Theory of Compiler Construction 3 : 0 : 3 ( 2 ) Fall

CS 650 Advanced Software Engineering 3 : 0 : 3 ( 6 ) Fall

CS 655 System Modeling and Analysis 3 : 0 : 3 ( 6 ) Spring

CS 710 Topics in Computation Architecture 3 : 0 : 3 ( 6 ) Spring/Fall

CS 730 Topics in Operation Systems 3 : 0 : 3 ( 6 ) Spring/Fall

CS 744 Topics in System Architecture 3 : 0 : 3 ( 9 ) Spring/Fall

CS 760 Topics in Database System 3 : 0 : 3 ( 6 ) Spring/Fall

IE Elective

IE 425 Project Management 3 : 1 : 3 ( 4 ) Spring

IE 523 Production System Design 3 : 1 : 3 ( 5 ) Spring

IE 532 Simulation and System Modeling 3 : 0 : 3 ( 6 ) Fall

IE 535 Network Theory and Applications 3 : 1 : 3 ( 4 ) Spring

IE 536 Scheduling Theory and Applications 3 : 0 : 3 ( 4 ) Fall

IE 537 Business Telecommunication Systems 3 : 1 : 3 ( 3 ) Fall

IE 538 Genetic Algorithms and Applications 3 : 1 : 3 ( 3 ) Fall

IE 542 Regression Analysis: Theory and Practice 3 : 0 : 3 ( 6 ) Spring

IE 562 Information System Design 3 : 1 : 3 ( 6 ) Spring

IE 564 Internet Application Programming 3 : 1 : 3 ( 4 ) -

IE 633 Queueing Theory 3 : 0 : 3 ( 6 ) Spring

IE 638
Wireless and Cellular Communication
Systems

3 : 1 : 3 ( 3 ) Spring

IE 639 Supply Chain Optimization 3 : 0 : 3 ( 4 ) Fall

MAS Elective

MAS 540 Real Analysis 3 : 0 : 3 ( 6 ) *AM541

MAS 541 Complex function Theory 3 : 0 : 3 ( 6 ) *AM542

MAS 546 Wavelets and Applications 3 : 0 : 3 ( 6 ) *AM546

MAS 555 Advanced Statistics 3 : 0 : 3 ( 6 ) *AM560

MAS 556 Time Series Analysis 3 : 0 : 3 ( 6 )

MAS 557
Theory and Application of Machine
Learning

3 : 0 : 3 ( 6 ) *AM521

MAS 560 Methods of Applied Mathematics 3 : 0 : 3 ( 6 ) *AM511

MAS 565 Numerical Analysis 3 : 0 : 3 ( 6 ) *AM520

MAS 641 Functional Analysis 3 : 0 : 3 ( 6 ) *AM641

MAS 647 Ordinary Differential Equations 3 : 0 : 3 ( 6 )

MAS 650 Stochastic Differential Equations 3 : 0 : 3 ( 6 ) *AM650

MAS 655 Graphic Models in statistics 3 : 0 : 3 ( 6 ) *AM662

MAS 656 Multivariate Statistical Analysis 3 : 0 : 3 ( 6 ) *AM664

MAS 657
Computational Models of Neural
Networks

3 : 0 : 3 ( 6 ) *AM621

Research

TE 960 M.S. Thesis Research

TE 980 Ph.D. Thesis Research

TE 965 Individual (Project) for M.S. Student 0 : 6 : 2

TE 985 Individual (Project) for Ph.D. Student 0 : 6 : 2

TE 966 M.S. Seminar 1 : 0 : 1

TE 967 M.S. Thesis Seminar 1 : 0 : 1

TE 986 Ph.D. Seminar 1 : 0 : 1

※ * : Substitutional Subject.
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4. Descr iptions of Courses

TE523 Info-Com Design Lab

This course consists of various communication topics such as service, wired network, wireless network,

transmission and system software. The contents and objectives of each field are as follows.

- Transmission: Data transmission experimentation is done based on modulation / demodulation, channel coding

and equalizer.

- Network: Circuit switching and router switching experimentations are done. Simple protocols are designed

according to standards and are verified through SDT. Moreover, how to use OPNET and NS-2 simulator is

introduced and the operation of CDMA mobile communication system is investigated.

- System software: Routing procedures in Linux system are studied and simple network device driver is designed.

- Service: Softwares for speech recognition and network management are designed.

TE503 Telecommunication Management

This course provides an overview of telecommunication and Internet economics, policy and management. The goal

is to cover the history of telecommunications, regulation and competition in telecommunication industry, access /

interconnection pricing and international settlements. Internet economics and the pricing of the Internet and

information goods are also covered.

TE504 Telecommunication Networks

Topics covered in this course include layered network architecture, open system interconnection (OSI), and various

network protocols, such as Ethernet, Token Ring, FDDI, DQDB, X.25, Frame Relay, SMDS, Internet, telephone

network, signaling network, and ATM network.

TE628 Internet Server

This course reviews the current state-of-the-art of today's Internet and Web architecture, describes the challenges

facing the Web, and discusses the emerging approaches. In particular, the course will cover issues around Internet

traffic characterization; protocols; web server performance; server clustering; caching architectures; quality of service

(QoS) on the web; and system support for e-commerce. The goal of the course is to gain understanding of the

current research issues and a vision of the next generation web architecture.

TE630 Internet Communication

Internet architecture, protocols and applications are studied. In internet architecture, network types that consist of

internet, related organization and internet services are studied. In internet protocol, the internet protocol such as

IP, TCP and UDP which are needed to provide the internet services is surveyed. Internet application services are

also studied.

TE520 Telecommunication Software Design

The design and implementation of physical layer, data link layer and network layer protocols are explained. Also,

client / server programming using UNIX and windows sockets is studied. Moreover, the architecture of SDR based

terminals is investigated. Finally, this course covers protocol design, verification and optimization.

TE526 Telephone and Internet Telephony Networks

This course covers overall aspects of telephone networks and newly emerging IP based next generation networks

(NGN). Topics include overview of telephone networks, traffic theory, control and software system, performance

evaluation of switching systems, transmission systems, signaling systems, intelligent systems, voice-over IP, IP

signaling protocols, and next-generation networks (NGN).

TE535 Networking Design and Programming I

This introductory networking course is based on the Cisco Networking Academy Program (CNAP). It provides

knowledge and practical experience with the design, configuration, programming, management, and maintenance of

computer networks. Topics cover TCP / IP architectures, cabling, Ethernet, routing, TCP / IP protocols, IP

addressing, routing protocols, WANs, network troubleshooting, and access control lists.

TE536 Networking Design and Programming II

Intermediate networking course based on the Cisco Networking Academy Program. Provides knowledge and
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practical experience with the design, configuration, management, and maintenance of computer networks. Topics

cover advanced routing protocols, LAN switching and design, VLANs, WAN protocols and design case study for

ACL and WAN.

TE561 Teletraffic and Queueing Theory

This course covers the fundamentals of teletraffic and queueing theory and their applications to the performance

analysis of telecommunication systems and protocols, e.g. the Internet.

TE611 RF System Design

The overall goal of this course is to design, analyze and optimize radio frequency and microwave systems. Topics

include transceiver architectures, receiver and transmitter topologies along with their merits and drawbacks.

TE620 Digital Information Processing

For multimedia transmission and applications over IP networks, it is required to have digitization, packetization and

decoding for continuous media such as audio and video. This course covers source coding and packetization for

speech, audio and video, error resilience coding and error concealment for erroneous transmission or loss, and

source rate control for variable bitrate channels.

TE622 Broadband Networks

This course provides students with a systematic, up-to-date introduction to the fundamental concepts, challenges,

and state-of-the-art developments in WDM optical networks. Coverage includes: WDM advantages, WDM

components, WDM optical network architectures (LAN, MAN, WAN), routing and wavelength assignment,

wavelength-convertible networks, wavelength rerouting, virtual topology design and reconfiguration, network

survivability and provisioning, optical multicast routing, optical Internet and broadband access network.

TE624 Personal Communication Systems

Topics covered in this course include overview of various mobile communication systems, cellular system

architecture, access technologies, radio propagation, fading, antennas, diversity, link analysis, CDMA spread

spectrum systems, physical layer, data link layer, network layer protocol, traffic control, mobile communication

network architecture, and 3G systems.

TE626 Wireless Internet

Wireless internet such as cellural based mobile internet, and mobile internet for pedestrian in urban area, and fixed

wireless internet is introduced and explained in detail. Also, the operational principle, protocol structure and

protocol function of each internet are investigated. Moreover, the performance of related system and protocol is

analyzed.

TE650 Telecommunication Network Optimization

This course mainly deals with network system such as Industrial Logistics System, Telecommunication System,

Software Service System, and Distribution System and so on. Besides, for the purpose of application to the real

world, this course also deals with development and analysis of algorithm of Shortest Routes, Minimum Cost Flow,

Traveling Salesman Problem and Facility Location.

TE661 Network and Information Security

This course covers computer security management, security policy, security in wired-line networks, security in

wireless networks. Students learn encryption, authentication, integrity, access control, digital signature, computer

virus, national communication security, and various case studies.

TE673 Multimedia Services

This course covers basic protocols and system architectures for multimedia applications and services over Internet.

The topics include VoIP, streaming and conference applications for real-time media such as voice and video, and

the standard terminal systems for multimedia communications

TE743 Network Management

This course covers the overall aspects of functional model, information model, and relational model in network

management. The more detailed contents include network planning, network initialization, configuration

management, fault management, usage accounting, security management, performance management, and finally

network management protocols.
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TE745 Service Platform

This course deals with overview of intelligent networks, existing communication network, signalling network, the

concept of next generation intelligent network. It also includes service switching, service control, specialized

resources as main elements of intelligent network. And it contains the interworking between intelligent network

and mobile network, the interworking between intelligent network and internet, and the trend of next generation

intelligent network.

TE764 Internet Terminal System

This course deals with the overall aspect of internet terminal systems, layered protocol technology, Mobile IP

protocol, and software platform structure as well as software technologies. Also, the SDR technology, high quality

voice / video coding technology, and systems and services of next generation internet terminal are treated.

TE800 Special Topics in Telecommunications

This course covers current, hot technical issues in telecommunications as a special topic course. Some experts are

invited to teach these special topics and discuss them with students.

TE960 M.S. Thesis

This course covers thesis work done under the supervision of the student's advisor.

TE965 Individual Project for M.S. Students

This course is open to M.S. students who want to apply some technical theory to telecommunication systems or to

have some experimental work as an individual research project. This course requires an approval from the advisor.

TE966 M.S. Seminar

This M.S. seminar course covers current research activities in various telecommunication areas. Internal and

external experts are invited to talk about these technical issues.

TE967 M.S Thesis Seminar

This course is open to M.S. students preparing for a M.S. thesis. Students present and discuss their thesis work.

This course also covers thesis writing.

TE980 Ph.D. Dissertation

This course covers Ph.D. dissertation work done under the supervision of student's advisor.

TE985 Individual Project for Ph.D. Students

This course is open to Ph.D. students who want to apply some technical theory to telecommunication systems or

to have some experimental work as an individual research project. This course requires approval from the

advisor.

TE986 Ph.D. Seminar

This Ph.D seminar course covers current research activities in various telecommunication areas. Internal and

external experts are invited to talk about these technical issues.
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e-Manufactur ing Leadership Program
URL: eml.kaist.ac.kr

Phone: +82-42-350-3102

1. Introduction

e-Manufacturing innovates processes for product design and development, purchasing and distribution, manufacturing

and shop floor control, after-service and maintenance, and disposal and recycling and transforms the business

relationships into collaborative partnerships rather than conventional adversary and competitive games. It integrates

intra- and inter-enterprise business and engineering processes using the Internet and information technology so that

the speed, quality, and cost across the value chains can be drastically improved. e-Manufacturing is a long-term

objective of the manufacturing industry. It requires experts and leaders as well as proper technology and

management initiatives. The e-Manufacturing Leadership (eML) Program is a unique interdisciplinary graduate

program to foster specialists and leaders in e-manufacturing. The program was established in July, 2002. The

participating departments are Industrial Engineering, Mechanical Engineering, and Computer Science. Twelve

professors are now participating in the program. It was partially sponsored from the Ministry of Industry,

Commerce, and Energy during 2003. The program tries to have close relationships with the manufacturing industry

and information consulting businesses through the advisory committee that consists of industry specialists. The

program also has collaborated with GEM (Global Education in Manufacturing) project, which is an international

collaborative research program for developing a graduate program with a similar purpose.

There are two methods of applying for eML Program.

(1) A student that is already enrolled at the participating departments (currently, Industrial Engineering,

Mechanical Engineering, and Computer Science) can apply to the eML Program after he obtains permission

from his academic advisor. In the case, he should fulfill the requirements of his enrolled department and

also the eML Program, he will receive an additional degree from the eML Program.

(2) Alternatively, students can apply for eML Program directly. However, the number of students to be

recruited will be noticed in advance. The program welcomes students with other engineering backgrounds

as well as industrial engineering, mechanical engineering, and computer science.

2. Course Requirements

Program

Course

Research Total
General Mandatory Major

Elective

Elective Major Elective

M.S. 3 & 1AU 3 9 6 no more than 12 33

Ph.D. 3 & 1AU 3 15 9 30 60

- It is possible to combine curriculum credits accumulated during Master's Program for the Doctorate Program.

- Need to complete requirements set by individual department as well as this Course Major's requirements.
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❐ Master's Program

1) Graduation Credits: at least 33 credits

2) General Course: 3 credits and 1AU

- Should select 1 course among CC500 Scientific Writing, CC510 Introduction to Computer Application,

CC511 Probability and Statistics, CC512 Introduction to Materials Science and Engineering, CC513

Engineering Economy and Cost Analysis, CC522 Introduction to Instruments, CC530 Entrepreneurship and

Business Strategies, and CC531 Patent Analysis and Invention Disclosure, CC532 Collaborative System

Design and Engineering

- CC010 Special Lecture on Leadership (applied since 2002 except for industry supported scholarship &

foreign students)

- CC020 Ethics and Safety I (1AU) (all students must complete the course to graduate during the master's

course or the doctor's course one time)

3) Mandatory Major Course: 3 credits.

- EML501 Introduction to e-Manufacturing

4) Elective Courses: 15 credits.

- Should include 9 credits out of the major electives listed in the Curriculum List of the eML. Program

under the following conditions:

▪ Should take at least one among MAE547 Knowledge-Based Design System, IE551 Manufacturing

System and Supply Chain, CS550 Software Engineering, and EML601 e-Manufacturing Practice.

▪ Students in the Department of Industrial & Systems Engineering should take EML601 e-Manufacturing

Practice.

5) Research: At most 12 credits

- Can be substituted by the research credits of the enrolled department.

- 3 credits of this research course can be earned by the internship program in a company.

(recommended)

❐ Doctorate Program

1) Graduation Credits: at least 60 credits

2) General Course: 3 credits and 1AU

- It is possible to combine the curriculum credits accumulated during Master's Program for Doctorate

Program.

3) Mandatory Major Course: EML501 Introduction to e-Manufacturing

4) Electives: 24 credits

- Should include 15 credits out of the major electives listed in the Curriculum List of the eML Program

under the following conditions:

▪ Should take at least one among MAE547 Knowledge-Based Design System, IE551 Manufacturing

System and Supply Chain, CS550 Software Engineering, and EML601 e-Manufacturing Practice.

▪ Students at Department of Industrial & Systems Engineering should take EML601 e-Manufacturing

Practice.

5) Research: At least 30 credits

- Can be substituted by the research credits of the enrolled department.
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3. Curr iculum

❐ eML Course Major (Master 's and Doctorate Programs)

Classification
Subject

No.
Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

General

CC010

CC020

CC500

CC510

CC511

CC512

CC513

CC522

CC530

CC531

CC532

Special Lecture on Leadership

Ethics and Safety I

Scientific Writing

Introduction to Computer Application

Probability and Statistics

Introduction to Materials Science and Engineering

Engineering Economy and Cost Analysis

Introduction to Instruments

Entrepreneurship and Business Strategies

Patent Analysis and Invention Disclosure

Collaborative System Design and Engineering

1:0:0

1AU

3:0:3

2:3:3

2:3:3

3:0:3

3:0:3

2:3:3

3:0:3

3:0:3(6)

4:0:4

Mandatory

Major
EML501 Introduction to e-Manufacturing 3:1:3(4) Spring

Elective

Major

EML601 e-Manufacturing Practice 1:6:3(10) Spring

MAE547 Knowledge-Based Design System 3:1:3(6) Fall

IE551 Manufacturing System and Supply Chain 3:1:3(6) Fall *MAE570

CS550 Software Engineering 3:0:3(4) Spring
*IE652,*CS650

*CS655

EML502 Business Information System 3:1:3(4) Spring

EML503 Industrial Information Technology 3:1:3(4) Fall *IE564

EML504 Innovative Learning and Knowledge Creation 3:1:3(4) Fall *MAE606

IE526 IT Organization and Leadership 3:0:3(4) Fall

IE532 Simulation and System Modeling 3:1:3(6) Fall *MAE694

IE553
Concurrent Engineering and Product Data

Management
3:1:3(6) Spring

IE653 Digital Manufacturing 3:1:3(6) Fall

IE639 Supply Chain Optimization 3:0:3(6) Fall

IE723 Supply Chain Management 3:1:3(5) Fall

MAE647 STEP for Electronic Commerce 3:0:3(6) Spring

EML966 e-Manufacturing Leadership Seminar 2:0:1 Fall

The * mark represents a substitutive subject.
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4. Descr iptions of Courses

EML501 Introduction to e-Manufacturing

The course introduces innovation strategies, models, solutions, and implementation methods for manufacturing

businesses based on the internet and information technologies. Definition and scope of e-Manufacturing will be

clarified. For each process included in e-Manufacturing, currently available information system and technology trend

will be explored.

EML502 Business Information System

This course introduces architectures and functions of enterprise information systems for integrating and managing

business processes of manufacturing enterprises, and teaches process modeling, best practices, and system

configuration and implementation based on major information system solutions. Among the enterprise information

systems, focus will be given to ERP and Workflow system.

EML503 Industrial Information Technology

The course introduces fundamental information technologies for developing and implementing enterprise information

systems / industrial information systems.

EML504 Innovative Learning and Knowledge Creation

The course introduces modeling and analysis of creative learning process including knowledge propagation using

e-learning. Concrete methodology for organizational knowledge creation is another main topic of the course.

EML601 e-Manufacturing Practice

This course is to provide in-depth understanding and hands-on experience of real-life industrial information system

building cases via capstone projects. Each project team of 2~3 students is required to define its own project plan

based on the members' internship experiences and the knowledge acquired from EML501, and then analyze,

design, and implement e-Manufacturing solution throughout the semester. Students are required to present their

project plans, progresses, and results during the course.

EML966 e-Manufacturing Leadership Seminar

Industrial experts as well as other related professionals are invited to the class 1) to give presentations on

e-Manufacturing issues and 2) to have discussions with the students regarding leadership issues.

IE526 IT Organization and Leadership

This course intends to provide IE graduate students with IT leadership ability. The topics in IT leadership include

CIO's roles and responsibilities, IT organizational management, strategic use of IT technologies, innovation, vision,

and leadership. A variety of CIO case studies will be investigated.

IE532 Simulation and System Modeling

This is an advanced course on complex system modeling and simulation. Major topics include: system modeling

formalism, world views, network system modeling, next-event simulation methodology, random number generation,

input modeling, output analysis and variance reduction techniques, etc. Application case studies will be conducted

using commercial simulation languages.

IE551 Manufacturing System and Supply Chain

This course aims to provide analysis and design methodologies for manufacturing system and supply chain, as well

as planning and execution of various manufacturing processes. Also included are the trend of manufacturing

industry transformation and efficient management of supply chain. The main topics are taxonomy of manufacturing

systems, evolution of manufacturing system, manufacturing and supply system modeling methodology,

manufacturing information system framework, and supply chain management.

IE553 Concurrent Engineering and Product Data Management

The purpose of this course is to introduce the basic theories of concurrent engineering (CE) and the functions of

PDM systems. The theories include the concept of concurrent engineering, the process of product development, the

methodologies of concurrent engineering, and the cases of industrial projects. The PDM functions include document

management, workflow management, product structure management, and program management.
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IE639 Supply Chain Optimization

Students in this course study the issue of supply chain optimization in an integration approach of various

operations research models for supporting industrial service and resource supply activities under the e-Business

environment. Major topics include flow network design of supply chain systems at strategic level, based upon

which the associated sourcing, production planning, and logical routing topics are investigated at tactical level.

Therewith, scheduling, inventory, and vehicle routing topics are to be integrated together in optimal manner at

operational level.

IE653 Digital Manufacturing

This course handles computer technologies to design and evaluate products and manufacturing processes in virtual

space. Main topics include digital mockup, virtual prototyping, virtual manufacturing process definition, virtual

plant design, manufacturing system simulation combined with its 3D models.

IE723 Supply Chain Management

The course deals with logistic processes improvement including processes between enterprises and product design,

inter-business processes integration by information sharing and transmission system, logistics system design,

planning methods and systems, and partnerships and strategic alliance.

CS550 Software Engineering

This course covers fundamental concepts required in developing reliable softwares in a cost-effective manner.

MAE547 Knowledge-Based Design System

Computers are replacing more of human work which require low level of intelligence. This course covers KBDS

which can be used for engineering design such as expert system, TRIZ, KMS, ontology, configuration design. By

applying basic principles, commercial systems are used for the term project.

MAE647 STEP for Electronic Commerce

e-Business is integrated with manufacturing to create new concepts such as B2B, SCM, CRM, CPC, PLM. In

this course these new technologies are introduced for the e-business in manufacturing. STEP is an ISO standard

which is one of the core technologies in this development. Hands-on experience with STEP software tools is

provided.
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Depar tment of IT Business
URL : http://itbiz.kaist.ac.kr/

Dept. Phone: +82-42-350-6302

1. Introduction

The Department of IT Business offers intensive programs with an goal to cultivate leaders in the IT business

world. The Department aims at seeking powerful and effective answers to management problems related to IT

business sectors. The programs focus on providing interdisciplinary education in order to foster IT leaders with

knowledge in engineering, and offers fundamental courses from different academic areas including business,

economics, industrial engineering, information sociology, and engineering. There are two programs available:

IT-Management, IT-Economics/Policy.

❒ Undergraduate

Department of IT Business is aiming to educate “IT business architects” who will shape and guide IT trends of

the world. The “IT business architects” are professional elite executives who command and lead the IT market

and IT innovations, and new IT entrepreneurs who create new IT paradigms. Department of IT Business will

produce “IT business architects” with foresight and abilities to lead the future of the global IT industry.

❒ Graduate

◦ IT-Management Track : The track includes various management techniques such as econometrics analysis,

strategic management and generic management theory. Also, it focuses on strategies in e-business, internet

applicable management, IT related economic analysis, M&A, IT finance, accounting system, marketing, IT

R&D management, and practical cases in IT enterprises and industry.

◦ IT-Economics/Policy Track : In order to help students in making IT industry analysis, telecommunications

policy and IT policy establishment, this track focuses on training in microeconomics, public economics and

policy, economics in IT innovation, international trade, informationization policy, digital economy, demand

forecast in IT industry, IT development policy, and practical cases in IT enterprises and industry.

2. Course Requirements

❒ Undergraduate

A. Graduation Credits

◦ Students who entered in or before 2005 : at least 144 credits.

◦ Students who entered in 2006~2009 : at least 134 credits.

◦ Students who entered in 2010 : at least 130 credits.

* GPA of all completed subjects must be 2.0/4.3 or better

B. General Course Requirements

◦ Students who entered in or before 2008 : Refer to completion requirements by student numbers

◦ Students who entered in 2009 : at least 24 credits & 5 AU

◇ Mandatory General Courses : 6credits, 5AU

- English Communication(1), Critical Thinking in English(2), Writing(3), Physical Education(2),

Community Service(2AU), Humanity/Leadership(2AU), Ethics and Safety(1AU)

◇ Elective General Courses : at least 18 credits. (Physical Education(2))
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◦ Students who entered in 2010 : at least 27 credits & 9AU

◇ Mandatory General Courses : English Communication(1), Critical Thinking in English(2), Writing(3),

Physical Education(4AU), Community Service(2AU), Humanity/Leadership(2AU), Ethics and

Safety(1AU)

◇ Elective General Courses in Humanities & Social Science : at least 21 credits(at least 7 courses)

- Student must complete more than 21 credits including more than one subject each (9 credits) among

3 field (humanities, Social science, language and linguistics)

- Student must complete more than 18 credits in English-spoken lecture among 21 credit (minimum

requisite of human society elective)

C. Common courses (☞ Students who entered in 2002~2009)

◦ Students who entered in 2002~2005 : Refer to completion requirements by student numbers

◦ Students who entered in 2006~2009 : at least 24 credits.

◇ Mandatory Common : Calculus(3), Mathematics for Business and Economics(3), Probability and

Statistics(3), Fundamentals of Economics(3), Principles of Business Administration I(3), Organizational

Behavior(3), Principle of Accounting(3), Introduction to MIS(3)

D. Basic Course Requirements(at least 36 credits)(☞ Students who entered in 2010)

◦ Mandatory Basic Courses: 27 credits (1 course from each of the following categories)

① 1 course among Fundamental Physics I (3), General Physics I (3), and Advanced Physics I (3)

② 1 course among Fundamental Physics II (3), General Physics II (3), and Advanced Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3), or Honor Calculus II (3)

⑦ 1 course among Basic Chemistry (3), General Chemistry I (3) and Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab I (1) or Advanced Chemistry Lab II (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

⑩ Freshmen Design Course(4) - Introduction to System Design(3), Communication for Design(1) 2

subject (Student must take 2 subject at the same time when freshman)

◦ Elective Basic Courses: Must complete more than 9 credits including Probability and Statistics(3),

Introduction to Linear Algebra(3)

E. Major Course Requirements

◦ Students who entered in 2002~2005 : Refer to completion requirements by student numbers

◦ Students who entered in 2006~2009 : at least 66 credits.

◇ Mandatory Major Courses : 12 credits.

- Financial Management(3), Marketing Management(3), Strategic Management(3), Operations Management(3)

◇ Elective Major Courses : at least 54 credits.

◦ Students who entered in 2010 : at least 51 credits

◇ Mandatory Major Courses : 24 credits.

- Principles of Business Administration I(3), Fundamentals of Economics(3), Organizational Behavior(3),

Principle of Accounting(3), Introduction to MIS(3), Financial Management(3), Marketing

Management(3), Operations Management(3)

◇ Elective Major Courses : at least 27 credits.
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F. Interdisciplinary Course Requirements(☞ Students who entered in 2002~2009)

◦ Students who entered in 2002~2005 : Refer to completion requirements by student numbers

◦ Students who entered in 2006~2009 : at least 12 credits.

◇ Mandatory Interdisciplinary Courses : 6 credits.(Programming Fundamentals I(Java), Introduction to

Computer Science)

◇ Elective Interdisciplinary : at least 6 credits.

G. Research Course Requirements

◦ Students who entered in 2002~2004

- Each 3 credits of ISUP A/B, 6 credits of UP, more than 12 credits of Internship

◦ Students who entered in 2005~2010

- Each 2 credits of ISUP A/B, 4 credits of UP, more than 8 credits of Internship

◦ Students who entered in 2010

- Each 2 credits of ISUP A/B, 4 credits of UP, more than 3 credits of Internship

H. Elective Course Requirements : at least 13 credits.(☞ Students who entered in 2010)

I. English Language Requirements for Graduation(☞ Students who entered in and after 2005)

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & more than 3.0 of English subject G.P.A.

J. Requirements for a minor in IT Business : Must complete more than 18 credits from major courses

including Principles of Business Administration I(3), Principle of Accounting(3)

K. Requirements for a double major : Must complete more than 51 credits from major courses including

elective basic ' Probability and Statistics (3) and 24 credits of mandatory major

L. Progress arrangement and the others

◦ Refer to each completion requirements, since the completion requirements of general and common courses

are different according to entering year.

- Enterer of each year can choose conditions for graduation. If one entered before 2005 and graduating

with enterers after 2006, one can choose either the course of entering or 2006 course.

ex) Enterer of 2003 year can choose among the conditions of 2003, 2004, 2005, 2006

- When the enterer of each year choose the graduation condition of after the year of his enter year,

completed credit for general course can be applied by the course requirement credit of the entering

time.

◦ If enterer of before 2003 year take 'Principles of Business Administration Ⅱ', it can be recognized as

mandatory basic or elective major.

◦ Course related facts are based on entering year except for specially appointed things. If the course was

ended or changed, one must take substitute course.

◦ If there's extra case other than manual or guideline concerning course completion, follow the policy of

the department first. In case of objection or mediation, it can be decided through deliberation of related

committee.
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◦ If there's change on school register due to change of major, completed classification can be recognized

the same on different course number but same title subject.

ex) In case a student of Informations and Communications Engineering change his major to IT Business

department, ICE0103 Probability and Statistics (Mandatory common) can be recognized as taking

BAT 103 Probability and Statistics (Mandatory common)

* Note

Student must check every requirement for graduation (course completion requirements, etc.) on his own head.
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General Course - Completion Requirements by student number &
Substitute Course

1. Completion requirements by student numbers

Student No. Requirements

2010

◦ Mandatory Basic Course: 6 credits
- English(3), English Communication , Critical Thinking in English
- Writing(3)
- Physical Education 4AU, Community Service 2AU, Humanity/Leadership 2AU, Ethics

and Safety 1AU
◦ Elective General Courses in Humanities & Social Science: 21

2009

◦ Mandatory Basic Course: 6 credits, 5AU

- English(3), English Communication , Critical Thinking in English

- Writing(3)

- Community Service 2AU, Humanity/Leadership 2AU, Ethics and Safety 1AU

◦ Elective Basic Course: 18 credits (Physical Education(2))

2004 ~ 2008

◦ Mandatory Basic Course: 12 credits
- Listening and Pronunciation Ⅳ(1), Conversation Ⅳ(1), Reading Ⅳ(1), Writing Ⅳ(1),

Listening and PronunciationⅤ(1), Conversation and PresentationⅤ(1), Reading Ⅴ(1),
WritingⅤ(1)

- The Art of Technical Writing(1)
※ For foreign student, substitution is possible when Korean Language I is 3.0/4.3 or

more
- Colloquium(1)

※ For foreign student, substitution is possible when Korean Language Ⅱ is 3.0/4.3 or
more

- University Hour(0)
※ For foreign student, can be substituted by Korean Culture and History

- Physical Education(2)
◦ Elective Basic Course: 12 credits

2003

◦ Mandatory Basic Course: 16 credits
- UCR Language Program(10)
- Philosophy of Science(2)
- Colloquium(1)
- The Art of Technical Writing(1)
- University Hour(0)
- Physical Education(2)

◦ Elective Basic Course: 8 credits

2002

◦ Mandatory Basic Course: 14 credits
- UCR Language Program(10)
- IT Leadership(2)
- University Hour(0)
- Physical Education(2)

◦ Elective Basic Course: 10 credits

2. Completion of substitute subject

Substitute subject for closed or changed subject

① COM0110 Philosophy of Science → COM0164 Science and Technology, COM0133 Western Philosophy

② The Art of Technical Writing in Korean → 1 course of The Art of Technical Writing, Philosophy of

Science, Oriental Philosophy, Korean History, Modern World History, Introduction to Sociology,

Introduction to Psychology, Introduction to Communications

③ Art Ⅰ(Understanding Music) → Understanding Music

④ Art Ⅱ(Understanding Arts) → Understanding Arts

⑤ Physical Education Ⅰ → Physical Education Ⅰ(Golf)

⑥ Physical Education Ⅱ → Physical Education Ⅱ(Swimming)

⑦ Physical Education Ⅳ → Physical Education Ⅲ(Skiing)
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Classification
Exemption list of English course

English Score Remark
Course Name (Course No.) Credit

Advanced

Reading
(COM1503)

1
TOEFL iBT Reading 25

TOEIC RC 450

Writing
(COM1504)

1
TOEFL (PBT/CBT) 6.0

LOEP 6/6 or 8/8
TOEFL iBT Writing 25

Listening
(COM1501)

1
TOEFL iBT Listening 25

TOEIC LC 450

Conversation/Presentation
(COM1502)

1
Phone Pass-Overall 70

TOEFL iBT Speaking 25

High Intermediate

Reading
(COM1403)

1
TOEFL iBT Reading 22

TOEIC RC 400

Writing
(COM1404)

1
TOEFL (PBT/CBT) 5.0

LOEP 5/6 or 7/8
TOEFL iBT Writing 22

Listening
(COM1401)

1
TOEFL iBT Listening 22

TOEIC LC 400

Conversation
(COM1402)

1
Phone Pass-Overall 60/

TOEFL iBT Speaking 22

⑧ Practical Sino-Korean(COM0109) → Practical Sino-Korean(COM0140)

⑨ Practical Sino-Korean(COM0140) → Classics of The East and West(COM0163)

⑩ Logic → Philosophy of Science, Oriental Philosophy, Western Philosophy, Modern World History,

Introduction to Sociology, Introduction to Psychology, Introduction to Communications

⑪ IT Leadership→Philosophy of Science, Oriental Philosophy, Korean History, Modern World History,

Introduction to Sociology, Introduction to Psychology, Intoduction to Communications

⑫ Understanding Philosophy → more than 1 credit of Philosophy of Science, Oriental Philosophy, Western

Philosophy and other liberal course

⑬ For foreign student, Writing can be substituted when Korean Language I is 3.0/4.3 or more

⑭ For foreign student, University Hour can be substituted when Korean Language Ⅱ is 3.0/4.3 or more.

⑮ UCR Language Program 10 Credits → Current English subject 8 Credits

Student entered in 2002 Student entered since 2004

Semester Course no. Percentage by skills Re-taking course

Spring, Fall

(4 credit each)
COM100

DOPS(50%) ‘Conversation’, ‘Listening/Pronunciation’

RWTP(50%) ‘Reading’, ‘Writing’

Summer

(2 credit)
COM100

DOPS(50%) choose one from ‘Conversation’ or ‘Listening/Pronunciation’

RWTP(50%) choose one from ‘Reading’ or ‘Writing’

Student entered in 2003 Student entered since 2004

Semester Course no. Percentage by skills Re-taking course

Spring, Fall

(4 credit each)
COM100

DOPS(40%) ‘Conversation’, ‘Listening/Pronunciation’

RWTP(40%) ‘Reading’, ‘Writing’

LAB(20%) ‘Listening/Pronunciation’

Summer

(2 credit)
COM100

DOPS(40%) choose one from‘Conversation’ or ‘Listening/Pronunciation’

RWTP(40%) choose one from ‘Reading’ or ‘Writing’

LAB(20%) ‘Listening/Pronunciation’

- DOPS=Discussion and Oral Presentation Skills

- RWTP=Reading and Writing for Technical Purposes

- Credit recognition standard is to absolve the duty of taking class through authorized test

(TEPS/TOEFL/IELTS) and give the score as "S"
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Common Course - Completion Requirements by student number &

Substitute Course

1. Completion requirements by student numbers

Student No. Requirements

2006~2009

◦ Mandatory Common : Must complete total 24 credits

MAS101 Calculus 1, MAS105 Elective general, MAS102 Calculus II, MAS109 Introduction to

Linear Algebra, IE241 Engineering Statistics I, IE341 Engineering Statistics II, BAT115

Fundamentals of Economics, BAT113 Principles of Business Administration I, BAT238

Organizational Behavior, BAT130 Principle of Accounting, BAT237 Introduction to MIS

2005

◦  Mandatory Common : Must complete total 27 credits

BAT100 Calculus, BAT101 Mathematics for Business and Economics, BAT103 Probability and

Statistics, BAT115 Fundamentals of Economics, BAT113 Principles of Administration I, BAT238

Organizational Behavior, BAT121 Programming Fundamentals I-JAVA, BAT130 Principle of

Accounting, BAT237 Introduction to MIS

2004

◦ Mandatory Common : Must complete total 27 credits

BAT100 Calculus, BAT101 Mathematics for Business and Economics, BAT103 Probability and

Statistics, BAT112 Principles of Microeconomics, BAT113 Principles of Business Administration

I, BAT114 Principles of Business Administration II, BAT121 Programming Fundamentals

I-JAVA, BAT130 Principle of Accounting, BAT212 Economics of Money, Banking, and

Financial Market

2002~2003

◦ Mandatory Common : Must complete total 24 credits

BAT100 Calculus, BAT101 Mathematics for Business and Economics, BAT103 Probability and

Statistics, BAT112 Principles of Microeconomics, BAT110 Principles of Business Administration,

BAT122 Programming Fundamentals II-C,C++, BAT130 Principle of Accounting, BAT212

Economics of Money, Banking, and Financial Market

2. Substitute course

① BA101 Calculus → ITB0100 University Mathematics → BAT100 Calculus → MAS101 Calculus 1,

MAS105 Elective general

② BA201 Mathematics for Economic Analysis → BAT101 Mathematics for Business and Economics →

MAS102 Calculus II, MAS109 Introduction to Linear Algebra

③ BAT103 Probability and Statistics → IE241 Engineering Statistics I, IE341 Engineering Statistics II

④ BA204 Internet Business Management → BAT110 Principles of Business Administration → BAT113

Principles of Business Administration I

⑤ BAT114 Principles of Business Administration II → BAT238 Organizational Behavior

⑥ BA203 Financial Accounting →BAT130 Financial Accounting → BAT130 Principle of Accounting

⑦ BA307 Macroeconomics → BAT212 Economics of Money, Banking, and Financial Market
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Major Course - Completion Requirements by student number &

Substitute Course
1. Completion requirements by student numbers

Student No. Requirements

2010

◦ Mandatory Major : 24 credits

BAT113 Principles of Business Administration I, BAT115 Fundamentals of Economics, BAT238

Organizational Behavior, BAT130 Principle of Accounting, BAT237 Introduction to MIS, BAT235

Financial Management, BAT236 Marketing Management, BAT354 Operations Management

◦ Elective Major : 27 credits

◦ Interdisciplinary : 12 credits

- Mandatory Interdisciplinary : CS101 Introduction to Programming, CS202 Problem Solving

◦ Research credit : 3 credits

- ISUP A(2), ISUP B(2), UP(4), Internship

2009

◦ Mandatory Major : 12 credits

BAT235 Financial Management, BAT236 Marketing Management, BAT338 Strategic Management,

BAT354 Operations Management

◦ Elective Major : 54 credits

◦ Interdisciplinary : 12 credits

- Mandatory Interdisciplinary : Programming Fundamentals Ⅰ(JAVA), Introduction to Computer Science

◦ Research credit : 8 credits

- ISUP A(2), ISUP B(2), UP(4), Internship

2006~2008

◦ Mandatory Major : 12 credits

BAT235 Financial Management, BAT236 Marketing Management, BAT338 Strategic Management,

BAT354 Operations Management

◦ Elective Major : 54 credits

◦ Interdisciplinary : 12 credits

- Mandatory Interdisciplinary : Programming Fundamentals Ⅰ(JAVA), Introduction to Computer Science

◦ Research credit : 8 credits

- ISUP A(2), ISUP B(2), UP(4), Internship

2005

◦ Mandatory Major : 12 credits

BAT235 Financial Management, BAT236 Marketing Management, BAT338 Strategic Management,

BAT354 Operations Management

◦ Elective Major : 54 credits

◦ Interdisciplinary : 12 credits

- Mandatory Interdisciplinary : Programming Fundamentals Ⅱ(C,C++), Introduction to Computer Science

◦  Research credit : 12 credits

- ISUP A(3), ISUP B(3), UP(6), Internship

2004

◦ Mandatory Major : 12 credits

BAT235 Financial Management, BAT236 Marketing Management, BAT338 Strategic Management,

BAT344 Management Information System

◦ Elective Major : 54 credits

◦ Interdisciplinary : 12 credits

- Mandatory Interdisciplinary : Programming Fundamentals Ⅱ(C,C++), Introduction to Computer Science

◦ Research credit : 12 credits

- ISUP A(3), ISUP B(3), UP(6), Internship

2002~2003

◦ Mandatory Major : 12 credits

BAT235 Financial Management, BAT236 Marketing Management, BAT250 Development Strategy for

E-business, BAT344 Management Information System

◦ Elective Major : 60 credits

◦ Interdisciplinary : 12 credits

- Mandatory Interdisciplinary : Programming Fundamentals Ⅰ(JAVA)

- If Student who entered in 2002,2003 choose the course of 2003, 2004, course taken over

interdisciplinary credit(12 credits) can be recognized as elective major until maximum 6 credits.

◦ Research credit : 12 credits

- ISUP A(3), ISUP B(3), UP(6), Internship
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2. Substitute course

① BAT231 Priniciples of Finance → BAT235 Financial Management

② BAT233 Introduction to Marketing → BAT236 Marketing Management

③ BAT250 Development Strategy for E-business → BAT315 Development Strategy for E-business

④ BAT344 Management Information System → BAT237 Introduction to MIS

⑤ BAT435 Organizational Behavior → BAT420 Human Resource Management

⑥ ICE124 Programming Fundamentals I-JAVA → CS101 Introduction to Programming

⑦ ICE120 Introduction to Computer Science → CS202 Problem Solving

   

❒ Master's Program

A. Graduation Credits

◦ Students who entered in 2006 ~ 2009 : at least 46 credits.

◦ Students who entered in 2010 : at least 33 credits.

B. Mandatory Common

◦ Students who entered in 2006 ~ 2009 : 1 credit(COM0505,COM0506 Thesis Writing Skills)

◦ Students who entered in 2010 : 3 credit(BAT500 Advanced Statistics for Management)

C. Major Course Requirements

◦ Students who entered in 2006 ~ 2009 : at least 24 credits.

◦ Students who entered in 2010 : at least 27 credits.

◇ Mandatory Major Courses : 6 credits.

- BAT605 Research Methodology I, BAT614 Innovation and R&D Policy in IT

◇ Elective Major Courses : 21 credits.

D. Interdisciplinary Course Requirements : 6 credits.(☞ Students who entered in 2006 ~ 2009)

- Must complete Engineering course

- Besides Engineering course, 'BAT601 Introduction to Telecommunication' is recognized as interdisciplinary

course.

E. Research Course Requirements

◦ Students who entered in 2006 ~ 2009 : at least 15 credits.

- Internship 6 credits, Thesis research credit 9 credits

- Among Thesis research credit, up to 3 credits can be substituted in major course.

◦ Students who entered in 2010 : at least 3 credits.

F. English Language Requirements for Graduation

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & if he/she published one more paper at international conference than basically

required by each major department. (if he/she published more papers at international conferences than

required by the department)
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❒ Doctoral Program

A. Graduation Credits

◦ Students who entered in 2006 ~ 2009 : at least 70 credits.

◦ Students who entered in 2010 : at least 81 credits.

B. Mandatory Common : the same as the Master's program; students who already earned 1 or 3 credits from

their Master's course do not need to obtain 1 or 3 credits again.

C. Major Course Requirements

◦ Students who entered in 2006 ~ 2009 : at least 42 credits.

◦ Students who entered in 2010 : at least 48 credits.

◇ Mandatory Major Course : 6 credits.

- BAT605 Research Methodology I, BAT895 Research Methodology II

◇ Elective Major Course : 42 credits.

D. Interdisciplinary Course Requirements : 9 credits(☞Students who entered in 2006 ~ 2009)

- Must complete Engineering course

- Besides Engineering course, 'BAT601 Introduction to Telecommunication' is recognized as interdisciplinary

course.

E. Research Course Requirements

◦ Students who entered in 2006 ~ 2009 : at least 18 credits.

- Internship 6 credits, Thesis research credit 12 credits

◦ Students who entered in 2010 : at least 30 credits.

F. English Language Requirements for Graduation

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score : at least 743 or IELTS

score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score : at least 695 or IELTS

score : at least 6.0 & if he/she published one more paper in a SCI/SSCI-rank journal than basically

required by each major department (if he/she published more papers at SCI/SSCI-rank journals than

required by the department)

❒ Progress arrangement

- This shall be effective from the student who entered Fall semester, 2006

- English Thesis Writing shall be effective from the student entered 2005 year

- In case of student entered before 2006, he/she can choose graduation requirements of after 2006. (Students

who entered before 2006 may choose graduate requirements of students who entered after 2006)



Course in IT Business Substitutive Subject

BAT500 MSB500

BAT504 MSB504

BAT664 MSB530

BAT676 MSB535

BAT651 MSB536

BAT556 MSB537

BAT604 MSB538

BAT605 MSB601

BAT600 MSB613

BAT614 MSB614

BAT511 MSB615

BAT673 MSB635

BAT661 MSB638

BAT671 MSB644

BAT650 MSB650

BAT617 MSB656

BAT701 MSB701

BAT895 MSB702

BAT665 MSB730

BAT810 MSB810

BAT602 MSB813

BAT803 MSB838
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Course in IT Business Substitutive Subject

BAT113 MSB200

BAT201 MSB201

BAT130 MSB230

BAT235 MSB235

BAT236 MSB236

BAT237 MSB237

BAT238 MSB238

BAT314 MSB301

BAT316 MSB316

BAT321 MSB321

BAT345 MSB337

BAT338 MSB338

BAT342 MSB342

BAT354 MSB354

BAT356 MSB356

BAT315 MSB402

BAT311 MSB412

BAT313 MSB413

BAT415 MSB415

BAT457 MSB416

BAT420 MSB420

BAT430 MSB430

BAT331 MSB435

BAT433 MSB436

BAT444 MSB444

❏ Substitutive subjects

The courses below are substituted each other because the contents are very similar to those open in the

department of Management Science.

※ Undergraduate Program (25 courses) ※ Graduate Program (22 courses)
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Requirement for student who entered before 2006

Program Requirements

Master's Program

A. Graduation Credits : at least 45 credits.

B. Major Course : at least 24 credits.

C. Interdisciplinary Course : at least 9 credits.

D. Research Course : at least 12 credits.

- Internship 6 credits, Thesis research credit 6 credits

E. English Language

◦ One of the following should be satisfied

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score :

at least 695 or IELTS score : at least 6.0

Doctoral Program

A. Graduation Credits : at least 69 credits.

B. Major Course : at least 42 credits.

C. Interdisciplinary Course : at least 9 credits.

D. Research Course : at least 18 credits.

- Internship 6 credits, Thesis research credit 12 credits

E. English Language

◦ One of the following should be satisfied

- IBT TOEFL score: at least 88 or TOEIC score : at least 840 or TEPS score :

at least 743 or IELTS score : at least 6.5

- IBT TOEFL score: at least 79 or TOEIC score : at least 800 or TEPS score :

at least 695 or IELTS score : at least 6.0 & if he/she published one more

paper in a SCI/SSCI-rank journal than basically required by each major

department
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4. Curr iculum

❒ Undergraduate(General Course)

Classification Subject No. Subject Name L:E:C Semester Remark

Mandatory General

Courses

COM120 The Art of Technical Writing 2:0:1 Spring

COM171 Colloquium 1:0:1 Fall

COM172 Colloquium 1:0:1 Fall

COM173 Colloquium 1:0:1 Fall

COM200 University Hour 0:0:0 Fall

Mandatory English

Courses

COM301 Listening Ⅳ 3:0:1 Spring

COM302 Conversation Ⅳ 3:0:1 Spring

COM303 Reading Ⅳ 3:0:1 Spring

COM304 Writing Ⅳ 3:0:1 Spring

COM401 Listening Ⅴ 3:0:1 Fall

COM402 Conversation Ⅴ 3:0:1 Fall

COM403 Reading Ⅴ 3:0:1 Spring, Fall

COM404 WritingⅤ 3:0:1 Spring, Fall

COM405 English Communication 3:0:1 Spring

Elective General

Courses

COM125 Chinese｜ 2:0:2 Spring

COM126 Chinese ∥ 2:0:2 Fall

COM127 Spanish 2:0:2 Summer

COM128 Spanish II 2:0:2 Fall

COM130 Korean History 2:0:2 Spring

COM131 Modern World History 2:0:2 Spring

COM132 Oriental Philosophy 2:0:2 Spring

COM133 Western Philosophy 2:0:2 Spring

COM134 Appreciating Operas 2:0:2 Fall

COM135 Visual History on European Culture 2:0:2 Fall

COM141 Understanding Music 2:0:2 Spring

COM142 Understanding Arts 2:0:2 Fall

COM143 Literature and Society 2:0:2 Fall

COM144 Fashion and Clothing 2:0:2 Fall

COM145 Invitation to British and American 2:0:2 Fall

COM146 Food Habits and Diet 2:0:2 Fall

COM147 Global Leadership 2:0:2 Spring, Fall

COM150 Physical Education I(Golf) 2:0:1 Spring, Fall

COM151 Physical Education II(Swimming) 1:0:1 Spring

COM152 Physical Education III(Skiing) 2:0:1 Fall

COM153 Physical Education IV(Rock Climbing) 2:0:1 Fall

COM155 Physical Education VI(Squash) 2:0:1 Spring, Fall

COM156 Physical Education VII(Sports Dance) 2:0:1 Fall

COM157 Physical VIII(Tennis) 2:0:1 Fall

COM160 Introduction to Sociology 2:0:2 Fall

COM161 Introducttion to Psychology 2:0:2 Fall

COM162 Introduction to Communications 2:0:2 Fall

COM164 Science and Technology 2:0:2 Spring

COM165 Myths and Literature 2:0:2 Spring

COM166 Violin Practice 2:0:1 Spring

COM167 Piano Classsic 2:0:2 Spring

COM168 Psychology of Relationship between Man and Woman 2:0:2 Fall

COM169 Creativity and Morals for Intellectuals 2:0:2 Fall

COM170 Dessin and Watercolor Painting 2:0:1 Spring

COM180 Oriental Classics 2:0:2 Fall

COM181 Western Classics 2:0:2 Fall

COM182 Movie and Society 2:0:2 Fall

COM183 Special Lecture on Social Sciences 3:0:3 Spring

COM184 Topics in Science and Technology 3:0:3 Spring

COM185 Peer Group Seminar 2:0:1 Spring

COM190 Violin Practice II 0:2:1 Spring

COM300 Social Service 2:0:1 Spring

* Above Undergraduate(General Course) is effective for the student who entered until 2008.
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❒ Undergraduate(Major Course)

Classification Subject No. Subject Name L:E:C Semester Remark

Mandatory Common

BAT100 Calculus 3:0:3 Spring

BAT101 Mathematics for Business and Economics 3:0:3 Spring

BAT103 Probability and Statistics 3:0:3 Fall

BAT113 Principles of Business Administration I 3:0:3 Spring

BAT115 Fundamentals of Economics 3:0:3 Spring

BAT130 Principle of Accounting 3:0:3 Fall

BAT237 Introduction to MIS 3:0:3 Fall

BAT238 Organizational Behavior 3:0:3 Fall

Mandatory Major

Courses

BAT235 Financial Management 3:0:3 Spring

BAT236 Marketing Management 3:0:3 Spring

BAT338 Strategic Management 3:0:3 Spring

BAT354 Operations Management 3:0:3 Fall

Elective Major

Courses

BAT201 Statistical Management 3:0:3 Spring

BAT311 Business Database Design and Management 3:0:3 Spring

BAT313 Industrial Organization 3:0:3 Spring

BAT314 Econometrics 3:0:3 Spring

BAT315 Development Strategy for E-business 3:0:3 Fall

BAT316 Macroeconomics 3:0:3 Fall

BAT321 International Business Management 3:0:3 Fall

BAT331 Investment Theory 3:0:3 Fall

BAT342 Operations Research 3:0:3 Spring

BAT345 Advanced in MIS 3:0:3 Spring

BAT352 Telecommunications Market and Management 3:0:3 Fall

BAT356 Information Society 3:0:3 Spring

BAT411 Information Systems Planning & Analysis 3:0:3 Fall **

BAT415 Game Theory 3:0:3 Fall **

BAT420 Human Resource Management 3:0:3 Fall **

BAT430 Managerial Accounting 3:0:3 Spring **

BAT433 Market Research 3:0:3 Fall **

BAT437 Venture Management 3:0:3 Fall **

BAT444 Supply Chain Management 3:0:3 Spring **

BAT452 M-Commerce 3:0:3 Spring **

BAT453 Internet Business & Economics 3:0:3 Fall **

BAT455 Information Policy 3:0:3 Spring **

BAT456 Technology Management 3:0:3 Fall **

BAT457 International Economics 3:0:3 Spring **

BAT459 Corporate Law 3:0:3 Spring **

Mandatory Research

Courses

BAT495 Independent Study for Undergraduate Project(A) Spring, Fall

BAT496 Independent Study for Undergraduate Project (B) Spring, Fall

BAT497 Undergraduate Project Spring, Fall

BAT498 Internship Research for Bachelor Spring, Fall

* Among above Undergraduate(Major Course) list, Mandatory common and Mandatory major is effective for

the student who entered until 2009. For the student who entered 2010, it is classified as Elective basic

(Probability and Statistics, Introduction to Linear Algebra) and Mandatory major(Principles of Business

Administration(I), Fundamentals of Economics, Organizational Behavior, Principle of Accounting, Introduction

to MIS, Financial Management, Marketing Management, Operations Management.

** This course can be taken by students in either undergraduate or master's program.
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❒ Graduate(Major Course)

Classification Subject No. Subject Name L:E:C Semester Remark

Major

BAT500 Advanced Statistics for Management 3:0:3 Spring

BAT502 Linear Programming 3:0:3 Spring

BAT504 Micro-economics 3:0:3 Spring

BAT511 Game Theory 3:0:3 Spring

BAT512 M-Commerce 3:0:3 Spring

BAT514 Venture Management 3:0:3 Fall

BAT522 Basic Marketing 3:0:3 Spring

BAT525 Economics of Financial Markets in ICT 3:0:3 Spring, Fall

BAT526 Financial Modeling 3:0:3 Fall

BAT550 Management Science 3:0:3 Fall

BAT551 Wireless Network Theory I 3:0:3 Spring

BAT556 Management Information System 3:0:3 Spring

BAT570 Introduction to Information Law 3:0:3 Fall

BAT600 Network Economics 3:0:3 Spring

BAT602 Theory of Telecommunications 3:0:3 Fall

BAT604 Strategic Human Resources Management 3:0:3 Spring

BAT605 Research MethodologyⅠ 3:0:3 Fall

BAT614 Innovation and R&D Policy in Information Technology 3:0:3 Fall

BAT617 Theory of Information Policy 3:0:3 Spring, Fall

BAT650 Information and Telecommunication Management 3:0:3 Fall

BAT651 Business Marketing Management 3:0:3 Fall

BAT661 IT Strategic Management 3:0:3 Spring

BAT663 Internet Business Management 3:0:3 Fall

BAT664 Information & Telecommunication Accounting System 3:0:3 Spring

BAT665 Strategic Performance Management 3:0:3 Fall

BAT670 Valuation of IT Firms 3:0:3 Fall

BAT671 Supply Chain Management 3:0:3 Spring

BAT673 Investment 3:0:3 Fall

BAT676 Corporate Finance 3:0:3 Spring

BAT701 Advanced Econometric Analysis 3:0:3 Fall

BAT704 Information Policy Seminar 3:0:3 Fall

BAT803 Seminar in Organization and Management Theories 3:0:3 Fall

BAT810 Advanced Technology and Innovation Theory 3:0:3 Fall

BAT895 Research Methodology Ⅱ 3:0:3 Spring

Internship
BAT911 Internship Research for Master 0:0:0

BAT912 Internship Research for Ph.D. 0:0:0

Thesis
BAT931 Supervised Research for Master 0:0:0

BAT932 Supervised Research for Ph.D. 0:0:0
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5. Subject outline

❒ Undergraduate program (Major )

BAT100 Calculus

Differentiation and integration of functions with applications. Concepts of function, limits, and continuity.

Differentiation rules with application to graphing, rates, approximations, and extremum problems. Infinite series.

Definite and indefinite integration. Fundamental theorem of calculus. Elementary functions. Techniques of

integration. Approximation of definite integrals, improper integrals, and l'Hôpital's rule. Some treatments of analytic

geometry.

BAT101 Mathematics for Business and Economics

Mathematics is essential for analysis and modeling in such fields as finance, business strategy, economics, and so

on. By taking this course students are able to build firm foundation in calculus, linear algebra, optimization, and

differential equations.

BAT103 Probability and Statistics

This course includes the basic probability theory, random variables, expectation, estimation, hypothesis testing,

correlation, descriptive statistics, sample spaces, compound events, discrete and continuous probability distributions,

and simple linear regression. Computer statistical packages will be used.

BAT113 Principles of Business Administration(I)

This course introduces basic principles of management to students and shows how management techniques are used

in firms. The topics of the course includes such principles and practices of management as the nature of

management and firm, authority and delegation, coordination and motivation, and the structure and evolution of the

firm.

BAT115 Fundamentals of Economics

This course teaches basic principles of economics. Economics is the study of how society manages its scarce

resources; it is about how economic agents such as individuals, households, firms, and governments, make

decisions for efficient use of scarce resources.Traditionally, economics is divided into two subfields:

microeconomics and macroeconomics. This course spends about two thirds of this semester on microeconomics and

the remaining goes to macroeconomics. Microeconomics deals with the decision-making of individuals and firms.

All beings including human beings and legal beings like firms exist in an environment where resources are scarce.

Human beings try to maximize their well being by allocating limited time and money wisely to many activities

such as watching movies, shopping, studying, dating, traveling, etc, etc, etc. Firms are trying to maximize their

profits or size or economic value of their stocks traded in the market by allocating a limited budget to many

alternative business activities. Macroeconomics is the study of economy-wide phenomena, including inflation,

unemployment, and economic growth.

BAT130 Principle of Accounting

The purpose of this course is two-fold. First, it is intended to provide the student with basic knowledge regarding

the preparation of financial statements that convey information on the firms performance (Income Statement) and

financial position (Balance Sheet). Second, the course also provides an introduction to the use of accounting

information in making decisions. These objectives are complementary in that the intelligent use of accounting

information in business decisions requires an understanding of how the financial statements are prepared. Hence,

the course places considerable emphasis on tracing the effects of transactions from their initial entry into a firms

accounting system through their ultimate impact on the financial statements.

BAT201 Statistical Analysis

This course is an introductory course of statistical analysis for management. We discuss the basic theory of

statistical analysis to analyze real data. Topics include distribution,, sampling, estimation, hypothesis testing,

regression, analysis of variance, and chi-square test and some multivariate analysis tools. The course involves

hands-on work with the software such as SPSS. After completing this course, students are expected to make

practical use of basic data analysis techniques. [Prerequisite: Probability and Statistics]
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BAT235 Financial Management

Finance is about money and markets. Corporations raise money from the markets(financing decisions) and invest it

to create value (investment decisions). The objective of this course is to understand how these financial decisions

are made by corporations. Focussing on information and telecommunications industry, the course covers financial

analysis and planning, valuation of securities, capital budgeting, risk and return relationship and opportunity cost of

capital, alternative corporate financing and capital structure, etc.

BAT236 Marketing Management

This course is designed to recapitulate the basic principles of Marketing, and apply these to real life business

situations, particularly the information communication services. Students will be exposed to the basic issues of

marketing ranging from macro-level market estimation to micro-level consumer behavior. The use of the case

method is intended to provide students with a feeling for the kinds of problems faced by marketing managers, and

to develop problem solving skills. Additionally, this course also emphasizes the development of both written and

verbal communication skills in business.

BAT237 Introduction to MIS

This course is designed to provide a broad overview of the fundamental concepts of information systems for

students. The course includes the basic concepts of computer hardware, software, database, data communication

networks, Internet, various information systems and other emerging technologies. It also covers the history of

computing and different scientific views towards IT to understand the interrelationships between technologies and

society.

BAT238 Organizational Behavior

This course is to provide fundamental theories and practices of organization and its people. The main contents

will be composed of two parts. One part is mainly for the issues related to human resources management

including motivation(recruitment, learning, evaluation, rewards), job design, job adaptation, and group behavior. The

other one covers the issues of organizational management such as structure, process(communication,

decision-making), leadership, and development. The class will also analyze the application of those organizational

theories in the current information society.

BAT311 Business Database Design and Management

This course is designed to provide an overview of business database from the perspective of the manager and

system analyst. The focus of the course is on the use of relational database management systems (DBMS) to

support the data management function of an organization. Topics include data modeling, database design, SQL,

data management and database administration. This business-oriented course does not require advanced computer

skills, including programming, but logical thinking skills are emphasized for business systems analysis. Diverse

business case tutorials will be used to train students’ analysis skills. After completing this course successfully,

students will be able to design and manage business database.

BAT313 Industrial Organization

This course studies the application of microeconomic theory to market and industries. It analyzes market and

industries in the paradigm of market structure-conduct-performance and further studies regulatory issues toward the

efficient and optimal market performance. It introduces various concepts of market structure and conduct; (natural)

monopoly, contestable market, entry barrier, economies of scale and scope, firms integration(M&A), price

discrimination, restraints on transactions, and so on. Regarding regulatory issues, it will study not only the

conventional regulatory policies in the natural monopoly, but also new regulatory transformation in the new

economy sectors including information and communication industry.

BAT314 Econometrics

This course will provide students with an opportunity to learn various methods of statistical analysis. Estimation

and testing hypotheses are the primary concerns of this course. Topics covered in this course are multiple

regression, structural change, time series analysis, and limited dependent variable analysis. Also, various estimation

models such as fixed effect regression, random effect regression, and SUR will be introduced in this course.

BAT315 Development Strategy for E-Businesss

Korea's IT industry is at the crossroad of manufacturing capabilities due to emergence of Internet paradigm. This
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course looks at the issues associated with Korea's IT development strategy to adopt into rapidly changing

environment E-biz paradigm. The focus of learning in this course is to provide students with an appreciation 1) of

the past development of IT strategy and its characteristics, 2) of the opportunities and threat within Internet

revolution, 3) of institutional, organizational capability analysis, 4) of the new IT development strategies for e-biz

environment.

BAT316 Macroeconomics

Macroeconomics is concerned with the big economic issues that determine economic well-being of a country. This

course will introduce central macroeconomic concepts and related policies. Major topics of macroeconomics are

inflation, unemployment, productivity, interest rate determination, public finance, and foreign trade.

BAT321 International Business Management

In this course students will have an opportunity to learn various topics related with international finance,

international trade and so on. Many cases will be introduced in class as well. Furthermore, positive and normative

approaches of international business and economics will be taught in class.

BAT331 Investment Theory

The main purpose of this course is to analyze portfolio theory and the pricing model of securities in the financial

markets. In addition to the valuation model

such as Capital Asset Pricing Model, Arbitrage Pricing Model, financial derivatives such as options and futures are

introduced. Focussing on information and telecommunications industry, issues related to market efficiency, M&A,

venture capital, and IPO are also covered in the class.

BAT338 Strategic Management

The main purpose of this course is to make students understand the general feature of business strategy. It is, in

particular, a critical factor to the success of any organization in this fast-changing and volatile environment. The

class will cover lots of strategic issues that business managers should face in reality. There will be discussions

about what strategies are, how strategies can be formulated, what kind of strategies can be used for sustainable

competitive advantage, and how strategies can be implemented and executed, etc.

BAT342 Operations Research

This course provides the Operations Research (OR) based design, analysis, modeling and algorithms for solving

key problems arising in engineering and non-engineering (business) areas. The course will cover fundamental items

such as Linear Programming, Network Analysis, Dynamic Programming, Game Theory, Integer Programming and

Nonlinear Programming. In particular, application of OR techniques to telecommunications network design

(including both wireline- and wireless systems) will be presented and illustrated.

BAT345 Advanced in MIS

Management information, generated from manufacturing and management data, becomes more important to make

decision on management issues. This course will provide the basic theory and practice for implementing

management information system. Introduction of basic system analysis theory, implementation of information system

with database, application of enterprise resource planning (ERP), and the trend of information technology based

management are to be introduced.

BAT352 Telecommunications Market and Management

The management issues related to information and telecommunications (IT) industry are discussed in this course.

Some example issues are market characteristics of IT service industry, trends of global IT market environments,

demand forecasting methodology, marketing strategies, diversification and vertical integration, strategic alliances,

M&A strategies, interconnection, economic analysis and R&D strategies, and some emerging issues related to the

e-business. For all the issues, both theoretical and practical aspects through case studies will be emphasized.

BAT354 Operations Management

Operations management is the first theory of modern management and try to find the optimal solution to the basic

problems of the manufacturing floor. In this course, the introduction of manufacturing system, design of production

capacity and inventory system, scheduling of aggregate production, and application of information technology to the

manufacturing operation will be included.
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BAT356 Information Society

This course focuses on the introduction and analysis of information and knowledge society. Internet-based

socio-economic paradigm displays various issues, such as digital divide, privacy, intellectual property right and

cyber ethics. The main purpose of this course resides in the enhancement of critical analysis of the social,

economic and ethical issues in the internet-based socio-economic environment.

BAT411 Information Systems Planning & Analysis

This course is designed to provide an overview of information system developments from the perspective of the

manager and system analyst. This course is composed of two subsections: 1) Fundamentals of information systems

developments, and 2) Business systems analysis skills. After completing this course successfully, students will be

able to conduct business system analysis. Also, students will have a good understanding of IS development

processes and basic knowledge of Information systems

BAT415 Game Theory

"Game theory" can be defined as multiperson decision theory or as an approach to understanding interdependent

choices. This course introduces the student to game theory and to game theoretic modeling. Emphasis is placed on

developing a substantive understanding of the uses of game theory in business management and strategies. The

goal of this course is to prepare the student to read, understand, and critique game-theoretic literature. A related

goal is to provide a foundation upon which the student can undertake further study and conduct research in game

theory.

BAT420 Human Resource Management

This course is a broad introduction to Human Resources Management (HRM) which is a major tool to implement

organizational behavioral knowledge to effectively manage people at work. The major topics covered include HR

planning, recruitment/selection, evaluation/compensation, and training/development. This course is designed not for

students who are trying to be HRM specialists, but for students who will be working as general managers at a

variety of organizations as most of students’ future positions will inevitably require dealing with human resources

at one point or another.

BAT430 Managerial Accounting

This course provides students with an understanding of how an accounting system within an organization is both a

source of information for making planning decisions as well as part of the organizations control mechanism. The

instructional material focuses on enabling students to become an intelligent user of the information generated from

the accounting system. It also very clearly demonstrates to students that the practice of managerial accounting is

an integral part of the firms organizational infrastructure.

BAT433 Market Research

This course covers the issues of market research on consumer behaviors which is critical to the establishment of

marketing strategy. The class covers the issues of the experimental design which includes research plan, data

collection and sampling method, and the application of research results to marketing problems and strategies which

include product design, specialization, market segmentation, and measuring tools of advertisement effectiveness.

BAT437 Venture Management

This course provides the overview of new business creation. Entrepreneurial process is the one which requires lots

of complex knowledge and know-how. They are especially important to the success of corporate venturing in

fast-changing environments, as the uncertainty enhances the possibility of failure. Besides the comprehensive

understanding of venture, the class will cover the managerial problems which an entrepreneur should cope with in

the process of venture creation. For example, entrepreneurship, business opportunity, business planning including

vision and strategy, organization management, capital financing, sales and marketing, intellectual property rights,

and other managerial problems will be discussed.

BAT444 Supply Chain Management

The basic theory of supply chain management will be introduced from a knowledge management viewpoint. Main

topics of the lecture will be focused on the management of supply chain which is the infrastucture of off-line

manufacturing and the introduction of various cases in order to analyze the strategic cooperation of on-off line

industry. Inventory control, distribution method, and Toyota production system will be covered as fundamental

theories of SCM and the role of information technology in SCM will be explained.
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BAT452 M-Commerce

The 3rd generation (3G) systems are currently being developed and are scheduled for deployment within the next

few years to meet the challenge of providing "wide-band on the move." The 3G systems will have features and

requirements that are quite distinct from current 2G systems, mostly designed for telephony. Furthermore, merging

two systems into one, "Wireless/Mobile Internet," we will have new protocols and services such as WAP or

iMode. As a more extensive sense, mobile computing is coming to our business world. The mobile computing

covers topics on mobility, security, multimedia, VoIP, wireless web, etc. This leads to an explosion of new

commerce applications and services generally referred to as "Mobile e-Commerce" or "M-Commerce." The course

is divided into two parts; of which the first part will cover engineering/economic issues in wireless systems. More

advanced issues on M-commerce will be covered at the second part mostly based on latest publication. The course

is basically project-oriented (or with prototyping); Two or three students will work on a project as a team, submit

a project report and make an oral presentation at the end of the course. Each team should discuss the topic with

the course leader before launching the project.

BAT453 Internet Business Management

The trend of technology and Internet business is introduced and Internet-related new businesses utilizing current

and next-generation Internet are analyzed. The characterizations of digital economy and virtual society are studied

and the basic knowledge of e-commerce is introduced. Management theories and skills for B-to-C, B-to-B

e-commerce are covered in this course. Specifically, replacements of legacy telecommunication services with new

services such as Internet phone, Virtual Private Network are analyzed and investment opportunity analysis for new

Internet business are included.

BAT455 Information Policy

This course focuses on the impact of informatization to socio-economic environment and organizational

restructuring in business arena and the historical consideration of government informatization policies. In particular,

this course introduces the change of informatization policies of advanced countries and the other contender

countries in the newly emerging trends of internet paradigm, centered on electronic commerce.

BAT456 Technology Management

This course aims to provide students with in introduction of the key technology and innovation management

challenges that students will face as engineer working in business. As a decision maker in technology related

business, it is essential to understand notion of science and technology, patterns and sources of technological

innovation, and mechanism of technological innovation. In addition, there will an emphasis on concept learning for

technological management such as Product development process, R&D project management, Intellectual property

management, outsourcing management, and role of CTO.

BAT457 International Economics

This course will provide analytical tools to understand important international economic phenomena such as

fluctuations in national income, balance of payments, exchange rate, inflation, unemployment, interest rate,...,etc.

The limitations, relevance, and policy implications of the models are going to be then discussed.

BAT459 Corporate Law

This course deals with understanding of legal issues in corporate management, and compares local and international

corporate laws. Firstly, fundamental concepts of law is explained as it is the basis of understanding of corporate

law. Major subjects include understanding of human and material resources based on corporations, corporate

financial structure and governance related legal systems and future developments. In addition, financial payments,

credit tools including note and check will be discussed.

BAT495 Independent Study for Undergraduate Project(A)

Internship program or research practice related to thesis. Must have consent from advisor.

BAT496 Independent Study for Undergraduate Project(B)

Students either select research topics or take advanced courses, including graduate level courses. Must have consent

from advisor.

BAT497 Undergraduate Project

Internship program or research practice related to thesis. Must have consent from advisor.
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BAT498 Internship Research for Bachelor

On-the-job training at a private or a public organization applying business knowledges acquired during business

education. Must have consent from advisor.

❒ Graduate Program (Major )

BAT500 Advanced Statistics for Management

This course covers various probability density functions and basic statistical theory, including probability theory,

probability distribution, confidence interval, hypothesis testing, no-parametric test and regression analysis.

BAT502 Linnear Programming

Linear programming has been extensively applied in different areas such as economics, management and various

engineering issues. This course covers fundamental properties of linear programming techniques, including Simplex

method, duality, ellipsoid method, etc. In particular, application of linear programming to various

telecommunication network designs will be discussed.

BAT504 Microeconomics

This course is about microeconomic principles and how those principles are applied in the real world. This

course aims to help students focus on the basic economic principles such as in theory of consumer choice and

production, various market models as well as on the important special topics such as in game theory, decision

making under uncertainty, information economics, external economies, etc. This course is one of core courses for

the students in the School of Management, so students are required to take the course unless they are exempted.

BAT511 Game Theory

"Game theory" can be defined as multi-person decision theory or as an approach to understanding interdependent

choices. This course introduces the student to game theory and to game theoretic modeling. Emphasis is placed on

developing a substantive understanding of the uses of game theory in business management and strategies. The

goal of this course is to prepare the student to read, understand, and critique game-theoretic literature. A related

goal is to provide a foundation upon which the student can undertake further study and conduct research in game

theory. This course overlaps in many aspects with undergraduate game theory course (BAT415), so those who

took already BAT415 are advised not to take this.

BAT512 M-Commerce

The 3rd generation (3G) systems are currently being developed and are scheduled for deployment within the next

few years to meet the challenge of providing "wide-band on the move." The 3G systems will have features and

requirements that are quite distinct from current 2G systems, mostly designed for telephony. Furthermore, merging

two systems into one, "Wireless/Mobile Internet," we will have new protocols and services such as WAP or

iMode. As a more extensive sense, mobile computing is coming to our business world. The mobile computing

covers topics on mobility, security, multimedia, VoIP, wireless web, etc. This leads to an explosion of new

commerce applications and services generally referred to as "Mobile e-Commerce" or "M-Commerce." The course

is divided into two parts; of which the first part will cover engineering/economic issues in wireless systems. More

advanced issues on M-commerce will be covered at the second part mostly based on latest publication. The course

is basically project-oriented (or with prototyping); Two or three students will work on a project as a team, submit

a project report and make an oral presentation at the end of the course. Each team should discuss the topic with

the course leader before launching the project.

BAT514 Venture Management

This course provides the overview of new business creation. Business management is a process of evolution to the

coming opportunities and risks. In particular, the rationale may be more truly applied to venture management as

long as an entrepreneur pursues high risk and high return with limited resources. Besides the comprehensive

understanding of entrepreneurial process, the class will cover the issues of entrepreneur’s role and entrepreneurial

management including business opportunity, business planning, entrepreneurial financing, and other managerial

issues
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BAT522 Basic Marketing

This course will provide engineering students with a systematic framework for understanding marketing

management and strategy. Through the framework, the students can learn the development, evaluation, and

implementation of marketing management and strategy to survive in the complex and high competitive business

environments. This class is concerned with the analysis of concepts, theories, and cases in order to make the

engineering students understand marketing in the easier way. By taking this course, the engineering students will

be able to apply marketing concept to their own research fields.

BAT525 Economics of Financial Markets in ICT

This course is designed to investigate (i) the role of money on business cycle and inflation, (ii) the structure of

financial system and the foreign exchange market, and (iii) conduct of monetary policy and budget deficit. This

considers in some detail the major dimensions of international commercial and investment banking, including

money and foreign exchange market, debt capital markets, international bank lending, derivatives, asset-based and

project financing, and equity capital markets. This next considers the various advisory businesses such as mergers

and acquisitions, privatization, institutional asset management, and private banking

BAT526 Financial Modeling

Mathematical models applied specifically to financial problems, including those models suitable for representation

and solutions on excel spread sheet. The course provides an overview of how financial models may be practically

applied to financially phrased decisions.

BAT550 Management Science

Main purpose of this course is to provide fundamentals in management science. The course will cover introductory

levels of linear programing, network theory, game theory, decision analysis, queueing theory and inventory analysis.

BAT551 Wireless Network Theory I

Network models with deterministic activities. Network design to minimize costs or to maximize flow capacity.

Topics include maximal flow problem, minimal cost network flows, transportation, assignment, shortest path, and

multicommodity transshipment problems.

BAT556 Management Information System

This course will cover fundamentals on design and analysis of the business information system. To analyse the

relationships among the key elements of the information system, computer hardware, software, database

management system, etc will be discussed. Further, latest issues and research trends will be studied from a

viewpoint of strategic decision making.

BAT570 Introduction to Information Law

BAT600 Network Economics

This course aims to understand basic principles of network economics and study applications of the principles to

real economies and business issues. We introduce network concept, structure, and principles including network

externalities, excess inertia andexcess momentum, positive feedback, path dependent process, and so on. We apply

those principles to various economic, business, and policy issues; technology adoption, standardization, spatial

pattern, network trade, discrepancy and instability, synchronization, self-organizing, complexity, etc. Further we

search a new paradigm (e.g. Econophysics, Agent-based Model) in network economics throughout discussion on the

issues like micro behavior and macro order, network structure and diffusion pattern, epidemiological process, phase

transition, and so on that are conventional issues in the field of physics, neural network, and other sciences.

BAT602 Theory of Telecommunications Industry

This courseis designed to understand basic principles of telecommunications industry and study applications of

Microeconomics and Industrial Organization to telecommunications industry: market structure, demand structure,

pricing, interconnection, competition, and regulation, etc. This course also studies current market structure and

policy issues network neutrality, asymmetric regulation, facility-based and service-based competition, MVNO,

bundling service, market foreclosure, convergence services, etc., and further discusses the perspectives of

telecommunications industry.
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BAT604 Strategic Human Resources Management

This course deals with human resources management related topics based on perspectives of business strategies.

Major topics include HR planning, recruiting/selection, performance evaluation/compensation, training/development

with application of organizational missions and corporate/business strategies.

BAT605 Research MethodologyⅠ

This course provides basic knowledge of academic research for graduate students. This course covers diverse topics

associated with academic research, including conceptualizing a research design, literature review, identifying

variables, constructing hypotheses, data collection, instrument development, sampling, empirical analysis, etc. At the

end of this semester, each student will complete a piece of his/her own international-conference-level paper in

his/her field

BAT614 Innovation and R&D Policy in Information Technology

This course aims at understanding processes of innovation and R&D technology in the IT industry and studying

R&D policies in IT. Main topics of this lecture include the origin and patterns of innovation and R&D policies in

the IT industry including firm size and innovation, Sectoral systems of Innovation, National Systems of Innovation,

Complex Product Systems, technology policy design, measurement of innovation.

BAT617 Theory of Information Policy

This course provides the overview of the governments policies aimed at changing the nation and society by means

of informatization. This course is designed to help students understand how the relation between globalization and

informatization transform the world and its economic structure. This lecture also aims to help students equip the

knowledge and perspective required to be a CEO in the near future. Related studies are political economics,

theory of policy, theory of information society, and theory of information industry.

BAT650 Information and Telecommunication Management

The management issues related to IT industry are discussed in this course. Some example issues are market

characteristics of IT service industry, trends of global market environments, demand forecasting methodology,

marketing strategies, diversification and vertical integration, strategic alliances, M&A strategies, interconnection,

economic analysis and R&D strategies, and some emerging issues related to the e-business. For all the issues,

both theoretical and practical aspects through case studies will be emphasized.

BAT651 Business Marketing Management

This course is designed to recapitulate the basic principles of Marketing, and apply these to real life business

situations, particularly the information communication services. Students will be exposed to the basic issues of

marketing ranging from macro-level market estimation to micro-level consumer behavior. The use of the case

method is intended to provide students with a feeling for the kinds of problems faced by marketing managers, and

to develop problem solving skills. Additionally, this course also emphasizes the development of both written and

verbal communication skills in business.

BAT661 IT Strategic Management

This is a seminar-course covering latest issues related to IT industry. In particular, strategy analysis, market

structure, environment analysis, and strategic M&A will be discussed.

BAT663 Internet Business Management

The trend of technology and Internet business is introduced and Internet-related new businesses utilizing current

and next-generation Internet are analyzed. The characterizations of digital economy and virtual society are studied

and the basic knowledge of e-commerce is introduced. Management theories and skills for B-to-C, B-to-B

e-commerce are covered in this course. Specifically, replacements of legacy telecommunication services with new

services such as Internet phone, Virtual Private Network are analyzed and investment opportunity analysis for new

Internet business are included.

BAT664 Information & Telecommunication Accounting System

Understanding the numbers-it’s the essence of business. The purpose of this course is three-fold. First, it is

intended to provide the student with basic knowledge regarding the preparation of financial statements that convey

information on the firm’s performance (Income Statement) and financial position (Balance Sheet).Second, the course
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provides an introduction to the use of accounting information in making decisions: expand, merge, close, launch,

subcontract, downsize, invest, reposition, lease, replace. Third, it also designed to introduce some emerging

accounting issues in IT industry.

BAT665 Strategic Performance Management

This course offers analysis for corporate performance management suggested as an effective tool for implementing

enterprise strategies. Course involves two aspects of study on (1) current field practices of corporate performance

management, and (2) effective factors for successful and sustainable implementations of performance management.

Study involves case studies for initial implementation of performance management using a BSC tool and research

paper analyses to identify critical and effective factors for successful and sustainable performance management

systems or practices.

BAT670 Valuation of IT Firms

Due to its rapid and world-wide impact on business and communications, the IT industry (including Internet) is

seen by many as a revolution. It has been argued that the traditional financial information of firm in IT industry

is of limited value to investors. This course is intended to provide the student with some answers to following

important questions:

1. What is the value-relevance, if any, of reported financial information of fast-changing, high-tech based IT firms?

2. What is the value-relevance of nonfinancial information over that of financial information?

BAT671 Supply Chain Management

The basic theory of supply chain management(SCM), enterprise resource planning(ERP), and customer relationship

management(CRM) will be introduced from a knowledge management viewpoint. Main topics of the lecture will

be focused on the management of supply chain which is the infrastructure of off-line manufacturing and the

introduction of various cases in order to analyze the strategic cooperation of on-off line technology.

BAT673 Investment

The main purpose of this course is to analyze portfolio theory and the pricing model of securities in the financial

markets. In addition to the valuation model such as Capital Asset Pricing Model, Arbitrage Pricing model,

financial derivatives such as options and futures are introduced. Focussing on information and telecommunications

industry, issues related to market efficiency, M&A, venture capital, and IPO are also covered in the class.

BAT676 Corporate Finance

This course covers fundamental concepts on financial management, and discusses the problems related to supply

and operation of funds/capitals. In particular, the course will deal with financial structure, apportionment, M&A

and investment strategy. Further, some practical financial/investment problems that occurred to IT firms will be

analysed.

BAT701 Advanced Econometric Analysis

This lecture deals with variable coefficient models, non-linear models, distributed-lag models, and nonparametric

models in addition to the classical econometric models on the basis of understanding of probability theory and

linear algebra. This lecture also introduces simultaneous equations model, time-series analysis, and causality

analysis, etc., and focuses on the recent econometric theories of unit root test and cointegration.

BAT704 Information Policy Seminar

BAT803 Seminar in Organization and Management Theories

This course analyzes the structural and behavioral aspects of organizations. Macro issues covers organizational life

cycle, organizational communication, organizational culture, and planned change, while micro issues include group

dynamics, management ethics, power, motivation, and decision making. Emphasis will be placed on understanding

the methodological strengths and weaknesses of the perspectives presented.

BAT810 Advanced Technology and Innovation Theory

BAT895 Research Methodology Ⅱ
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BAT911 Internship Research for Master

Master research to be familiar with real world problems. Consent of advisor.

BAT912 Internship Research for Ph.D.

Doctoral research to be familiar with real world problems. Consent of advisor.

BAT931 Supervised Research for Masters

Master thesis research. Consent of advisor.

BAT932 Supervised Research for Ph.D.

Ph.D. Dissertation research. Consent of advisor.
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Global IT MBA
URL : http://gsb.kaist.ac.kr/

Office : 82-42-350-6302

1. Overview

Global IT MBA is a intensive program cultivating “ Technologist who knows management”, “Manager who knows

technology” to a global leader. Understanding related management intellectual class as Network, Policy,

Management, Contents classes, We classify the fine parts to IT Management Track and Business in IT Industry

according to major industry, planning the applicants to evolve into global specialist of related field.

- IT Management Track aims to produce global leaders in industries by combining IT technologies with

management of traditional and converged industries.

- Business in IT Industry Track aims to produce global leaders to empower IT and communications industries in

a changing business environment

2. Introduction

A. Business-Engineering Interdisciplinary Education

- We will provide learning contents which can be applied practically to real IT management by developing

custom courses through cooperation of Management and Engineering

B. Self-Learning through case study and discussion class

- By introducing 'Participation-centered Learning' method developed by Harvard Business School, one can

efficiently learn various actual management case.

C. Real field oriented management technique

- Consisted of new expert faculty who can provide the latest hot issue related academic background for

basic courses, and the best expert faculty for intensive courses, this can deliver real field oriented

management method efficiently.

D. Practical use of high-tech education facilities

- By making the best use of high-tech education infra, we provide remote cyber education and satellite

lecture from necessity of students.

E. Various Internship Opportunity

- Providing various internship opportunity based on working experience, students can do business practice

on the spot at home and abroad.

F. English Lecture for Global Leader

- All classes are being conducted in English. This helps students to be qualified as a global leader.

3. Course Requirements

A. Graduation Credits : 45 credits.

B. Mandatory Common : 15 credits.

- Accounting for managers, Finance for managers, Marketing Management, Organization and People

Management, Management Information System

C. Mandatory Interdisciplinary Course Requirements : 6 credits.

- Introduction to Information Technologies, Emerging Technologies in IT industry

- or take Engineering course
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D. Mandatory Track Course Requirements : 9 credits.

- Completing 9 credits of IT Management Track Mandatory course or 6 credits of IT Management Track

and 3 credits of Business in IT Industry Track Mandatory course

- Completing 9 credits of Business in IT Industry Track Mandatory course or 6 credits of Business in IT

Industry Track and 3 credits of IT Management Track Mandatory course.

E. Elective Major Course Requirements : 9 credits.

- Accounting for Decision Making, IT Investment and Valuation, ․ R&D and Innovation Management,

Information Society, Convergence and Business, Global Issues in IT industry, Digital Contents

Management, Media Economics and Management

- Students can choose 9 credits from above 7 courses or Graduate Business Administration

courses(MA/PhD). If he/she exceeded Track Mandatory course, it can be recognized as Elective major.,

F. Research Course Requirements : 6 credits pf Internship or Field Study

G. English Language Course for graduation

- TOEFL(IBT) 79 or more, TOEIC 800 or more, IELTS 6.0 or more, TEPS 695 or more

- English requirement will be satisfied if completed Business Writing
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4. Curr iculum

Classification Subject No. Subject Name L:E:C Semester Remark

Common COM507 Business Writing 2:0:1 Spring

Mandatory Common

MBA500 Accounting for Managers 3:0:3 Spring

MBA501 Finance for Managers 3:0:3 Spring

MBA502 Marketing Management 3:0:3 Spring

MBA503 Organization and People Management 3:0:3 Spring

MBA504 Management Information Systems 3:0:3 Spring

Track Mandatory

MBA520 Decision Science for IT Business 3:0:3 Fall

MBA521 Operations Management and SCM 3:0:3 Fall

MBA522 IT and Business Transformation 3:0:3 Fall

MBA530 IT Economics and Policy 3:0:3 Fall

MBA531 Strategic Management for IT Business 3:0:3 Fall

MBA532 Entrepreneurship for IT Business 3:0:3 Fall

Interdisciplinary
MBA550 Introduction to Information Technologies 3:0:3 Spring

MBA551 Emerging Technologies in IT industry 3:0:3 Fall

Elective Major

MBA600 Accounting for Decision Making 3:0:3 Fall

MBA601 Media Economics and Management 3:0:3 Spring

MBA603 IT Investment and Valuation 3:0:3 Fall

MBA604 Information Society, Convergence and Business 3:0:3 Spring

MBA605 Global Issues in IT Industry 3:0:3 Fall

MBA606 R&D and Innovation Management 3:0:3 Spring
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5. Subject Outline

COM507 Business Writing

This course is designed for students to be able to form sentences to create paragraphs with clarity, coherence, and

substance. Furthermore, this course also deals with the business writing which can apply to the real situation.

MBA500 Accounting for Managers

This course provides an overview of the financial accounting framework. Students are expected to comprehend

accounting rules and procedures with which accounting information is gathered, processed and presented, and

understand the meanings of accounting numbers in organizations, especially companies in the IT related-industries.

Upon completion of the course, students are expected to be able to analyze contents in companies' financial

statements, and consult on business events associated with accounting numbers.

MBA501 Finance for Managers

This course covers all of the major areas of corporate finance and provides training in the analytical tools and

concepts for managers. A significant portion of the course will consist of problem solving and case studies

regarding the topics and theory covered in each lecture. Considerable effort will be spent on learning spreadsheet

(Excel) applications on each topic such as time value, financial statement analysis, and the mathematics of finance.

These skills will be needed throughout the course and will have numerous applications in your real world career.

MBA502 Marketing Management

This course provides an overview of marketing as a management process. As the marketplace continues to adopt

more information-technology tools to facilitate business processes and expand to the international arena, the

discipline of marketing is emerging as more important than ever in helping organizations better assure their

on-going viability. Students will gain the ability to make better business decisions by understanding how to access

the marketing environment, design and conduct marketing research, and determine what elements are most

important to customers as they make purchasing decisions. Topics covered include the use of marketing tools to

develop and manage IT-related products and services, how to maximize prices on those products and services, how

to distribute products and services, and how to promote them. Finally, discussions will take place on how to

compile the marketing information and decisions in a strategic plan that helps guide organizations’ offerings to

commercial success.

MBA503 Organization and People Management

This course discusses a variety of issues on people and organization. Discussions focus on a number of practical

management skills, theories and practices of organizational relationships, and Human Resources Management issues.

Case approach and exercises are used extensively to develop more applied knowledge and experiences that can be

used in organizational environments.

MBA504 Management Information Systems

The focus of this course is on Management Information Systems and developing an Internet-based business or an

extension to an existing business. Students will learn real business cases associated with information systems

development, technology management & marketing, IT outsourcing, knowledge management & collaboration

technology, and e-business. The course integrates concepts from Economics, Behavior science, Technology

Management, Organizational Strategy, Entrepreneurship, and Information System/E-Business development.

MBA520 Decision Science for IT Business

This course is designed to study decision theories with quantitative data. During classes cases are proposed based

on linear programming, network theory, game theory, and queuing. Students are expected to apply concepts to

practices of IT related areas.

MBA521 Operations Management and SCM

This course offers opportunities of comprehending fundamental concepts on operation management and supply

chain management as well as application concepts to field practice using cases. Students can obtain knowledge

about gaining competitive edges through IT on performance of the entity of a chain rather individual companies in

the chain.
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MBA522 IT and Business Transformation

Both business process and paradigm are a fundamental and critical corporate environment with that business

strategies, plans and initiatives develop. Changes in business process and paradigm are caused by the strategical

usage of advancements in IT. This course provides students with cases of IT usage for business transformation in

e-business, mobile business, and ubiquitous business.

MBA530 IT Economics and Policy

This course is designed to understand economic principles behind IT Industry and policies and their applications in

practical industry context. Specially, telecommunications market is focused and several critical issues are discussed

in the light of industrial organization theory in which ‘market structure-market behavior-market performance’ and

‘network externalities’ are considered as a main analytical framework. Also, this course discusses an emerging

‘Network Economics’ in which network principle is a distinguished feature in network industry. Further, we

discuss complexity and its application in social science which is a typical interdisciplinary field among physics,

biology, and economics.

MBA531 Strategic Management for IT Business

The strategic management issues related to information and telecommunications industry are discussed in this

course. Some example issues are regulatory structure, market characteristics of IT service industry, trends of global

IT market environments, demand forecasting methodology, diversification and vertical integration strategy, strategic

alliances, M&A strategies, interconnection, and some current issues in IT industry. For all the issues, both

theoretical and practical aspects through case studies will be emphasized. In the first half, strategic issues are

discussed in a more theoretical perspective. In the second half, more IT-related undergoing issues are discussed.

MBA532 Entrepreneurship for IT Business

This course provides an overall scope on entrepreneurship for corporations in IT and related industries. Students

are expected to comprehend theories and applications of venturing by stimulated case studies.

MBA550 Introduction to Information Technologies

This course is designed to provide a broad overview of the fundamental concepts of information technologies (IT)

for non-IT professionals, managers, and entrepreneurs. The course includes the basic concepts of computer

hardware, software, databases, data communication networks, Internet, and other emerging technologies. It also

covers the history of computing and different scientific views towards IT to understand the interrelationships

between technologies and society.

MBA551 Emerging Technologies in IT industry

This course provides students with a comprehensive overview on trends of emerging technologies in IT. Emerging

technological topics such as BcN, IPv6, RFID, IPTV, WiBro, DMB, Ubiquitous computing, and Robot are

stimulated discussed with cases and field experts.

MBA600 Accounting for Decision Making

Accounting for decision making mainly covers the effective usage of accounting data for internal decision makings

in organizations, especially companies in the IT related-industries. Students comprehend necessary concepts and

exercises with practical short cases, simulations, problem solving. Students are expected to comprehend costing

systems with which cost information is gathered, processed and analyzed, and to recognize how to apply cost and

accounting information to the process of planing and evaluating procedures in organizations.

MBA601 Media Economics and Management

Media economics and management is a subfield of economics and management and it is structured to enable

graduate students in business school to learn past and future evolution of media industry. This course first

provides students, during the first half of semester, with opportunities to learn various mass media industries from

historical perspectives. Business models, industry structure and its evolution, and technologies supporting each mass

media industry are the major topics which students get exposed to. Recent developments in communications

technologies are creating a new communications environment which is still volatile and mutating. Mutations in

media industries are going on and we cannot predict easily their trajectories into the future. Therefore, the send

half of this course covers the issues associated with new media and convergence and appropriate regulation

system needed in convergence era.
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MBA603 IT Investment and Valuation

This course offers fundamental finance topics in corporations; market valuation on stock and bonds, return on

invested capital used in pricing and circuit charge control of telecommunication companies, and EVA. Topics on

futures and options and their applications are also covered in this course.

MBA604 Information Society, Convergence and Business

This course is designed to provide students with issues on information society and convergence. Students are

expected to discuss meanings of information society and convergence and business implications of such trends.

MBA605 Global Issues in IT Industry

This course provides comprehensive understanding of global issues in IT related industries. Main topics includes

the allocation and assignment of international IT resources, the standardization of information technologies,

international education networks, and international dispute settlements on e-business. The topics are evolving and

studied with relevant cases and articles.

MBA606 R&D and Innovation Management

This course is designed to provide a framework for understanding and managing technological innovation.  In

particular, this course has the following objectives: (1) To develop a conceptual framework for business managers

that will improve their ability to mange technological innovation effectively; (2) To examine the sources of

competitive advantage available to firms―competitive advantages from their industrial activities, product/process

innovation, their specific dynamic capabilities, and (3) To provide an understanding of the technology management

process - technology strategy, R&D project management, and technology marketing (standards, commercialization).
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IT Technology Program
URL : ittp.kaist.ac.kr

Dept. Phone : +82-42-350-6845

1. Introduction

ITTP, established in 2006, is a graduate degree (master's/doctorate) program that focuses on IT fields with an aim

to transfer the accumulated experiences of advanced IT technologies and the Korean model of informatization to

IT professionals in developing countries. ITTP recruits 20 overseas government officials every year and provides

them with various opportunities to learn about Korea's latest IT trends and build a firm network with Korean IT

experts through customized IT education, internship programs at Korean IT companies or research centers, and

seminars. Major courses of ITTP feature 2 or 3 professors' co-teaching to enhance comprehensive understanding

about IT and expand relevant knowledge global IT leaders must have. As for IT technology fields, Wireless

Communications, BcN Technology, Ubiquitous Computing, Software Engineering, etc are taught while as for IT

management fields, ICT Economics and Management, Internet Business Management, Financial and Accounting

Management in IT Industry, IT Technology Management and Policy, Digital Convergence Strategy, etc. To better

understand and experience Korea, ITTP offers lectures about Korean language, culture, and history; Taekwondo;

and field trips to Korea’s traditional sites.

2. Graduation Requirement

❐ Master's Degree (Thesis)

A. Minimum Required Credits : 46 credits

B. Common Basics : 10 credits

C. Interdisciplinary : 6 credits

※ ITP700, ITP701, ITP702, ITP703, ITP705 are interdisciplinary courses for those who major in business.

※ ITP750, ITP751, ITP752, ITP753, ITP755 are interdisciplinary courses for those who major in engineering.

D. Major : 21 credits

- Major Requirements : 9 credits

- Major Electives : 12 credits

※ Minimum 9 credits among Major Electives are required to take from the KAIST regular engineering or

business courses (non-ITTP courses).

※ Thesis Writing Skills (1 credit) is a required course.

E. Research : 9 credits

F. English Requirements for Graduation

- TOEFL(IBT) 79, TOEIC 800, IELTS 6.0 ↑

- For those who have a score of TOEFL (IBT) 69, TOEIC 750, IELTS 5.5, they are considered meeting

the English requirements for graduation if they take one English course offered by ITTP.

- For those who have a score of TOEFL (IBT) 59, TOEIC 700, IELTS 5.0, they are also considered

meeting the English requirements for graduation if they take two English courses offered by ITTP.

G. Ethics & SafetyⅠ(1AU)
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❐ Master's Degree (Non-Thesis)

A. Minimum Required Credits : 46 credits

B. Common Basics : 10 credits

C. Interdisciplinary : 6 credits

※ ITP700, ITP701, ITP702, ITP703, ITP705 are interdisciplinary courses for those who major in business.

※ ITP750, ITP751, ITP752, ITP753, ITP755 are interdisciplinary courses for those who major in engineering.

D. Major : 24 credits

- Major Requirements : 9 credits

- Major Electives : 15 credits

E. Research : 6 credits

F. English Requirements for Graduation

- TOEFL(IBT) 79, TOEIC 800, IELTS 6.0 ↑

- For those who have a score of TOEFL (IBT) 69, TOEIC 750, IELTS 5.5, they are considered meeting

the English requirements for graduation if they take one English course offered by ITTP.

- For those who have a score of TOEFL (IBT) 59, TOEIC 700, IELTS 5.0, they are also considered

meeting the English requirements for graduation if they take two English courses offered by ITTP.

G. Ethics & SafetyⅠ(1AU)

❐ Doctorate Degree

A. Minimum Required Credits : 70 credits

B. Common Basics : 10 credits

C. Interdisciplinary : 9 credits

※ ITP700, ITP701, ITP702, ITP703, ITP705 are interdisciplinary courses for those who major in business.

※ ITP750, ITP751, ITP752, ITP753, ITP755 are interdisciplinary courses for those who major in engineering.

D. Major : 27 credits

- Major Requirements : 9 credits

- Major Electives : 18 credits

※ Minimum 15 credits among Major Electives are required to take from the KAIST regular engineering or

business courses (non-ITTP courses).

※ Thesis Writing Skills (1 credit) is a required course.

E. Research : 24 credits

F. English Requirements for Graduation

- TOEFL(IBT) 88, TOEIC 840, IELTS 6.5 ↑ 

- For those who have a score of TOEFL (IBT) 79, TOEIC 800, IELTS 6.0, they are also considered

meeting the English requirements for graduation if they publish one other paper in an international

academic conference in addition to the number of published papers required by the pertinent school.

G. Ethics & SafetyⅠ(1AU)
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Classification Course
No.

Course
Code Course Title L:E:C Professor Semester Remark

Common Basics

ITP500 29.500 Korean Speaking I 3:0:1 S,F

ITP501 29.501 Korean Speaking II 3:0:1 S,F

ITP505 29.505 Korean Reading I 3:0:1 S,F

ITP506 29.506 Korean Reading II 3:0:1 S,F

ITP510 29.510 Korean Grammar 3:0:1 S,F

ITP515 29.515 Korean Advanced Reading I 3:0:1 S,F

ITP516 29.516 Korean Advanced Reading II 3:0:1 S,F

ITP520 29.520 English I 3:0:1 Spring

ITP525 29.525 English II 3:0:1 S,F

ITP530 29.530 English III 3:0:1 Spring

ITP540 29.540 Korean Culture and History I 2:0:1 Spring

ITP541 29.541 Korean Culture and History II 2:0:1 S,F

ITP542 29.542 Korean Culture and History III 2:0:1 S,F

ITP550 29.550 Taekwondo I 2:0:1 Spring

ITP551 29.551 Taekwondo II 2:0:1 S,F

ITP552 29.552 Taekwondo III 2:0:1 S,F

ITP553 29.553 TaekwondoⅣ 2:0:1 Fall

ITP554 29.554 Taekwondo V 2:0:1 Fall

ITP555 29.555 Korean Technical Reading I 3:0:1 Fall

Major

Requirements

ITP610 29.610 Introduction to the Latest IT Technology R&D
in Korea 3:0:3 S,F

ITP620 29.620 Introduction to IT Technology
Management/Policy in Korea 3:0:3 Fall

ITP921 29.921 SeminarⅠ 2:0:1 S,S

Major

Electives

ITP700 29.700 Wireless Communications in Korea 3:0:3 Spring

ITP701 29.701 Ubiquitous Computing In Korea 3:0:3 Fall

ITP702 29.702 Software Engineering in Korea 3:0:3 Spring

ITP703 29.703 BcN Technology in Korea 3:0:3 Fall

ITP705 29.705 Research Design and Methods for Engineers 3:0:3 Fall

ITP756 29.756 IT Industry Research Design and Methods 3:0:3 Fall

ITP750 29.750 ICT Economics and Management 3:0:3 Spring

ITP751 29.751 Internet Business and Management 3:0:3 Fall

ITP752 29.752 Financial and Accounting Management in IT
Industry 3:0:3 Spring

ITP753 29.753 IT Technology Management and Policy 3:0:3 Fall

ITP755 29.755 Digital Convergence Strategy 3:0:3 Spring

Internship
ITP911 29.911 Internship for MS 0:0:0

ITP912 29.912 Internship for Ph.D 0:0:0

Research

ITP930 29.930 Country Report for MS 0:0:0

ITP931 29.931 Research for MS Thesis 0:0:0

ITP932 29.932 Research for Ph.D Dissertation 0:0:0

3. Course List

※ ITP700, ITP701, ITP702, ITP703, ITP705 are interdisciplinary courses for those who major in business.

※ ITP750, ITP751, ITP752, ITP753, ITP755 are interdisciplinary courses for those who major in engineering.
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4. Course Descr iptions

ITP610 Introduction to the Latest IT Technology R&D in Korea 3:0:3

Twelve professors in the School of Engineering of KAIST ICC will introduce the basic concept and the R&D

trends of the state-of-the-art IT technology in Korea. This course will provide the students with broad knowledge

on the latest IT technology development in Korea and understandings of other countries' situation and problems in

IT industry through the presentation of term project results.

ITP620 Introduction to IT Technology Management/Policy in Korea 3:0:3

Ten professors in the School of IT-Business of KAIST ICC will introduce the basic concept and recent trends of

IT technology management and policy issues in Korea. This course will provide the students with broad

knowledge on the latest technology management and business/policy issues in the Korean IT industry. Also

understandings of other country’s situation and problems in IT industry through the presentation of term project

results.

ITP700 Wireless Communications in Korea 3:0:3

This course is aimed at understanding I) Basics of Digital Communications, 2) Basics of Data Communications

and Networks, and 3) Applications of Wireless Communications in Korea.

ITP701 Ubiquitous Computing in Korea 3:0:3

This course is intended for graduate students. This course covers the fundamentals of ubiquitous computing and its

deployment in Korea. The first part of the course focuses on the main components of the ubiquitous computing

infrastructure such as location sensing, context management, service discovery, and dynamic service reconfiguration.

The second part of the course is an analysis of and discussion of several successful cases of ubiquitous

computing in Korea.

ITP702 Software Engineering in Korea 3:0:3

This is an introductory course to software engineering. In this course, students will learn the major software

engineering issues such as software requirements, design, process, and management. Students will also conduct

team projects to practice how to apply major software engineering concepts and methods to software development

problems.

ITP703 BcN Technology in Korea 3:0:3

This course covers an overview of broadband networking technologies including Broadband convergence Network

(BcN), wireless mobile network and IPTV, and integrated network environments of fixed and wireless network.

Also this course introduces network computing Grid clustering concept to provide distributed network computing as

well as new trends of wireless and mobile network

ITP705 Research Design and Methods for Engineers 3:0:3

This course is a seminar course designed to provide an overview of academic research for ITTP students. This

course covers diverse topics associated with academic research, including conceptualizing a research design,

literature review, identifying variables, constructing hypotheses, data collection, instrument development, sampling,

empirical analysis, etc. SPSS as a statistics analysis tool will be used to understand diverse quantitative research

methods. Student will have a capability of absorbing the knowledge from diverse academic research articles and of

applying the implication from the articles to the real business field.

ITP750 ICT Economics and Management) 3:0:3

This course is designed to understand economic principles behind IT Industry and policies and their applications in

practical industry. Specially, telecommunications market is focused and several critical issues are discussed in the

light of industrial organization theory in which ‘market structure-market behavior-market performance’ and ‘network

externalities’ are considered as main analytical framework. Also, we review the past and current IT development

strategies and policies and furthermore competition paradigm across socio-economic system in the network era.

ITP751 Internet Business and Management 3:0:3

This course will focus on opportunities as well as strategies, platforms, and limitations of business over the
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Internet. The concept of electronic business (e-Business) and a number of alternative business models will be

discussed. Business-oriented issues related to security of transactions will be discussed. Specifically, the course will

address the technological foundations of the Internet and the macro environments of e-Business as determinants of

profitability and influencers for business models. The students working in teams of 2-3 members each will be

required to work on a project to develop a business plan for an e-Business initiative.

ITP753 IT Technology Management and Policy 3:0:3

This course is a seminar course for students who are preparing thesis, research article, or country report. 10

Topics in the area of IT management & policy are specially selected for ITTP students, who successfully

completed the research methodology course. Four articles (One short article + three long ones) in each domain are

assigned to every week for discussion. All students are required to turn in four one-page summary reports on the

articles assigned. Students will use knowledge acquired from the methodology course for preparing the report and

presentation. To complete this course successfully, all students are requested to complete a piece of his/her own

international-conference-level paper (research proposal) in his/her field at the end of this semester.

ITP752 Financial & Accounting Management in IT Industry 3:0:3

Finance studies about financial decision making, and it is important to make wise financial decisions in real world.

Whether seeking a career in finance or not, a well-educated industry leader will be expected to have a broad

understanding of finance. Therefore, the objective of the course is to provide an overview of how financial

management may be practically applied to financially phrased decisions. The course will cover how to make these

decisions based on financial analysis and planning, valuation of securities, capital budgeting, risk and return

relationship, and opportunity cost of capital, alternative corporate financing and capital structure. Classes are mainly

composed of lectures and case presentations. Case exercises are used to grasp more applied knowledge that can be

used in actual business situations. Upon completion of the course, students should be able to: - Comprehend

accounting procedures - Analyze organization decision problems using accounting information

ITP755 Digital Convergence Strategy 3:0:3

The age of digital convergence –- in which the computer, the telephone, and the television are no longer distinct

products with separate functions –- is upon us. Whether at home, at the office, or in the classroom, we

increasingly communicate, learn, and enjoy entertainment using video-on-demand, interactive television, the Internet,

personal digital assistants. This course covers technologies, business strategies, and case studies regarding digital

convergence. In the first section of this course, we cover the digital convergence technologies. Differences between

conventional and emerging digital convergence technologies are discussed. At the second part, we discuss the

business strategies of digital convergence, which includes service development, service bundling, co-marketing, and

alliance strategies. At the final part, we will discuss future pictures in the digital economy through discussion on

business cases of digital convergence, such as convergence of broadcasting and telecom, e-banking, u-city, IT

ecosystem.

ITP756 IT Industry Research Design and Methods 3:0:3

This course is a seminar course designed to provide an overview of academic research for ITTP students. This

course covers diverse topics associated with academic research, including conceptualizing a research design,

literature review, identifying variables, constructing hypotheses, data collection, instrument development, sampling,

empirical analysis, etc. SPSS as a statistics analysis tool will be used to understand diverse quantitative research

methods. Student will have a capability of absorbing the knowledge from diverse academic research articles and of

applying the implication from the articles to the real business field.

ITP500 Korean Speaking I 3:0:1

This course is designed for students who have no previous exposure to Korean language. The main objective of

the course is to help students to cope with general or emergency situations through practicing basic survival

expressions. The emphasis will be on mastery of 150 basic sentences prepared by ITTP.

ITP501 Korean Speaking II 3:0:1

This course is designed for students to learn Korean conversation skills needed to acquire specialized knowledge.

Students learn and practice upper-intermediate level Korean conversation in order to have a good command of IT

learning and questions.
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ITP505 Korean Reading I 3:0:1

This course will help students build basic Korean sentence reading skills. Students will learn how to use a Korean

dictionary for understanding simple sentences and how to comprehend Korean reading material needed for their

majors.

ITP506 Korean Reading II 3:0:1

This course is intended to educate students to read and understand articles or textbooks about Korean culture and

history. The main objective of the course is to improve students' reading ability by utilizing Korean newspapers

and magazines as class reading materials. Advanced reading skills including how to look up words in a dictionary

and how to utilize a dictionary are also covered.

ITP510 Korean Grammar 3:0:1

This course is designed for students to learn the constituents of a Korean sentence. Studying each component of a

sentence will help students to improve their Korean speaking, reading, and writing skills. This course will focus

on the methodology of understanding and learning Korean language within a short period of time. Functions and

usages of subject, predicate, object, negative sentence, number, interrogative, imperative mood, etc. will be

discussed.

ITP515 Korean Advanced Reading I 3:0:1

Students will learn how to read IT-related newspaper articles or short editorials. The goal of this course is to help

students improve their reading skills and catch up with Korea's latest IT information by reading articles in Korean

newspapers such as Electronic Times.

ITP516 Korean Advanced Reading II 3:0:1

This course will focus on reading articles from various media sources in order for students to have a better

understanding about Korea. It also encourages students to read Korean articles or books related to IT technology

and economics management.

ITP555 Korean Technical Reading I 3:0:1

This course is intended for foreign students in a doctorate program. The main objective of the course is to help

students learn how to effectively find and read research papers related to topics of their interests. The course also

will help students apply their knowledge that they acquire from the information and articles related to Korea's

advanced IT to their own research. The emphasis will be on development of technical skills needed for

understanding Korean sentences, on improvement of students' ability to find research topics and to read related

reading materials, and on improvement of students' speaking ability through discussion sessions in Korean.

ITP556 Korean Technical Reading II 3:0:1

The purpose of this course is to assist foreign students in a doctorate program to acquire advanced-level of

Korean, especially focusing on reading IT-related research papers and on actual discussion. The course will help

foreign students to write their own papers with quality through searching, reading, and understanding

well-established IT-related research papers. Discussion in Korean is also conducted to enhance students'

comprehensive thinking power.

ITP540 Korean Culture and History I 2:0:1

The purpose of this course is to introduce Korean history and culture from Gojoseon to Joseon Dynasty. Historical

backgrounds of Korea are discussed to encourage students to have various points of view and to promote them to

have Korean-friendly minds. Information about Korean historical figures and philosophy are also introduced.

Foundation of Korean IT industry is reviewed by tracing Korean history.

ITP541 Korean Culture and History II 2:0:1

This course is designed for students to learn Korean spirits which have significantly leapt since 1945, the year in

which Korea was liberated from Japan. Korea's economy and industry, which were swiftly recovered from the

destruction caused by the Korean War, will be investigated and discussed in connection with industrial tours

provided by the course. Students are required to make a presentation on Saemaeul Movement, recovery from IMF

and other cultural sectors including sports. The development of city culture centered around 8 major cities in

Korea will be also reviewed.
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ITP542 Korean Culture and History III 2:0:1

This course will be conducted to enhance students' understanding of Korean culture and history, which was

accumulated from Korean Culture and History I and II. Students are required to plan field trips individually or in

groups to Korean historical sites such as Gongju National Museum or Buyeo National Museum. To help students

understand scholarly spirits and artistry of Korea, the course will provide them with opportunities to listen to

Korean traditional music and folk songs; to learn to play Korean traditional musical instruments such as Janggu,

Samulnori, and Short bamboo flute; to learn Korean calligraphy. Traditional Korean masked dance lessons will be

given to students for a better understanding of Korean community.

ITP550 Taekwondo I 2:0:1

This course is aimed at delivering Taekwondo spirits such as humanitarianism, pacifism, integrity, and

responsibility so that students can understand Korean traditional culture and can cultivate Korean spirits. The

course will give a systematic lessons, dividing Taekwondo performances into three parts --Basics, Poomsae,

Fighting-- to provide students with opportunities to advance to the next higher level and to the highest level.

ITP551 Taekwondo II 2:0:1

ITP552 Taekwondo III 2:0:1

ITP553 Taekwondo IV 2:0:1

ITP554 Taekwondo V 2:0:1

ITP520 Intermediate English Conversation and Writing 3:0:1

This course seeks to assist students in developing conversation and writing skills necessary to successfully function

in the classroom with English as the medium of instruction. The conversational component of the course will

introduce students to a range of conversational situations which they will explore through role plays, pronunciation

activities and grammatical exercises. The writing component will seek to broaden their grammatical and lexical

range and to improve paragraph cohesion. Students will be introduced to writing argumentative essays, comparison

and contrast essays as well as writing descriptions of statistical data.

ITP525 Advanced English Conversation and Presentational Skills 3:0:1

This course will focus on further improving students’ conversational skills in an academic setting and developing

presentation skills. Theoretical and practical considerations will be discussed and developed in class to assist

students in groups and individually prepare, develop and present a series of in-class presentations. Particular

emphasis will be placed on assisting students develop skills directly relevant to their concurrent academic work.

Classes will discuss and practice pronunciation, posture, styles of presentations, eye contact, audience interaction,

intonation, anxiety control, the use of graphics, Power Point issues, transitions, etc. Techniques and materials used

by Toastmasters might also be incorporated into the class and students might concurrently attend Toastmaster

presentations and programs.

ITP530 Advanced English Writing 3:0:1

This course will provide students with a range of advanced academic and business writing skills. The mechanics

of writing such as capitalization, punctuation, the use of prepositions, articles and transitional expressions will be

reviewed and consolidated during the first weeks of the course. Students will learn how to write thesis statements,

how to recognize the appropriateness of different levels of formality in writing, academic and business writing

styles, how to write definitions, how to write business correspondence, memos and email and how to write

academic summaries and critiques. This course will require students to write weekly summaries and assignments

which will be edited by their peers and subsequently by the instructor thereby providing students with continuing

feedback on their progress.

ITP921 Seminar 2:0:1

The objective of this course is not only to learn about the status of Korea’s latest IT technology but also to build

human network with Korean IT experts. Famous speakers actively engaging in the IT field are invited from the

Korean government, IT companies or universities to deliver their ‘on the spot’ experiences and knowledge to the

students.
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ITP911 Internship for MS

The purpose of this course is to provide students with opportunities to be able to work for the top IT research

institute of Korea, ETRI, as an intern and build a strong network with them for future industrial/international

collaborations. Each student is assigned one team leader as his/her advisor and one researcher as a mentor. For 8

weeks, they conduct research of their interest field with ETRI researchers and hold a seminar every 2 weeks to

share and discuss research results. Internship Planning Report should be submitted within one week, Internship

Progress Report after 4 weeks, and finally Internship Final Report upon the completion of the internship. Each

team leader will evaluate students' performance and submits the evaluation result to ITTP.

ITP912 Internship for PhD

ITP930 Country Report for Non-thesis

ITP931 Research for Thesis

ITP932 Research for Ph.D Dissertation
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▷ Graduate School of Management

▷ Graduate School of Finance

▷ The Graduate School of Information & Media

Management

Since 1996, KAIST Graduate School of Management’s (KGSM)

purpose, as part of the Korea Advanced Institute of Science and

Technology (KAIST), has been to serve the needs of our community

while seizing new opportunities. In 2006, the 3 graduate schools of

KAIST: Graduate School of Management; the Graduate School of Finance;

and the Graduate School of Information & Media Management, were

combined under the College of Business. The mission of the College is to

develop global business leaders in management theory and practice with

profound knowledge of both management and technology, as well as

leaders capable of applying such knowledge to innovation and real-world

problem solving. It continues to strive towards its vision of becoming a

leading business school, recognized worldwide.

Vision

To attain world’s top 10 level academic excellence

To foster highly qualified and creative manpower with dedication to the

nation and leadership

To spearhead scientific and technological innovation towards greater

international competitiveness

Mission

‣ Commitment to Excellence in Education and Research

‣ Integration of Management and Technology Education

‣ Dedication to Initiatives Benefiting Society

The College of Business utilizes its stellar faculty, innovative degree

and non-degree programs, proactive approach to globalization, and

significant network in the public and private sectors to realize our mission.

It is structured to provide students with not only intellectual and practical

management skills but also the conceptual and analytical tools necessary

for facing the wave of technological and cultural changes in the future.

Thus, It provides world-class management and policy education with a

solid foundation in technological knowledge.
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AACSB - International Accreditation

The College of Business earned AACSB-International

accreditation in 2003, as KAIST Graduate School of Management.

Association to Advance Collegiate Schools of Business(AACSB)

International is the leading American accrediting body of university

business schools. AACSB-International accreditation is awarded only

to those schools of business that meet the same high standards of

academic quality as demanded of top business schools worldwide.

Association of Asia-Pacific Business Schools (AAPBS)

AAPBS provides leadership and representation to advance the

quality of business and management education in the Asia-Pacific

Region. The Association accomplishes this mission through

collaboration in research and teaching and through partnerships that

improve business school standards and quality. The College of Business

is proud to be a founding member of this organization with former

Dean, Dr Sung Joo Park, having served as its founding president.

Association for Information Systems (AIS)

AIS founded in 1994, is a professional organization whose purpose

is to serve as the premier global organization for academics

specializing in Information Systems. The Association began publishing

two electronic journals in 1999 - Communications of the Association

for Information Systems (CAIS) and Journal of the Association for

Information Systems (JAIS). The College of Business was ranked 13th

in the area of Information Systems according to CAIS journal 2006.
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UN Global Compact

The UN Global Compact is a framework for businesses that are

committed to aligning their operations and strategies with ten

universally accepted principles in the areas of human rights, labor, the

environment and anti-corruption. As the world’s largest, global

corporate citizenship initiative, the Global Compact is first and

foremost concerned with exhibiting and building the social legitimacy

of business and markets. The College of Business is a participant of

the UN Global Compact.

World Economic Forum (WEF)

The WEF is an independent, international organization

incorporated as a Swiss not-for-profit foundation. They are striving

towards a world-class corporate governance system where values are

as important a basis as rules. Vision for the World Economic Forum

is threefold. It aims to be: the foremost organization which builds

and energizes leading global communities; the creative force shaping

global, regional and industry strategies; the catalyst of choice for its communities when

undertaking global initiatives to improve the state the world. The College of Business has

been nominated as a partner institute for representing Korea since 2008.

Other partner institutes - SDA Bocconi(Italy), London Business School(UK), HEC School

of Management(France), etc.
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With a specialized roster of open enrollment programs, KAIST Business School offers

an educational experience for almost every executive. Focusing on management tools and

strategies that drive organizational change and create business opportunities, each program

incorporates both timeless management principles and the most recent innovations in

business education. Below are several programs:

Open Enrollment Programs

￭ AIM (Advanced Innovative Management Program)

￭ ATM (Advanced Information Technology & Media Program)

￭ AIC (Advanced Program for Innovative Consultants)

￭ KFMP (KAIST Finance Mastership Program)

￭ AeG (Advanced Program for e-Government) Course

Customized Programs

￭ The Advanced Management Program (AMP)

The AMP is designed to provide core management knowledge to senior-level

managers who have not been exposed to management education.

Participants : Hyundai Kia Motor Company (2006~2008), Hyundai Heavy Industry

(2007), Industrial Bank of Korea (2007), and CJ Group (2004~2007).

￭ General Management Program (GMP)

The GMP is a unique program that functions as a condensed MBA program tailored

to the needs of the participant.

Participants : Hyundai Kia Motor Company (2002~2006), CJ Group (2005~2008), AJU

Group (2008~2009), Cheil Industry (2008~2009), KKIF(2007), WKFA(2008), and

KAIST-KSDA (2008).

KAIST Business School operates eight research centers where faculty and industry

experts work together to develop knowledge, techniques and tools that are leading the

management wave of the future:

￭ Center for Fair Trade and Consumer Protection

￭ Financial Engineering Research Center

￭ Center for Business and Law

￭ Center for Corporate Social Management

￭ Center for Information and Media

￭ Knowledge Management Research Center

￭ E-Government/Green IT Research Center

￭ Center for Innovation and Entrepreneurship

￭ BPM/RTE Research Center

Each center works on the cutting edge of business, management and technological issues.

Faculty members contribute to society by cultivating close ties with business, technology,

financial and policy communities in order to clarify the important issues of our time.
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1. Curr iculum

❐ English Proficiency Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

English
Proficiency

Course

BUS910 Basic Fluency I 3:1:0(1) Spring, Fall

BUS911 Basic Fluency II 3:1:0(1) Spring, Fall

BUS912 Newspapers-Reading and Discussion 3:1:0(1)
Spring, summer,

Fall

BUS913 Case Studies in English 3:1:0(2)
Spring, Summer,

Fall

BUS914 American Popular Culture English 3:1:0(1) Spring, Fall

BUS915 Business English - blended 3:1:0(1)
Spring, Summer,

Fall

BUS916 Real Life English 3:1:0(1) Spring, Fall

BUS917 Job Search English Skills 3:1:0(2) Summer

BUS918 Business English Writing - Blended 3:1:0(1)
Spring, Summer,

Fall

BUS919 Academic English Writing II 3:1:0(5) Spring, Fall

BUS920 Listening Skills I 3:1:0(1) Spring, Fall

BUS921 Listening Skills II 3:1:0(1) Spring, Fall

BUS922 American Immersion I 3:1:0(1) Spring, Fall

BUS923 American Immersion II 3:1:0(1) Spring, Fall

BUS924 American Classic Films 3:1:0(1) Spring, Fall

BUS925
English Debates & Critical
Communication Skills

3:1:0(1)
Spring, Summer,

Fall

BUS926 English for Financial Issues 3:1:0(1) Spring, Fall

❐ Chinese Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Research BUS930 Elementary Business Chinese 3:0:0(1) Spring, Fall

BUS931 Intermediate Business ChineseⅠ 3:0:0(1) Spring, Fall

BUS932 Intermediate Business ChineseⅡ 3:0:0(1) Spring, Fall

BUS933 Advanced Business ChineseⅠ 3:0:0(1) Spring, Fall

BUS934 Advanced Business ChineseⅡ 3:0:0(1) Spring, Fall

※ Credits and Grading: Zero-credit courses, S/U
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2. Descr iptions of Courses

BUS910 Basic Fluency I 3:1:0(1)

This class is designed to help students develop basic communicative skills in terms of ease, speed and smoothness

of speech. The content of the class allows maximum discussion on a wide variety of basic topics.

(Beginning/Low Intermediate)

BUS911 Basic Fluency II 3:1:0(1)

This class is designed to help students further develop their communicative skills to enhance conversational ability.

Course content focuses on discussion, consensus, problem-solving and current events. (Low/Mid Intermediate)

BUS912 Newspapers-Reading and Discussion 3:1:0(1)

This class uses various newspapers to investigate current events. The class will focus on the skills of reading,

narration, and discussion. Students will develop an understanding of how to obtain information efficiently and how

to express that information concisely. Topics for discussion will vary, but they will be selected based on the

interests of the students and the instructor. (High Intermediate/Advanced)

BUS913 Case Studies in Business 3:1:0(2)

This class is designed for students who want to discuss issues in business while improving their communicative

skills. This course focuses on case studies and background information in the areas of management, marketing,

negotiations, and conflict resolution. It is ideal for the students who want to develop basic analytical skills as well

as those who want to evaluate their personal management skills. (High Intermediate/Advanced)

BUS914 American Popular Culture English 3:1:0(1)

This is a video-based course designed to teach students about American popular culture through television and

movies. The primary focus of this course is on developing the listening skills of students, but other skills will

also be developed. Various listening comprehension exercises will be done with video to build skills to facilitate

interaction with native speakers of English. Additionally, the textbook World Class English is used to develop

conversation and writing skills. This course is designed for beginners to Mid-Intermediate level students.

BUS915 Business English - Blended 3:1:0(1)

This course uses video and reading materials to increase the business knowledge of students. Videos dealing with

business issues are used to develop the listening skills of students, as well as teach them how to function as

global citizens in an increasingly international world. Additionally, readings and exercises from the book Business

Communication Essentials are used to give students practical knowledge about how to write short business

messages. Specifically, students will get hands-on experience writing various types of business letters, memo's and

E-mail. The book World Class English is used to develop conversation and further writing skills of students.

Although all four language skills will be enhanced in this course, the focus will be on developing listening and

writing skills. This course is designed for students from OPI Level 4 to AS.

BUS916 Real Life English 3:1:0(1)

This is a debate and discussion course designed to enhance the conversational ability of students. Formal debates

are held between teams of students through the use of movie segments. The textbook World Class English is

used to further develop conversational and writing ability. This course prepares students to think on their feet

when dealing with real-life situations in English. For Intermediate-level and higher.

BUS917 Job Search English Skills 3:1:0(2)

This class develops English language skills to help students obtain employment in Korea and around the world.

Topics covered include starting the job search, cover letters, resumes, and interviews. Additionally, students will

take several practice TOEIC tests since it is a requirement for many companies. For Intermediate-level and higher

students.

BUS918 Business English Writing - Blended 3:1:0(1)

This course is an introduction to English Business writing. This course assumes that students have acquired a

reasonable fluency in spoken English (minimum OPI Level 3) and have a good working knowledge of English

sentence structure. The main thrust of this course is to focus on the basic elements of paragraph and essay

writing. Then to focus on writing short business reports, proposals, and executive summaries.
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BUS919 Academic English Writing II 3:1:0(5)

This course uses the North American style of teaching to develop academic writing skills in English. It is student

centered in its approach in that students will write critiques on articles they read and lead class discussions on

them. Additionally, students write a 5-10 page term paper which is to be completed in 3 drafts. PLEASE NOTE:

THIS IS A RIGOROUS COURSE AND STUDENTS SHOULD BE PREPARE TO DO SEVERAL HOURS OF

HOMEWORK EACH WEEK. For Mid-Intermediate-level and higher students.

BUS920 Listening Skills I 3:1:0(1)

This course is aimed at mid-intermediate to high-intermediate students (OPI 3, 4, 5). In this course you will

improve your ability to listen to material found in many settings including academic settings. You will gain a

better understanding of the listening process and how to listen actively. You will also develop the necessary

skills needed to take effective notes in an academic lecture.

BUS921 Listening Skills Ⅱ 3:1:0(1)

This course is aimed at high-intermediate to advanced students (OPI 5, 6, AS). In this course you will improve

your ability to listen to material found in many settings including academic settings. You will gain a better

understanding of the listening process and how to listen actively. You will also develop the necessary skills

needed to take effective notes in an academic lecture.

BUS922 American Immersion I 3:1:0(1)

This course is designed to help students function better if they plan to go to America to further their studies.

American culture is the main focus of the course, both from a historical and contemporary perspective. This

course will use the textbook The American Ways and the television series Friends as the basis for instruction.

All four language skills will be developed: listening, speaking, reading and writing. It is designed for

high-intermediate level students and above

BUS923 American Immersion II 3:1:0(1)

This course is designed to help students function better if they plan to go to America to further their studies.

American culture is the main focus of the course, both from a historical and contemporary perspective. This

course will use the textbook The American Ways and the television series Friends as the basis for instruction.

All four language skills will be developed: listening, speaking, reading and writing. Please be advised that

American Immersion 1 is not a prerequisite for this course. The material covered in this course is different from

American Immersion 1. Both courses are designed for high-intermediate level students and above

BUS924 American Classic Films 3:1:0(1)

In this course students will improve their listening and speaking skills while seeking to understand the content and

cultural issues associated with three classic, Oscar winning American films. We will explore the historical and

social issues that provide the setting for the films. You will be responsible for learning and understanding the

content of the films in addition to the language skills practiced.

BUS925 English Debate and Critical Communication Skills 3:1:0(1)

The purpose of this course is to introduce students to the art of proper debate. The course will focus on the

purpose of debate, the rules of debate, and the development of a sound argument within a debate. Debating is an

art that requires the combination of a logical and sound argument with the ability to communicate that argument

in an oral format. Debating is the art of oral persuasion.

BUS930 Elementary Business Chinese Ⅰ 3:0:0(1)

This course is designed for beginners learning necessary Chinese expressions for daily commercial communication

and skills for polite social intercourse.

BUS931 Intermediate Business Chinese Ⅰ 3:0:0(1)

Ability to use appropriate to design to the teaching of business Chinese in three-in-one training pattern that

combines the language as a carrier with commercial activities and cross-cultural knowledge. This course is

prepared for beginners who acquire language skills for business information exchange.

BUS932 Intermediate Business Chinese Ⅱ 3:0:0(1)

Ability to use appropriate to design to the teaching of business Chinese in three-in-one training pattern that
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combines the language as a carrier with commercial activities and cross-cultural knowledge. This course is

prepared for beginners who acquire language skills for business information exchange.

BUS933 Advanced Business Chinese Ⅰ 3:0:0(1)

Ability to use appropriate to design to the teaching of advanced business Chinese in three-in-one training pattern

that combines the language as a carrier with commercial activities and cross-cultural knowledge. Designed for the

training of intermediate learners in language skills for business information exchange.

BUS934 Advanced Business Chinese Ⅱ        3:0:0(1)

Ability to use appropriate to design to the teaching of advanced business Chinese in three-in-one training pattern

that combines the language as a carrier with commercial activities and cross-cultural knowledge. Designed for the

training of intermediate learners in language skills for business information exchange.
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The Graduate School of Management
▷ Management Engineer ing

▷ MBA

➣ Techno-MBA ➣ IMBA ➣ Executive MBA
URL: http://www.kaistgsm.ac.kr

The Mission of KAIST Graduate School of Management (KGSM) is to develop global business leaders in management

theory and practice with profound knowledge of both management and technology, as well as leaders capable of applying

such knowledge to innovation and real-world problem-solving.

Our mission focuses on:

- Commitment to Excellence in Education and Research

- Integration of Management and Technology Education

- Dedication to Initiatives Benefiting Society

KGSM utilizes its stellar faculty, innovative degree and non-degree programs, proactive approach to globalization, and

significant network in the public and private sectors to realize our mission. The school is structured to provide students with

not only intellectual and practical management skills but also the conceptual and analytical tools necessary for facing the

wave of technological and cultural changes in the future. Thus, KGSM provides world-class management and policy

education with a solid foundation in technological knowledge.

KGSM opened its doors in March 1996 as a new concept school of KAIST. Although management education was not new at

that time to KAIST, given developing international trends and global competition, the school could foresee the need for

cross-disciplinary technical education that included management training. Accordingly, the Board of Trustees of KAIST

endorsed the creation of a separate management school that specifically emphasized the areas of technology, knowledge

development, IT and environmental management. The impetus for the Graduate School of Management, therefore, was the

need to train business leaders and policy specialists possessing global perspectives in areas of technology.

KGSM has been very successful and is rapidly becoming a world-class technology-based management school. KGSM was

listed as a top ten school by ASIAWEEK in "Asia's Best MBA Schools" in 2000.

Highlights and Recognition

- 1st full-time MBA program in Korea.

- Recognized as “exceptional” in Joongang Daily annual rankings and among the top 10 MBA programs in Asia by

Asiaweek.

- AACSB – International accredited.

- Comprehensive range of programs: Full-time MBA, Executive Education, Ph.D. programs.

- Strong links with major Korean and international companies and Korean governmental organizations.

- Partnerships with leading universities and business schools worldwide.

- A strong research oriented institution located in a dynamic capital city of North East Asia.

- Progressive, Innovative and Integrative.

KGSM offers a full spectrum of academic programs and is earning a reputation as a globally renowned management school

focusing on the integration of technology, management and policy. KGSM academic programs are diverse and are

administered by the Office of MBA Programs, the Department of Management Engineering and Executive Education.
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Department of Management

Engineering Phone : +82-2-958-3601~3

http://www.kaistgsm.ac.kr/

1. Overview

The Department of Management Engineering (ME) aims to develop diverse application research abilities based

on scientific methodology and theoretical expertise. The degrees offered are Bachelor of Science (BS), Master of

Science (MS), and Ph.D. The graduates of Department of ME work in business enterprises, universities, and

research institutes as policy-makers, managerial officers, top decision makers, and educators in the public and

private sectors. The Department of ME has an impressive record in placing its graduates in universities, research

institutes, government organizations, and top business firms.

2. Course Requirements

❐ Undergraduate Program

General Course Basic Course Major Course Elective
Course

Research Total
Mandatory Elective Subtotal Mandatory Elective Subtotal Mandatory Elective Subtotal

7
(9 AU)

21
28

(9 AU)
23 9 32 21 24 45 22 3 130

A. Graduation Credits

At least 130 credits and 9 AU in total

B. General Course Requirements: At least 28 credits

◦ Mandatory General Course: 7 credits and 8 AU (1 AU means 1 hour activity / work a week for a semester)

- Students who entered the KAIST in or before 2006

․ "English I," "English II," and "Writing" : 7 credits

․ 4 AU of "Community Service"(64 hours), 4AU of "Physical Education"(64 hours)

1AU of "Research Ethics and Safety Management II" : 9 AU

- Students who enter the KAIST in or after 2007

․ "English Communication I", "English CommunicationⅡ", "English Reading & Writing",

and "Writing" : 7 credits

․ 2 AU of "Community Service"(32 hours), 4AU of "Physical Education"(64 hours), 2AU of

"Humanity/Leadership", 1AU of "Research Ethics and Safety Management II" : 9 AU

※ AU is not counted for GPA but required for graduation.

◦ Elective General Courses in Humanities & Social Science: at least 21 credits (at least 7 courses)

- At least 21 credits including at least 1 course in each of 2 divisions among 5 (Science Technology;

Literature and Art; History and Philosophy; Social Science; Foreign Language and Linguistics) or at least 1

course in each of 2 divisions among 3 (Humanity, Society, Culture & Art)

※ To complete courses in the Foreign Language and Linguistics Department, students should take at least 1

course in a second foreign language.

C. Basic Course Requirements: at least 29 credits

◦ Mandatory Basic Courses: 23 credits (Take one from each of the following 9 categories)

① 1 course: Fundamental Physics I (3), General Physics I (3), or Advanced Physics I (3)
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② 1 course: Fundamental Physics II (3), General Physics II (3), or Advanced Physics II (3)

③ 1 course of General Physics Lab I (1)

④ 1 course of Basic Biology (3) or General Biology (3)

⑤ 1 course of Calculus I (3) or Honor Calculus I (3)

⑥ 1 course of Calculus II (3) or Honor Calculus II (3)

⑦ 1 course: Basic Chemistry (3), General Chemistry I (3) or Advanced Chemistry (3)

⑧ 1 course of General Chemistry Lab. I (1) or Advanced Chemistry Lab II (1)

⑨ 1 course of Basic Programming (3) or Advanced Programming (3)

◦ Elective Basic Courses: at least 6 credits

D. Major Course Requirements: at least 45 credits

◦ Mandatory Major Courses: at least 21 credits

Principle of Management, Statistics for Management I [ Substitution: MGT 212 statistics for

management II ], Theory of Microeconomics, Introduction to Information Systems,

Managing people and Organization, Principles of Accounting, Operations Research

[ Substitution: MGT506 Mathematical Programming ].

◦ Elective Major Courses: at least 24 credits.

※ Major courses of following department

･ Electical Engineering & Computer Science

･ Mathemetical Sciences, Industrial &Systems Engineering

･ Management Science

E. Elective Course Requirements: at least 25 credits

F. Research Course Requirements: at least 3 credits

◦ Please be sure to take 3 credit hours for graduation research.

G. English Language Requirements for Graduation

◦ One of the following requirements should be satisfied for graduation before entering school or while in

school:

- PBT TOEFL (ITP) score: at least 560

- CBT TOEFL score: at least 220

- IBT TOEFL score: at least 83

- IELTS score: at least 6.5

- TOEIC score: at least 720 (New TOEIC; after May 2006) or 760(before April 2006)

- TEPS score: at least 599 (New TOEIC; after March 1st. 2007) or 670(before Feb. 28. 2006)

H. Minor

◦ Minor: at least 18 credits

- Students should take both Introduction to Economics and Introduction to OR. These are taken from

among the elective courses in humanities and the general electives. In addition, six more courses (18

credits) are required from the mandatory and elective courses in Management Engineering to include

Principles of Business Administration.
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❐ Graduate Programs

1) Master's Program: at least 45 credits and 1AU

(at least 36 credits for coursework + at least 9 research credits).

General Courses
Major Courses

Research Total
Mandatory Elective

3
(1AU)

12 21 9 45

◦ General Courses: 3 credits & 1AU

CC020 Research Ethics and Safety Management I(1AU)

CC511 Probability and Statistics

[ substitution: MGT500 Probability and Statistics

MGT502 Statistical Decision Analysis and Forecasting ]

◦ Mandatory Major Courses: at least 12 credits

MGT502 Statistical Decision Analysis and Forecasting

[ substitution: MGT665 Econometrics and MGT602 Forecasting Theory and Its

Applications ]

MGT506 Mathematical Programming

[ substitution: MGT700 Probability Models with Applicating ]

MGT564 Microeconomic Analysis

[ substitution: MGT668 Microeconomic Theory ]

MGT611 Organizational Behavior Theory

◦ Elective Major Courses: at least 21 credits

① 3 Courses among

MGT560 Financial Accounting

[ substitution: MGT572 Financial Statement Analysis, MGT644 Advanced Accounting ]

MGT610 Research Methods in Behavioral Science MGT613 Strategic Management

MGT620 Marketing theory MGT660 Advanced Financial Management

MGT665 Econometrics MGT700 Probability Models with Applications

② 1 Course among

Basic Laws of Management Information Technology and Application

MGT542 Management Informations System MGT587 Introduction of Internet Technology

◦ English Proficiency Requirement

- Student are required to complete at least two BUS900 Courses.

- This requirement is waived for student who have obtained at least S Level of Oral Proficiency

Interview(OPI).

◦ Research: at least 9 credits

- Seminar: 1 credit (required)

- Personal Research : up-to 3 credit

("CC010 Leadership Lecture" is counted as seminar)

2) Doctoral Program: at least 84 credits and 1AU

(at least 54 credits for coursework + at least 30 research credits)

General Courses
Major Courses

Research Total
Mandatory Elective

3
(1AU)

12 39 30 84
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◦ General Courses: 3 credits & 1AU

Same as master's program requirement.(Not required, if you have already fulfilled this in the master's

program.)

◦ Mandatory Major Courses: at least 12 credits

- Same as master's program requirement

◦ Elective Major Courses: at least 39 credits

◦ English Proficiency Requirement: Same as master's program.

◦ Research: at least 30 credits

- Personal Research : no more than 7 credit

- Don't admit credits to take in Master's degree



| 652 |  2009~2010 General Bulletin

3. Curr iculum

❐ Undergraduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Mandatory
Major

Courses

MGT210 Principle of Management 3:0:3(3) *MSB400

MGT211 Statistics for Management Science I 3:1:3(3) *MGT212

MGT250 Theory of Microeconomics 3:0:3(3) *MSB406

MGT300 Operations Research 3:1:3(5) *MGT506

MGT320 Introduction to Information Systems 3:1:3(3)
*MSB237

*IE461

MGT340 Managing people and Organization 3:1:3(3) *MSB238

MGT342 Principles of Accounting 3:0:3(5) *MSB230

Elective
Major

Courses

MGT212 Statistics for Management Science II 2:3:3(6)

MGT301 Introduction to Probability Models 3:1:3(5)

MGT312 Econometrics 3:0:3(3)

MGT341 Financial Management 3:0:3(3) *MSB410

MGT346 Principles of Marketing 3:0:3(3) *BEP236

MGT350 Introduction to Operations Management 3:0:3(3)

MGT351 Theory of Macroeconomics 3:0:3(3) *MGT577

MGT411 Business Forecasting and Decision Making 3:1:3(3)

MGT420 Management Information Technology 3:1:3(4)

MGT430 Principles of Business Communications 3:1:3(2)

MGT432 Investments 3:0:3(3) *MSB411

MGT442 Strategic Management 3:1:3(3)

MGT444 Venture Management 3:0:3(3)

MGT451 Case Studies in Information Technology 3:0:3(3)

MGT452 Case Studies in Management and Innovation 3:0:3(3)

MGT497 Topic Course 3:0:3(3)

Research

MGT490 Thesis Study 0:6:3

MGT495 Individual Study 0:6:1

MGT496 Seminar 1:0:1

※The "*" mark represents a substitutive subject.
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❐ Graduate Course

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

General Courses
CC020

Research Ethics and Safety Management
I

1AU Spring, Fall

CC511 Probability and Statistics 2:3:3(6) Spring, Fall

Mandatory
Major

Courses

MGT500 Probability and Statistics 2:3:3(6) Spring *

MGT502
Statistical Decision Analysis and
Forecasting

3:1:3(6) Spring, Fall *

MGT506 Mathematical Programming 3:1:3(5) Fall *

MGT564 Microeconomic Analysis 3:0:3(3) Spring *

MGT611 Organization Behavior Theory 3:0:3(5) Spring

Elective
Major

Courses
(Areas of

Management)

MGT560 Financial Accounting 3:0:3(6) Spring *

MGT610 Research Methods in Behavioral Science 3:1:3(4) Spring

MGT613 Strategic Management 3:0:3(3) Fall

MGT620 Marketing Theory 3:0:3(3) Spring

MGT660 Advanced Financial Management 3:0:3(5) Spring

MGT665 Econometrics 3:1:3(3) Spring

MGT700 Probability Models with Applications 3:1:3(6) Spring

Elective
Major

Courses
(Areas of

Technology)

MGT505 Information Technology and Application 3:1:3(5) Spring

MGT542 Management Information systems 3:1:3(4) Fall *

MGT587 Introduction of Internet Technology 3:1:3(5) Fall *

Elective
Major

Courses

MGT520 Marketing 3:0:3(3) Spring

MGT521 Marketing Research 3:1:3(3) Fall *

MGT530
Operations Strategy and
Supply Chain Management

3:1:3(5) Fall *

MGT532 Strategic Management of Technology 3:0:3(4) Spring *

MGT533 R & D Management 3:1:3(6) Spring *

MGT534
Entrepreneurship and New Venture
Creation

3:1:3(3) Fall *

MGT537 Environmental and Resource Economics 3:0:3(5) Spring *

MGT538 China's Economic Development 3:0:3(5) Spring, Fall *

MGT541 Electronic Commerce and eBusiness 3:1:3(5) Spring

MGT543
Information Systems Analysis and
Design

3:1:3(4) Spring

MGT544 Database Management 3:1:3(3) Fall *

MGT547 Strategy Use of Information Technology 3:1:3(5) Spring

MGT548 Enterprise Data Management 3:0:3(5) Fall *

MGT550 eBusiness Technology 3:1:3(5) Fall

※ "*" courses are mutually recognized between the bachelor's and master's programs.
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Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Elective
Major

Courses

MGT552 Information Ethics and Security 3:0:3(4) Spring

MGT561 Corporate Financial Policy 3:0:3(5) Fall *

MGT565 Economic Development of Korea 3:0:3(4) Fall *

MGT566 Money and Banking 3:0:3(5) Fall *

MGT572 Financial Statement Analysis 3:1:3(5) Fall

MGT577 Macroeconomic Analysis 3:0:3(5) Spring *

MGT601 Decision Analysis Theory and Application 3:1:3(6) Fall

MGT602 Forecasting Theory and Its Applications 3:1:3(5) Fall

MGT603 Computer Simulation 3:1:3(5) Spring

MGT612 Organization Theory & Design 3:1:3(5) Fall

MGT614 High Tech Management 3:0:3(3) Spring

MGT621 Quantitative Models for Marketing Decisions 3:1:3(3) Fall

MGT622 Marketing Strategy 2:0:2(3) Summer

MGT623 Promotion Management 3:0:3(3) Spring

MGT624 Consumer Behavior 3:0:3(3) Spring

MGT625 International Marketing 3:0:3(3) Spring

MGT632 Service Management 3:0:3(5) Spring

MGT635 Economic Assessment of Technology 3:0:3(4) Fall

MGT639
Theories and Strategies for
Technological Innovation

3:0:3(3) Spring

MGT640 Enterprise Integrated Information System 3:1:3(3) Spring

MGT641 CRM and Service Management 3:1:3(4) Spring

MGT642 Financial Information System 3:1:3(6) Fall

MGT643 Accounting Information System 3:1:3(3) Spring

MGT644 Advanced Accounting 3:0:3(5) Fall

MGT646 Information System Audit and Security 3:1:3(6) Fall

MGT647 Management of Information Systems 3:1:3(4) Fall

MGT650 Data Mining 3:1:3(4) Spring

MGT661 Mergers and Acquisitions 2:0:2(3) Fall

MGT662 Numerical Methods in Finance 3:1:3(5) Fall

MGT663 Securities Markets 2:0:2(4) Fall

MGT664 Strategic Fixed - income Securities 3:0:3(5) Spring

MGT665 Econometrics 3:1:3(6) Spring

※ "*" courses are mutually recognized between the bachelor's and master's programs.
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Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Elective
Major

Courses

MGT666 Game Theory and Applications 3:1:3(4) Fall

MGT668 Microeconomic Theory 3:0:3(3) Spring

MGT670 Industrial Organization 3:0:3(3) Fall

MGT678 Management Accounting 3:0:3(4) Fall

MGT701 Multivariate Statistical Analysis 3:1:3(4) Fall

MGT705 Special Topics in Management Engineering I 1:1:1(2) Spring, Fall

MGT706 Special Topics in Management Engineering II 2:1:2(3) Spring, Fall

MGT707 Special Topics in Management Engineering III 3:1:3(4) Spring, Fall

MGT710 Organization Change & Innovation 3:1:3(3) Spring

MGT711 Advanced Seminar in Strategy 3:0:3(3) Fall

MGT720 Marketing Data Analysis 3:1:3(3) Spring

MGT722 Empirical Methods in Financial Accounting 3:0:3(9) Fall

MGT724 Seminar in Financial Accounting 3:0:3(9) Spring

MGT730 Operations Strategy 3:0:3(3) Fall

MGT731 Supply Chain Management 3:0:3(4) Spring

MGT732 Production Systems Analysis 3:0:3(4) Spring

MGT740 Intelligent Information System 3:1:3(5) Fall

MGT742 Application of Decision Support Systems 3:0:3(5) Fall

MGT760 Capital Markets : Structure and Performance 3:0:3(5) Spring

MGT761 Financial Econometrics 4:1:4(5) Spring

MGT800 Multiple Criteria Decision Analysis 3:1:3(5) Fall

MGT810 Doctoral Dissertations Seminar Management 3:0:3(3) Fall

MGT820 Advanced Issues in Marketing 3:0:3(3) Winter

MGT843
Distributed Information System in Internet
Environment

3:1:3(5) Fall

MGT860 Foundations of Financial Models 3:0:3(5) Fall

MGT861 Advanced Special Topics in Finance 3:0:3(5) Spring

MGT862 Applied Econometrics 3:0:3(3) Spring

MGT863 Advanced Topics in Game Theory 3:0:3(5) Fall

Research

MGT960 Thesis for Graduate Students

MGT965 Independent Study for Graduate Students

MGT966 Seminar for Graduate Students 1:0:1

MGT980 Thesis for Doctoral Students

MGT985 Individual Study 1:0:1

MGT986 Seminar for Doctoral Students 1:0:1

※ "*" courses are mutually recognized between the bachelor's and master's programs.
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Techno-MBA
http://www.kaistgsm.ac.kr/p_programs/

programs.asp?left_01=02

Phone : +82-2- 958-3642, 3975, 3668

1. Overview

Initiated in March 1995, the Techno-MBA Program was the first of its kind in Korea. The Techno-MBA

Program has been maintaining its prominence and has stayed at the forefront of the field through widely cited

research and innovative teaching methodologies. The program educates managers in both managerial principles and

technological issues so that they can better deal with the future management environment. The program offers

rigorous academic and applied courses along with extensive international exposure. Through cooperative

arrangements with leading overseas management schools, the Techno-MBA Program is committed to educating

future business leaders to successfully compete in the global market.

Techno-MBA students can choose two concentrations that provides opportunities for structured, in-depth training

in specialized fields of their choice. The concentrations include:

- Technology and Operations Management

- Marketing

- Venture Management

- MIS

- Accounting, Finance & Business Analysis

- Strategy & Organization

- Management and Society

- Business & Law

- China Business

2. Course Requirements

Students in the Techno-MBA Program are required to complete a total of 54 credits or more. Students have

the option to choose either the thesis requirement or the non-theses requirement.

❐ MBA Program (Thesis Requirement)

General Courses Mandatory Elective Research Total

3 15 30 6 54

◦ General Courses: CC511 Probability and Statistics, CC020 Ethics and Safety I (1AU)

- CC511 Probability and Statistics

[substitution: MGT503 Management Statistical Analysis, IMB504 Managerial Statistics and Decision-making]

- CC020 Ethics and Safety I (1AU)
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◦ Mandatory Major Courses: 15 credits (Choose 5 out of 8 courses below)

Mandatory Major Courses Substitutive subject

MGT510 Leadership and Organization Management(3)
IMB510 Leadership, Human Behavior and

Organizations(3)

MGT511 Strategic Management(3) IMB511 Global Strategic Management(3)

MGT514 Principles of Managerial Economics(3) IMB564 Business Economics Analysis(3)

MGT564 Microeconomic Analysis(3)

MGT520 Marketing(3) IMB520 Marketing Management(3)

MGT624 Consumer Behavior(3)

MGT530 Operations Strategy and Supply Chain
Management(3) IMB531 New Product Innovation and SCM(3)

MGT542 Management Information Systems (3)

MGT560 Financial Accounting(3) IMB560 Financial accounting and analysis(3)

MGT572 Financial Statement Analysis(3)

MGT561 Corporate Financial Policy(3) IMB561 Financial Strategy and Valuation (3)

◦ Alternative Courses with the IMBA program

Classfication Subject No Techno-MBA subject Substitutive subject

Mandatory
Major Courses

MGT511 Strategic Management(3) IMB511 Global Strategic Management(3)
*

MGT561 Corporate Financial Policy(3) IMB561 Financial Strategy and Valuation(3)
*

MGT514 Principles of Managerial
Economics(3) IMB564 Business Economics Analysis(3)*

MGT510 Leadership and Organization
Management(3)

IMB510 Leadership, Human Behavior and
Organizations(3)*

MGT520 Marketing(3) IMB520 Marketing Management(3)*

MGT530 Operations Strategy and
Supply Chain Management(3) IMB531 New Product Innovation and SCM(3)

*

MGT560 Financial Accounting(3) IMB560 Financial Accounting and Analysis(3)
*

* Approval from professor and IMBA chair required

◦ Electives: at least 30 credits.

※Students can choose up to two concentrations included below.

    ※ If students take course which is double included both in Mandatory Major Course requirements and a
Concentration or both in two Concentrations, the course will be included in only one category.

<Concentration (9 credits or more)>

- Technology and Operations Management: 9 credits or more

MGT504 Quantitative Analysis for Management

MGT532 Strategic Management of Technology

MGT533 R&D Management

MGT535 New Technologies and High-Tech Industries

MGT632 Service Management
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- Marketing : 9 credits or more

MGT521 Marketing Research

MGT526 Brand Management

MGT620 Marketing Theory

MGT621 Quantitative Models for Marketing Decisions

MGT623 Promotion Management

MGT624 Consumer Behavior

MGT626 Marketing Channels Management

MGT820 Advanced Issues in Marketing

- Venture Management : 9 credits or more

MGT532 Strategic Management of Technology

MGT534 Entrepreneurship and New Venture Creation

MGT535 New Technologies and High-Tech Industries

MGT614 High Tech Management

[substitution: MGT522 High-Tech Strategy]

MGT633 Venture Capital

- Accounting, Finance & Business Analysis : 9 credits or more

MGT563 Investment Analysis

MGT569 Futures and Options

MGT572 Financial Statement Analysis

MGT642 Financial information Systems

MGT643 Accounting Information Systems

MGT644 Advanced Accounting

MGT661 Mergers and Acquisitions

MGT678 Management Accounting

- MIS : 9 credits or more

MGT541 Electronic Commerce and eBusiness

MGT548 Enterprise Data Infra Management

MGT552 Information Ethics and Security

MGT555 Business Model & Process Innovation

MGT642 Financial information Systems

MGT643 Accounting Information Systems

MGT650 Data Mining

- Strategy & Organization : 9 credits or more

MGT516 International Business

MGT604 Human Resource Management Systems and Strategy

MGT612 Organization Theory & Design

MGT614 High Tech Management

[substitution: MGT522 High-Tech Strategy]

MGT710 Organization Change & Innovation

- Management and Society : 9 credits or more

MGT536 Environmental Management

MGT537 Public Policy Analysis

MGT539 Social Entrepreneurship and Nonprofit Management

MGT540 Business in Society

MGT667 Finance and Society

- Business & Law : 9 credits or more

① 3 or more courses from the 6 courses in group 1 and group 2.
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② Maximum 1 course can be taken from group 2; Certificates for each course will be given from

Northwestern Law School.

Course Group 1

1. [MGT606] Law on International Business (3)

2. [MGT607] Basic Laws of Management(3)

3. [MGT608] Legal Aspects of Business Association(3)

4. [MGT653] Law and Economics(3)

Course Group 2

1. [MGT655] Commercial Law(3)

2. [MGT657] International Tax(3)

- China Business: 9 credits or more

Students are required to take 2 courses among Business Chinese courses

But, students who obtained 6-level of HSK are not required

Related subjects Remarks

MGT538
MGT595
MGT597
MGT599

China’s Economic Development(3)
Analysis of Chinese Political Economy(3)
Laws on Investment in China(3)
Negotiation in China(3)

MGT594
MGT596
MGT598

International Studies(3)
Business Practices in China(3)
The analysis of Chinese industry(3)

Techno-MBA
courses

IMB529 China Marketing(1.5)* IMB591 Global Leadership Development(3)* IMBA
courses

* Several IMBA courses related to China are included considering the distinctiveness of

the Concentration.

     <Customized Concentration Design>

Students create or design concentration curriculum under supervision of their advising professors. The

curriculum should be approved by department chair and students should complete at least 9 credits of the

designated courses in their submitting concentration curriculum.

◦ English Proficiency Requirement

- Students are required to complete two BUS900-level English courses. This requirement is waived for

students who have obtained S (Superior) Level of Oral Proficiency Interview (OPI) and students who have

completed 9 or more credits (which are taken at a foreign university with the permission from KGSM) as

exchange students or as Dual Degree Program participants

- Students are required to complete regular courses taught in English for 12 credits.(excluding BUS900-level

courses) It is also possible to earn credits at a foreign university with the permission from KGSM.

◦ Research : Thesis for Graduate Students at least 6 credits

◦ Notes

- The revised graduation requirement applies for students entering in or after 2010.

- The revised graduation requirement can be applied to students who entered in or before 2009 with the

approval of the department chair.
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◦ Interim measures

- If a student completes MGT789 Special Topics in Technology Management II (Energy and Environmental

Technology) during fall semester, 2009, the course will be admitted as MGT509 Energy and Environmental

Technology.

- If a student entering in or before 2008 academic year completes "MGT504 Quantitative Analysis for

Management" and the course is not admitted as Major Mandatory course, the course will be admitted as

"Technology and Operations Management" concentration course.

- If students completed "MGT531 Global Supply Chain Management" or "MGT632 Service Management" in

Spring 2009, each course will be admitted as a substitute course of "MGT530 Operations Strategy and

Supply Chain Management".

- Limited to students entering in 2007 academic year,

In the case that they completed courses related to "China Business Concentration" which was newly

added into concentrations in 2007, the courses will be admitted as "China Business Concentration"

courses even though they follow 2007 graduation requirements.

- When a student already completed "MGT776 Special Topics in Management II(subtitle: Business Practices

in China)", "MGT778 Special Topics in Technology Management(subtitle: Analysis of Chinese Political

Economy and Market Research)", "IMB529 China Marketing", the courses are admitted as "China Business

Concentration" courses.

- When a student already completed "MGT513 High-Tech Strategy", the course is admitted as "Venture

Management Concentration" course or "Strategy & Organization Concentration" course.

- When a student already completed "MGT778 Special topics in Technology Management(subtitle: Brand

Management)", "MGT623 Promotion Management", the courses are admitted as "Marketing Concentration"

courses.

- When a student already completed "MGT641 CRM and Service Management", the course is admitted as

"Marketing Concentration" course.

- When a student already completed "MGT537 Environmental and Resource Economics" or "MGT637 Energy

and Environmental Policy", each course is admitted as "MGT537 Public Policy Analysis".

❐ MBA Program [Non-Thesis Requirement]

General Courses Mandatory Elective Research Total

3 15 33 3 54

◦ General Courses: CC511 Probability and Statistics, CC020 Ethics and Safety I (1AU)

- CC511 Probability and Statistics

[substitution: MGT503 Management Statistical Analysis, IMB504 Managerial Statistics and Decision-making]

- CC020 Ethics and Safety I (1AU)

◦ Mandatory Major Courses: 15 credits (Choose 5 out of 8 courses below)
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Mandatory Major Courses Substitutive subject

MGT510 Leadership and Organization Management(3)
IMB510 Leadership, Human Behavior and

Organizations(3)

MGT511 Strategic Management(3) IMB511 Global Strategic Management(3)

MGT514 Principles of Managerial Economics(3) IMB564 Business Economics Analysis(3)

MGT564 Microeconomic Analysis(3)

MGT520 Marketing(3) IMB520 Marketing Management(3)

MGT624 Consumer Behavior(3)

MGT530 Operations Strategy and Supply Chain
Management(3) IMB531 New Product Innovation and SCM(3)

MGT542 Management Information Systems (3)

MGT560 Financial Accounting(3) IMB560 Financial accounting and analysis(3)

MGT572 Financial Statement Analysis(3)

MGT561 Corporate Financial Policy(3) IMB561 Financial Strategy and Valuation (3)

◦ Alternative Courses with the IMBA program

Classfication Subject No Techno-MBA subject Substitutive subject

Mandatory

Major Courses

MGT511 Strategic Management(3) IMB511 Global Strategic Management(3)*

MGT561 Corporate Financial Policy(3) IMB561 Financial Strategy and Valuation(3)
*

MGT514 Principles of Managerial

Economics(3) IMB564 Business Economics Analysis(3)*

MGT510 Leadership and Organization

Management(3)
IMB510 Leadership, Human Behavior and

Organizations(3)*

MGT520 Marketing(3) IMB520 Marketing Management(3)*

MGT530 Operations Strategy and

Supply Chain Management(3) IMB531 New Product Innovation and SCM(3)
*

MGT560 Financial Accounting(3) IMB560 Financial Accounting and Analysis(3)*

* Approval from professor and IMBA chair required

◦ Electives: at least 33 credits.

※Students can choose up to two concentrations included below.

     ※If students take course which is double included both in Mandatory Major Course requirements and a
Concentration or both in two Concentrations, the course will be included in only one category.

<Concentration (9 credits or more)>

- Technology and Operations Management: 9 credits or more

MGT504 Quantitative Analysis for Management

MGT532 Strategic Management of Technology

MGT533 R&D Management

MGT535 New Technologies and High-Tech Industries

MGT632 Service Management

- Marketing : 9 credits or more

MGT521 Marketing Research

MGT526 Brand Management

MGT620 Marketing Theory
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MGT621 Quantitative Models for Marketing Decisions

MGT623 Promotion Management

MGT624 Consumer Behavior

MGT626 Marketing Channels Management

MGT820 Advanced Issues in Marketing

- Venture Management : 9 credits or more

MGT532 Strategic Management of Technology

MGT534 Entrepreneurship and New Venture Creation

MGT535 New Technologies and High-Tech Industries

MGT614 High Tech Management

[substitution: MGT522 High-Tech Strategy]

MGT633 Venture Capital

- Accounting, Finance & Business Analysis : 9 credits or more

MGT563 Investment Analysis

MGT569 Futures and Options

MGT572 Financial Statement Analysis

MGT642 Financial information Systems

MGT643 Accounting Information Systems

MGT644 Advanced Accounting

MGT661 Mergers and Acquisitions

MGT678 Management Accounting

- MIS : 9 credits or more

MGT541 Electronic Commerce and eBusiness

MGT548 Enterprise Data Infra Management

MGT552 Information Ethics and Security

MGT555 Business Model & Process Innovation

MGT642 Financial information Systems

MGT643 Accounting Information Systems

MGT650 Data Mining

- Strategy & Organization : 9 credits or more

MGT516 International Business

MGT604 Human Resource Management Systems and Strategy

MGT612 Organization Theory & Design

MGT614 High Tech Management

[substitution: MGT522 High-Tech Strategy]

MGT710 Organization Change & Innovation

- Management and Society : 9 credits or more

MGT536 Environmental Management

MGT537 Public Policy Analysis

MGT539 Social Entrepreneurship and Nonprofit Management

MGT540 Business in Society

MGT667 Finance and Society

- Business & Law : 9 credits or more

① 3 or more courses from the 6 courses in group 1 and group 2.

② Maximum 1 course can be taken from group 2; Certificates for each course will be given from

Northwestern Law School.
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Course Group 1

1. [MGT606] Law on International Business (3)

2. [MGT607] Basic Laws of Management(3)

3. [MGT608] Legal Aspects of Business Association(3)

4. [MGT653] Law and Economics(3)

Course Group 2

1. [MGT655] Commercial Law(3)

2. [MGT657] International Tax(3)

- China Business: 9 credits or more

Students are required to take 2 courses among Business Chinese courses

But, students who obtained 6-level of HSK are not required

Related subjects Remarks

MGT538

MGT595

MGT597

MGT599

China’s Economic Development(3)

Analysis of Chinese Political Economy(3)

Laws on Investment in China(3)

Negotiation in China(3)

MGT594

MGT596

MGT598

International Studies(3)

Business Practices in China(3)

The analysis of Chinese industry(3)

Techno-MBA

courses

IMB529 China Marketing(1.5)* IMB591 Global Leadership Development(3)* IMBA

courses

* Several IMBA courses related to China are included considering the distinctiveness of the

Concentration.

     <Customized Concentration Design>

Students create or design concentration curriculum under supervision of their advising professors. The

curriculum should be approved by department chair and students should complete at least 9 credits of

the designated courses in their submitting concentration curriculum.

◦ English Proficiency Requirement

- Students are required to complete two BUS900-level courses. This requirement is waived for students who

have obtained S (Superior) Level of Oral Proficiency Interview (OPI) and students who have completed 9

or more credits (which are taken at a foreign university with the permission from KGSM) as exchange

students or as Dual Degree Program participants

- Students are required to complete regular courses taught in English for 12 credits.(excluding 900-level

courses) It is also possible to take credits at a foreign university with the permission from KGSM.

◦ Research: 3 credits or more

① Students are required to earn at least 3credits from MGT965Independent study (1), MGT966Seminar (1),

MGT998 Internship (1), MGT999 Internship (International) (1). OR

② Students are required to complete MGT997 Project Study (Management Consulting Project) and MGT617

Management Consulting simultaneously.

③ Foreign students can complete research requirement by taking MGT900 Korean Business and Culture(3

credits) as a substitute of other research courses.
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◦ Notes

- The revised graduation requirement applies for students entering in or after 2010.

- The revised graduation requirement can be applied to students who entered in or before 2009 with the

approval of the department chair.

◦ Interim measures

- If a student completes MGT789 Special Topics in Technology Management II (Energy and Environmental

Technology) during fall semester, 2009, the course will be admitted as MGT509 Energy and Environmental

Technology.

- If a student entering in or before 2008 academic year completes "MGT504 Quantitative Analysis for

Management" and the course is not admitted as Major Mandatory course, the course will be admitted as

"Technology and Operations Management" concentration course.

- If students completed "MGT531 Global Supply Chain Management" or "MGT632 Service Management" in

Spring 2009, each course will be admitted as a substitute course of "MGT530 Operations Strategy and

Supply Chain Management".

- (1) Limited to students entering in 2007 academic year,

In the case that they completed courses related to "China Business Concentration" which was newly

added into concentrations in 2007, the courses will be admitted as "China Business Concentration"

courses even though they follow 2007 graduation requirements.

(2) Foreign students entering in 2007 academic year can complete research requirements by taking

"MGT900 Korean Business and Culture (3 credits)" even though they follow 2007 graduation

requirements.

- When a student already completed "MGT776 Special Topics in Management II(subtitle: Business Practices

in China)", "MGT778 Special Topics in Technology Management(subtitle: Analysis of Chinese Political

Economy and Market Research)", "IMB529 China Marketing", the courses are admitted as "China Business

Concentration" courses.

- When a student already completed "MGT513 High-Tech Strategy", the course is admitted as "Venture

Management Concentration" course or "Strategy & Organization Concentration" course.

- When a student already completed "MGT778 Special topics in Technology Management(subtitle: Brand

Management)", "MGT623 Promotion Management", the courses are admitted as "Marketing Concentration"

courses.

- When a student already completed "MGT641 CRM and Service Management", the course is admitted as

"Marketing Concentration" course.

- When a student already completed "MGT537 Environmental and Resource Economics" or "MGT637 Energy

and Environmental Policy", each course is admitted as "MGT537 Public Policy Analysis".
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3. Curr iculum

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

General Courses
CC511 Probability and Statistics 2:3:3(6) Spring, Fall

*MGT503
IMB504

CC020 Ethics and Safety I 1AU Spring, Fall

Mandatory
Major

Courses

MGT510
Leadership and Organization

Management
3:1:3(4) Spring *IMB510

MGT511 Strategic Management 3:1:3(5) Spring, Fall *IMB511

MGT514 Principles of Managerial Economics 3:0:3(3) Fall
*MGT564
*IMB564

MGT520 Marketing 3:0:3(3) Spring
*IMB520
*MGT624

MGT530
Operations Strategy and Supply Chain

Management
3:0:3(3) Fall *IMB531

MGT542 Management Information System 3:1:3(6) Spring

MGT560 Financial Accounting 3:0:3(6) Spring
*IMB560
*MGT572

MGT561 Corporate Financial Policy 3:0:3(5) Spring *IMB561

Electives

MGT503 Management Statistical Analysis 2:3:3(6) Spring

MGT504 Quantitative Analysis for Management 3:0:3(4) Fall

MGT507 Energy Economics and the Environment 3:0:3(3) Fall

MGT508 Energy Policy and Environment 3:0:3(3) Spring

MGT509 Energy and Environmental Technology 3:0:3(3) Fall

MGT512 Research Methods 1:0:1(3) Fall

MGT515 Economics of Strategy 3:0:3(4) Spring

MGT516 International Business 3:0:3(3) Fall

MGT517 Negotiation and Conflict Resolution 3:1:3(4) Spring

MGT518 Global Competition Strategy 3:0:3(3) Spring

MGT519
New Governance and Public

Management
3:0:3(5) Fall

MGT521 Marketing Research 3:1:3(3) Fall Marketing

MGT522 High-Tech Strategy 3:0:3(5) Spring Venture Mgt

MGT524 Design Management 3:1:3(3) Fall

MGT526 Brand Management 3:0:3(5) Spring Marketing

MGT531 Global Supply Chain Management 3:0:3(3) Spring
Technology&

Operations Mgt

MGT532 Strategic Management of Technology 3:0:3(4) Fall
Technology&

Operations Mgt
Venture Mgt

MGT533 R&D Management 3:1:3(3) Spring
Technology&

Operations Mgt

MGT534
Entrepreneurship and New Venture

Creation
3:1:3(3) Fall Venture Mgt

MGT535
New Technologies and High-Tech

Industries
3:1:3(3) Spring

Technology&
Operations Mgt

Venture Mgt

MGT536 Environmental Management 3:0:3(3) Fall

MGT537 Public Policy Analysis 3:0:3(4) Spring Mgt& Society

MGT538 China's Economic Development 3:0:3(4) Spring

MGT539
Social Entrepreneurship and
Nonprofit Management

3:0:3(5) Spring Mgt& Society

MGT540 Business in Society 3:0:3(3) Fall biennial

MGT541 Electronic Commerce and eBusiness 3:1:3(5) Spring MIS

MGT543
Information Systems Analysis and

Design
3:1:3(6) Spring

* mark represents a substitutive subject.
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Classification
Subject

No.
Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

Electives

MGT544 Database Management 3:1:3(3) Spring, Fall

MGT547 Strategy Use of Information
Technology 3:1:3(5) Spring

MGT548 Enterprise Data Infra Management 3:0:3(5) Falll MIS

MGT550 eBusiness Technology 3:1:3(5) Spring

MGT552 Information Ethics and Security 3:0:3(4) Spring MIS

MGT553 Digital Marketing 3:1:3(4) Fall

MGT554 Digital Economics 3:1:3(3) Fall

MGT555 Business Model & Process Innovation 3:0:3(5) Fall

MGT562 Case Studies in Finance 3:0:3(5) Spring

MGT563 Investment Analysis 3:1:3(5) Spring
Accounting,

Finance Analysis

MGT564 Microeconomic Analysis 3:0:3(3) Spring

MGT565 Economic Development of Korea 3:0:3(4) Spring

MGT569 Futures and Options 3:0:3(5) Fall
Accounting,

Finance Analysis

MGT572 Financial Statement Analysis 3:1:3(5) Fall
Accounting,

Finance Analysis

MGT574 Multinational Corporate Finance 2:0:2(3) Fall

MGT575 Global Financial Markets 2:0:2(3) Spring

MGT577 Macroeconomic Analysis 3:0:3(5) Spring

MGT580
Applications of Telecommunications

Systems
3:1:3(6) Spring

MGT581
Introduction to Computing

Technology
2:3:3(4) Spring

MGT582 Economics of Telecommunications 3:0:3(6) Fall

MGT586 Telecommunication Market Analysis 3:1:3(5) Fall

MGT587 Introduction of Internet Technology 3:1:3(5) Fall

MGT590 Cross Cultural Management 3:1:3(4) Spring, Falll

MGT591 Global Immersion Practice 3:3:3(5) Summer

MGT592 Global Immersion Practice
for Telecommunications

3:3:3(5) Summer

MGT594 International Studies 0:9:3(3) Winter

MGT595
Analysis of Chinese Political

Economy
3:0:3(5) Spring/Fall

MGT596 Business Practices in China 2:0:2(3) Fall

MGT597 Laws on Investment in China 3:0:3(5) Spring

MGT598 The Analysis of Chinese Industry 3:0:3(4) Spring

MGT599 Negotiation in China 3:0:3(4) Fall

MGT604 Human Resource Management
Systems and Strategy

3:0:3(3) Fall

MGT605 Business Communication 1:1:1(2) Winter

* mark represents a substitutive subject.
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Classification
Subject

No.
Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

Electives

MGT606 Law on International Business 3:0:3(3) Summer

MGT607 Basic Laws of Management 3:0:3(3) Spring

MGT608 Legal Aspects of Business Association 3:0:3(3) Fall

MGT612 Organization Theory & Design 3:1:3(5) Fall

MGT614 High Tech Management 3:0:3(3) Fall
*MGT522

Venture Mgt

MGT615 Management Decision Laboratory 1:6:3(4) Fall

MGT617 Management Consulting 2:3:3(3) Fall

MGT623 Promotion Management 3:0:3(3) Fall Marketing

MGT624 Consumer Behavior 3:0:3(3) Fall Marketing

MGT626 Marketing Channels Management 3:0:3(3) Spring

MGT632 Service Management 3:0:3(5) Spring
Technology&

Operations Mgt

MGT633 Venture Capital 3:1:3(3) Spring Venture Mgt

MGT635 Economic Assessment of Technology 3:0:3(4) Fall

MGT640 Enterprise Integrated Information System 3:1:3(3) Spring

MGT642 Financial information Systems 3:1:3(6) Fall
Accounting,

Finance Analysis
MIS

MGT643 Accounting Information Systems 3:1:3(3) Spring
Accounting,

Finance Analysis
MIS

MGT647 Management of Information Systems 3:1:3(4) Fall

MGT650 Data Mining 3:1:3(4) Spring MIS

MGT651 Practice in MIS 3:1:3(5) Fall

MGT652 Consulting Methodology 3:1:3(5) Spring, Fall

MGT653 Law and Economics 3:0:3(4) Fall

MGT654 Introduction to Law 1:0:1(1) Spring

MGT655 Commercial Law 3:0:3(3) Spring

MGT656 Intellectual Property 3:0:3(3) Fall

MGT657 International Tax 3:0:3(3) Fall

MGT661 Mergers and Acquisitions 3:0:3(3) Fall
Accounting,

Finance Analysis
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Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Electives

MGT663 Securities Markets 2:0:2(4) Fall

MGT667 Finance and Society 3:0:3(5) Spring

MGT672 Financial Risk Management 3:1:3(5) Spring

MGT678 Management Accounting 3:0:3(4) Fall
Accounting,

Finance
Analysis

MGT680 Telecommunications Business Strategy 3:1:3(5) Spring

MGT710 Organization Change & Innovation 3:1:3(3) Spring

MGT731 Supply Chain Management 3:0:3(4) Spring

MGT742
Application of Decision Support
Systems

3:0:3(5) Fall

MGT775 Special Topics in Management I 1:0:1(1) Spring, Fall

MGT776 Special Topics in Management II 2:0:2(2) Spring, Fall

MGT777 Special Topics in Management III 3:0:3(3) Spring, Fall

MGT788
Special Topics in Technology
Management I

1.5:0:1.5(2) Winter

MGT789
Special Topics in Technology
Management II

3:0:3(3) Fall

Research

MGT900 Korean Business and Culture 3:2:3(1) Spring, Fall

MGT960 Thesis for Graduate Students

MGT965
Independent Study for Graduate
Students

MGT966 Seminar for Graduate Students 1:0:1 Spring

MGT997
Project Study (Management Consulting
Project)

0:9:3 Spring/Fall

MGT998 Internship Program 0:6:1(1) Summer, Winter

MGT999 International Internship 0:6:1(1) Summer, Winter

* mark represents a substitutive subject.
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IMBA
Phone : +82-2- 958-3642, 3975, 3668

http://www.kaistgsm.ac.kr/p_programs/

programs.asp?left_01=03

1. Overview

The primary goal of IMBA program is to educate competent managers recommended by their companies so as

for them to become global leaders in the near future. The program combines theories and empirical studies that

enable the students to acquire capability built upon innovation, ingenuity, inspirational leadership, integrity, and

international perspectives.

2. Course Requirements

To get an MBA, an IMBA student is required to complete at least 54 units by taking academic courses.

❐ IMBA Program

General Courses Mandatory Elective Research Total

3 30 18 3 54

◦ General Courses: CC511 Probability and Statistics, CC020 Ethics and Safety I (1AU)

- CC511 Probability and Statistics

[substitution: IMB504 Managerial Statistics and Decision-making, MGT503 Management Statistical Analysis]

- CC020 Ethics and Safety I (1AU)

◦ Mandatory Major Courses: at least 30 credits

IMB510
Leadership, Human Behavior and
Organizations

Spring IMB511 Global Strategic Management Summer

IMB520 Marketing Management Spring IMB531 New Product Innovation & SCM Fall

IMB540 Business and Society Fall IMB560 Financial Accounting and Analysis Summer

IMB561 Financial Strategy and Valuation Summer IMB564 Business & Economics Analysis Spring

IMB590 Global Business Network Summer IMB591 Global Leadership Development Summer

◦ Electives : 18 credits

<Concentration: 9 credits or more>

        Students create or design concentration curriculum under supervision of their advising professors. The

curriculum should be approved by department chair and students should complete at least 9 credits of the

designated courses in their submitting concentration curriculum. Certificate will be given upon successful

completion.

◦ English Proficiency Requirement

- Students are required to complete two BUS 900-level English courses. This requirement is waived for

students who have obtained S (Superior) Level of Oral Proficiency Interview (OPI) and students who have

completed 9 or more credits (which are taken at a foreign university with the permission from KGSM) as

exchange students or as Dual Degree Program participants.

◦ Research : 3 credits

- IMB997 Capstone Project Study Spring

◦ Notes

- The revised graduation requirements applies for students entering in or after 2010.
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3. Curr iculum

Classification Subject No. Subject Name
Lecture:Lab.:

Credit
(Homework)

Semester Remark

General Courses
CC511 Probability and Statistics 2:3:3(6) Spring, Fall

*IMB504
*MGT503

CC020 Ethics and Safety I 1AU Spring, Fall

Mandatory
Major

Courses

IMB510
Leadership, Human Behavior and
Organizations

3:0:3(5) Spring *MGT510

IMB511 Global Strategic Management 3:0:3(5) Fall *MGT511

IMB520 Marketing Management 3:0:3(5) Spring *MGT520

IMB531 New Product Innovation and SCM 3:0:3(5) Spring *MGT530

IMB540 Business and Society 3:0:3(5) Fall *MGT540

IMB560 Financial Accounting and Analysis 3:0:3(5) Spring *MGT560

IMB561 Financial Strategy and Valuation 3:0:3(5) Summer *MGT561

IMB564 Business Economics Analysis 3:0:3(5) Fall
*MGT514
*MGT564

IMB590 Global Business Network 1:6:3(3) Summer

IMB591 Global Leadership Development 1:6:3(3) Winter

Electives

IMB504
Managerial Statistics and
Decision-making

3:1:3(5) Spring

IMB512 Research Methods 3:0:3(5) Spring

IMB517 Negotiation for Managers 1.5:0:1.5(3) Winter

IMB529 China Marketing 1.5:0:1.5(3) Summer
Mandatory->

Elective

IMB539 China SCM 3:0:3(5) Fall

IMB605 Business Communication 1.5:1:1.5(3) Winter

IMB607 Global Management and Law 1.5:0:1.5(3) Summer

IMB652 Innovation Management Consulting 1:1:1.5(3) Winter
Mandatory->

Elective

IMB775
Special Topics in Technology
Management(1)

1:0:1(1.5) Summer,Winter

IMB776
Special Topics in Technology
Management(1.5)

1.5:0:1.5(2) Summer,Winter

IMB777
Special Topics in Technology
Management(2)

2:0:2(3) Summer,Winter

IMB778
Special Topics in Technology
Management(3)

3:0:3(4) Summer,Winter

Research IMB997 Capstone Project Study 0:9:3 Spring

* mark represents a substitutive subject.
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Executive-MBA
Phone : +82-2-958-3403

http://www.kaistgsm.ac.kr/emba

1. Overview

KAIST Graduate School of Management created the Executive MBA Program in October 2003 to satisfy the

needs of Korean companies to develop their core managers into capable CEOs of the future. The students who

finish this program have the strategic management foresight necessary to lead and manage their organizations as

creative CEOs in a global business environment. Thus, each student has to take more than 48 credits and

overseas field studies at the related foreign universities and businesses.

2. Course Requirements

General Courses
Major Courses

Research Total
Mandatory Elective

3 36 6 3 48

◦ General Courses: CC511 Probability and Statistics

[ substitution: EMB601 Decision Analysis & Statistics ]

◦ Mandatory Major Courses:

EMB510 Leadership & Organizational Change EMB511 Strategic Management

EBM514 Managerial Economics EMB520 Marketing Management

EMB530 Operations Management & SCM

EMB531 Management of Technology & Entrepreneurship

EMB541 E-Business and E-Commerce EMB542 IT Management

EMB543 Social Responsibility Management EMB561 Corporate Finance

EMB562 Accounting & Financial Statement Analysis

EMB571 International Field TripⅠ    or

EMB572 International Field Trip Ⅱ

◦ Elective Major Courses: at least 6 credits

EMB513 Global Strategic Management EMB601 Decision Analysis & Statistics

EBM604 Managerial Quantitative Analysis EMB631 Business Forecasting and Strategies

EMB632 Negotiation & Conflict Management EMB633 Enterprise Risk Management

EMB641 Strategic Customer Relationship Management (CRM)

EMB642 Knowledge Management (KM) EMB643 6 Sigma Management

EMB670 Management of Cross Culture & Diversity

EMB671 Global Business Communication

EMB690 Special Topic in EMBA I EMB691 Special Topic in EMBA II
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◦ English Proficiency Requirement

- Students are required to complete EMB671 Global Business Communication. This requirement is waived

for students who have obtained AS (Advanced Speaking) Level of Oral Proficiency Interview (OPI).

◦ Research: at least 3 credits

EMB964 Field Application Project EMB965 Independent Subject Study

3. Curr iculum

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

General Courses CC511 Probability & Statistics 2:3:3(6) *EMB601

Mandatory
Major

Courses

EMB510 Leadership & Organizational Change 3:1:3(4) Spring

EMB511 Strategic Management 3:1:3(3) Fall

EMB514 Managerial Economics 3:1:3(3) Fall

EMB520 Marketing Management 3:1:3(3) Spring

EMB530 Operations Management & SCM 3:1:3(4) Spring

EMB531
Management of Technology &
Entrepreneurship

3:1:3(3) Fall

EMB541 E-Business and E-Commerce 3:1:3(3) Spring

EMB542 IT Management 3:1:3(3) Spring

EMB543 Social Responsibility Management 3:1:3(3) Fall

EMB561 Corporate Finance 3:1:3(3) Fall

EMB562
Accounting & Financial Statement
Analysis

3:1:3(4) Spring

EMB571 International Field Trip Ⅰ 3:6:3(5) Summer

EMB572 International Field Trip Ⅱ 3:6:3(5) Summer

Elective
Major

Courses

EMB513 Global Strategic Management 1.5:1:1.5(2) Summer․Winter

EMB601 Decision Analysis & Statistics 3:1:3(3) Fall

EMB604 Managerial Quantitative Analysis 1.5:1:1.5(2) Summer․Winter

EMB631 Business Forecasting and Strategies 1.5:1:1.5(2) Summer․Winter

EMB632 Negotiation & Conflict Management 1.5:1:1.5(2) Summer․Winter

EMB633 Enterprise Management 1.5:1:1.5(2) Summer․Winter

EMB641
Strategic Customer
Relationship Management(CRM)

1.5:1:1.5(2) Summer․Winter

EMB642 Knowledge Management(KM) 1.5:0:1.5(2) Summer․Winter

EMB643 6 Sigma Management 1.5:0:1.5(2) Summer

EMB670
Management of Cross Culture &
Diversity

1.5:1:1.5(2) Spring

EMB671 Global Business Communication 1.5:1:1.5(2) Summer․Winter

EMB690 Special Topic in EMBA I 1.5:0:1.5(2) Summer․Winter

EMB691 Special Topic in EMBA II 3:0:3(3) Summer․Winter

Research
EMB964 Field Application Project 0:6:3(3) Summer․Winter

EMB965 Independent Subject Study Summer․Winter

* mark represents a substitutive subject.
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4. Descr iptions of Courses

❒ Undergraduate Courses: Management Engineer ing

MGT201 Management Engineering Practice

Selected contemporary issues in management engineering are analyzed and their solutions are researched through

field study and case analysis based on management theory. The purpose of this course is to increase

understanding of the management field and the ability of applying management theory to real world problems.

MGT210 Principle of Management

The primary objective of this course is to teach the students basic principles of management. The subjects covered

in this course include organizational behavior, personnel management, decision sciences, production and operations

management, marketing, finance, and business strategy. Thus, we will study most about the fundamental issues in

modern management and business administration.

MGT211 Statistics for Management Science Ⅰ

This course focuses on basic probability theories and statistic inferences. Topics include: random variables and

their distributions, estimation, MLE.

MGT212 Statistics for Management Science II

This course focuses on statistic inferences. Topics include: T-test, estimation, chi-square test, ANOVA test,

simple- and multiple-regression analysis, non parametric estimation.

MGT250 Theory of Microeconomics

This course aims to provide a firm microeconomic foundation for the analysis of advanced economic issues and to

enhance economic reasoning through both analytic and mathematical approaches to the theories on consumer

choice, production, market structure, and market performance and failure.

MGT300 Operations Research

This course serves as an introduction to the field of Operations Research (OR). The course will cover basic

deterministic methods of operations research (linear programming, network flows, integer programming and

nonlinear programming) and their applications to resource allocation problems in business and industrial

organizations.

MGT301 Introduction to probability models

This course serves as an introduction to probability models with applications. The course will cover basic

non-deterministic methods of operations research (introduction to probability theory, random variables, conditional

probability, the markov process, queuing theory) and their applications to decision making problems in business

and industrial organizations.

MGT312 Econometrics

This course emphasizes the methods of statistical analysis in econometric models. Topics include the estimation

and hypothesis testing procedures in simple and multiple regression models, violations of assumptions of the

classical linear regression model, dummy variables, stationarity, and unit root tests in time series models.

MGT320 Introduction to Information Systems

This course provides an introductory overview of information systems. The focus of the course is information

technology but it also gives students an appreciation of the basic management issues surrounding the development

and use of information technology (IT) in organizations. Students will learn how to apply the information

technologies to solve practical problems found in the real business world.

MGT340 Managing people and Organization

This course introduces the basic concepts, theories, models, and cases of behavioral phenomena in the context of

both profit- and non-profit organizations such as personality, learning, motivation, group process, leadership,

organization design and culture, and organizational change.
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MGT341 Financial Management

This course introduces various basic problems on financial management, and studies management problems related

to capital financing and managing.

MGT342 Principles of Accounting

Undergraduate accounting courses usually focus on the technical aspects of the accounting process. On the other

hand, this course focuses on the understanding of basic concepts and principles of accounting and applications of

accounting information for investment and managerial decision making from a user's view. This course covers

basic concepts of management accounting, auditing, and tax accounting in addition to financial accounting.

MGT346 Principles of Marketing

This course introduces basic concepts in management technology for marketing. Topics covered include: historical

development of the marketing system, strategic marketing, planning process, analysis of product and consumer

markets, marketing decision making, new product development, and management of marketing mix elements such

as product, marketing channel, price and communication.

MGT350 Introduction to Operations Management

The operations function in business deals with the value creation processes of manufacturing and service

organizations. This course introduces students to the basic issues of operations strategy and the design, operation

and improvement of the value creation process. The topics include the strategic role of operations, operations-based

competitive capability, productivity, quality, supply chain management, time-based competition, process design and

development, demand management, operations planning and control, and operations innovation and improvement.

MGT351 Theory of Macroeconomics

This course aims to provide an intermediate level understanding of how an economy works. The topics include

national income, aggregate demand and supply, money and banking, inflation and unemployment, foreign trade and

the exchange rate, and economic growth.

MGT411 Business Forecasting and Decision Making

This course focuses on the way to think about and solve realistic and practical problems. Various methods of

collecting, analyzing data, and decision making, developing strategies to meet a very uncertain future with

technological innovations are discussed with real cases.

MGT420 Management Information Technology

This course studies data structures, software development techniques, and database systems as components of

management information systems. It also covers system analysis, design, and implementation methodologies for

information system development.

Basic Laws of Management Principles of Business Communications

The Development of Computer and communication technology leads information society. This course introduces

from basic communication technologies to private communication methods.

MGT432 Investments

This course develops the tools and framework about portfolio theory that are necessary for successful investment

management. These concepts are further integrated for understanding risk and return for individual securities and

portfolios.

MGT442 Strategic Management

This course introduces the basic concepts, the process, and the various skills and techniques of strategy

formulation, implementation and evaluation. Real cases of Korean and American corporations will be heavily

discussed.

MGT444 Venture Management

This course reviews the characteristics of venture business and entrepreneurship. Also the entrepreneurial (new

venture creation) process and major activities in each stage are examined. Next, fundamental management roles and

skills required for entrepreneurs are introduced in view of change management. Finally, special issues such as

internal corporate venturing and the globalization of Korean venture business are discussed.
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MGT451 Case Studies in Information Technology

This course is focuses on case studies in the area of new information technology. Students discuss and debate the

new IT products and strategies, finally they select new IT topics and present their final results.

MGT452 Case Studies in Management and Innovation

This course is focuses on case studies in the area of new management strategy. Students discuss and debate the

new management strategies, finally they select new management strategies topics and present their final results.

MGT490 Thesis Study

MGT495 Individual Study

MGT496 Seminar

MGT497 Topic Course

This course is focuses on case studies in the area of new management strategy. Students discuss and debate the

new management strategies, finally they select new management strategies topics and present their final results.

❒ Graduate Courses: Management Engineer ing and Techno-MBA

MGT500 Probability and Statistics

This course provides first-year graduate students with the necessary background of statistics. Topics include: Basic

the concept of probability, distributions, sampling, estimation, hypothesis, regression analysis, and experimental

design

MGT501 Mathematics for Business

This course aims to study various mathematical tools useful in the areas of finance and economics. For the

course, students are required to have knowledge of some basic concepts such as the real number system and

functions.

MGT502 Statistical Decision Analysis and Forecasting

Various statistical analysis methods related to management decisions and decisions for government and public

polices are introduced and studied with statistical experiments. Linear regression models, time series models,

analysis of variance, multivariate analysis, principal component analysis, clustering and factor analysis are included.

MGT503 Management Statistical Analysis

This course provides first-year graduate students with necessary background of statistics. Topics include the basic

concept of probability, distributions, sampling, estimation, hypothesis, regression analysis, and experimental design.

MGT504 Quantitative Analysis for Management

This course covers major concepts and techniques for managerial use of accounting information. The topics include

cost concepts, cost-volume-profit analysis, the costing system, budget, responsibility accounting, cost allocation, cost

variance analysis, performance measurement, and compensation.

Basic Laws of Management Management and Programming

This course is designed as an introductory course regarding information technology basics and their application;

these fundamentals help to support research methods and tools for management research. This basic knowledge

includes problem solving methods, elementary data structures and associated algorithms. Students also learn

database concepts and web programming skills, and apply these skills to recent directions in research including

data mining, agent-based models, and economic simulation programs.

MGT506 Mathematical Programming

The primary objective of this course is to teach the students basic principles of mathematical programming for

analyzing managerial theories and practical issues. The subjects covered in this course include basic linear

algebra, advanced calculus, linear programming (LP), nonlinear programming (Non-LP), network optimization,

dynamic optimization, and applications.
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MGT510 Leadership and Organization Management

The course provides basic frameworks and theories of organizational behavior and management of organizations.

Main course topics include personality, motivation, and human relationships at the individual level, management of

conflict and team, leadership, organizational structure and cultural management for designing efficient and effective

organizations in a turbulent environment.

MGT511 Strategic Management

This course introduces concepts, theories, approaches and analytical models associated with the process of strategy

formation and implementation in both profit and non-profit organizations. It also provides opportunities to make

strategic analyses and to make decisions for strategic issues of real organizations through participation in class

discussions and performing group term projects.

MGT512 Research Methods

The purpose of this course is to provide MBA students with the basic concepts, research approaches and analysis

techniques; students will need to write a masters thesis and to understand research papers. The course is composed

of the following sections: (1) Theory Building & Research Design, (2) Data Collection & Measurement, and (3)

Case Study & Statistical Analysis.

MGT514 Principles of Managerial Economics

This course focuses on the issues involving the rapidly changing international economic & political environments

and their impacts on the decision making processes of businesses. Mutual relationships and dependence among

advanced and developing economies make firms change their organizations and strategies. Students will review

recent articles and relevant references.

MGT515 Economics of Strategy

This course provides an economic foundation for competitive advantage, competition, market analysis and business

model development. Topics include a concise economics review followed by the study of horizontal and vertical

boundaries of the firm, transaction costs of market exchange, industry and market analysis, diversification, strategic

commitment, pricing rivalry, entry and exit, strategic positioning for and sustaining of competitive advantage. This

course also discusses these topics from the digital economics point of view. This course tries to help students to

gain an analytic base, generalize and form robust insights into business strategy by focusing on various case

studies and thesis research in such areas as core competence, completive analysis and business model development.

A minimum level of mathematics, such as the first order derivatives of functions, is required.

MGT516 International Business

This course surveys some key issues in international business and seeks to enable students to develop a conceptual

framework in management of the firm in international settings. In particular, this course focuses on both the

forces of globalization and their impact upon the modern firm and its appropriate organizational and strategic

responses to global challenges.

MGT517 Negotiation and Conflict Resolution

This course reviews the strategies and tactics of distributive and integrative bargaining approaches in the theory

and practice of business and international negotiation. Students also practice, through various simulations and case

studies, skills to achieve the best available objectives in various business and international negotiation settings.

MGT518 Global Competition Strategy

The GCS course explores the determinants of competitiveness and successful economic development viewed from a

bottom-up, microeconomic perspective. While sound macroeconomic policies, stable legal and political institutions,

and improving social conditions create the potential for competitiveness, wealth is actually created by firms at the

microeconomic level. The course focuses on sophistication and productivity of firms, the vitality of clusters, and

the ultimate determinants of a nation's or region's productivity. The course has been designed not only for

students at Harvard but as a platform that can be taught at universities throughout the world.

MGT519 New Governance and Public Management

This course studies management theories and practices of new governance and management in the public sector.

The course addresses the various issues of new pubic management: government reinvention, privatization,
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contracting, intersectoral collaboration, total quality management, public entrepreneurship, strategic planning, human

resource management, organizational design, change management, and performance measurement.

MGT520 Marketing

This course takes an analytical approach to the study of marketing problems of firms. Attention is given to the

influence of the marketplace and the marketing environment on marketing decision making; the determination of

the organization's products, prices, channels, and communication strategies; and organization's system for planning

and controlling its marketing effort.

MGT521 Marketing Research

This course covers main concepts and techniques useful for identification. collection, and analysis of information

necessary for marketing decision making. Emphasis will be given to the research design for data collection and

computer practice for processing and analysis of collected data. Topics include problem definition, experimental

design, sampling, questionnaire design, and various multivariate data analysis techniques.

MGT522 High-Tech Strategy

This course provides a series of frameworks for managing high-technology businesses. The emphasis throughout is

on the development and application of conceptual models which clarify patterns of technological and market

change and the structure and development of internal firm capabilities. This is not a course in how to manage

product or process development. The main focus is on the acquisition of a set of analytical tools which are

critical for the development of a technology strategy. These tools can provide the framework for insightful

planning when deciding which technologies to invest in, how to structure those investments and how to anticipate

and respond to the behavior of competitors, suppliers, and customers. The course should be of particular interest

to those interested in managing a business for which technology is likely to play a major role, and to those

interested in consulting, venture capital, analysis of high tech stocks, or fund management.

MGT524 Design Management

This course is designed to teach graduate students how to manage various types of design organizations and large

scaled design projects within an agreed upon time budget

MGT526 Brand Management

This class is designed to deliver what brand equity is and how it is developed and applied in strategic marketing

activities. Three substantial areas are: (1) the nature of brand equity, (2) the process by which brand marketing is

undertaken, (3) the strategic management of brand equity.

MGT530 Operations Strategy and Supply Chain Management

This course deals with the strategy, design and diagnosis, development, operations and improvement of the supply

chain, on which business information and physical goods flow. The success of a business is determined by the

competition among supply networks rather than the competition among individual firms. Competitiveness of a

supply network depends on how the value creation activities of constituent firms are integrated and provide the

values the market needs (price, speed, quality, variety, etc.). In order for a network to be successful, the product

and process developments, information management (demand forecasting, order management, production planning),

procurements, operations, logistics, and service activities of individual firms should be coordinated and / or

integrated. This course prepares students to be able to approach supply chain integration issues by providing

strategic and analytic tools that can be used to evaluate the value creation and value transfer processes over a

supply chain.

MGT531 Global Supply Chain Management

The primary objective of this course is to teach the students the key issues in Global Operations Management

(GOM). Although the global nature of business management has been recognized for quite a long time, this

course, Global Operations Management, is a fairly new development in the field. We start with examining

research frameworks that help us to obtain conceptual and analytical tools so that we can formalize the ensuing

inquiry into various subjects in GOM. After this theoretical introduction, we take on more empirical aspects of

the subject, supplemented by case studies. During this course, the students are expected to develop the expertise to

identify critical issues in actual business situations in an international context, as well as the ability to fully

comprehend theoretical postulates offered by researchers in business administration and economics. The instructor

also expects the students to be able to express their analyses unambiguously and confidently in class.
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MGT532 Strategic Management of Technology

This course covers current issues and theories on technology strategy, management of technology, and venture

management. The major issues covered include principles of technology management, designing and implementing

technology strategy, strategic management of innovation, and new product development. Some emerging issues will

also be discussed.

MGT533 R&D Management

This course covers theories and practices on the management of R&D activities, primarily from the micro

perspective. The major issues covered include principles of R&D management, and approaches and techniques on

the management of R&D information, projects, professionals, organization and resources. R&D strategy will also be

discussed.

MGT534 Entrepreneurship and New Venture Creation

This course examines theories and practices on entrepreneurship and venture management and introduces how to

start new ventures. Key components of entrepreneurial management, success / failure factors for new ventures,

practical start-up processes are covered through analysis of research papers and case studies. Students as a team

are required to prepare a business plan. Some special issues are also discussed.

MGT535 New Technologies and High-Tech Industries

This course is designed to introduce recent trends in emerging high technologies and to discuss strategic and

managerial issues and cases in these high-tech industries. Students will have an opportunity to learn new

perspectives on strategies as well as technological knowledge and implications in emerging high-tech industries.

Especially, information and communications technologies, internet-related industries, computer and display sectors,

and life science industries will be covered. Several industrial experts will be invited to deliver seminars.

MGT536 Environmental Management

This course deals with the linkage of strategic management and environmental management system. Topics

included are development and implementation of corporate environment strategy, reactive and proactive environment

management issues, environmental technology, and new business opportunities. We also discuss the issues of

environmental management and business profitability, green marketing, and ISO 14000.

MGT537 Public Policy Analysis

This course is designed for students to understand theories and practices of public policy and to conduct analysis

in a political and administrative environment. The course addresses the issues of public economics and policy

process, which include topics such as public goods, externalities, public choice, regulation, social security,

decentralization, policy making and implementation procedures, and practical analysis tools.

MGT538 China's Economic Development

China's rapid economic and technological development have given Korea both opportunities and challenges. This

course handles technological, economic, historical, cultural and socio-political issues with China's rapid development

and what Korea should do to cope.

MGT539 Social Entrepreneurship and Nonprofit Management

This course is about the opportunity and challenges of using your managerial skills and entrepreneurial talents

creatively and appropriately to help solve social problems through the provision of socially important goods and

services. The course studies the basic theories and methods in strategy and management of nonprofit organizations

and social enterprises. The course deals with the various issues of nonprofit management: social entrepreneurship,

strategic management, marketing, fund raising, strategic collaboration, service management, total quality

management, human resource and volunteer management, and change management.

This course has three primary educational objectives: To examine the distinctive challenges and rewards of

entrepreneurship and management in creating and developing social purpose organizations; To build the knowledge,

skills, and attitudes necessary for responding creatively and successfully to the challenges; To provide an

appreciation of the relative strengths and weaknesses of different organizational forms in providing social goods

and services
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MGT540 Business in Society

This course will study frameworks and concepts of responsible and sustainable management. The approaches to be

taken are multi-stakeholder approaches - integrating ethics issues, transparency, governance, social responsibility,

environmental responsibility and economic responsibility of firms. This is an emerging paradigm of business

management - as a comprehensive corporate risk management framework and also as a sustainable value creation

framework. Sustainability reporting (SR), ranking and evaluation models and socially responsible investment (SRI)

will also be discussed.

MGT541 Electronic Commerce and eBusiness

Electronic Commerce (EC) and eBusiness were born with the propagation of the Internet. EC and eBusiness have

drastically changed the way of retailing, manufacturer's direct marketing, banking and services. EC deals with the

corporate relations with external customers, suppliers and other partners, while eBusiness deals with the

eTransformation of internal part of business including manufacturing and procurement process. This course studies

the key trends, principle technologies for EC and eBusiness, and business strategies by reading texts, practicing

sites, and discussing cases. Role playing is exercised under real world case scenarios.

MGT542 Management Information Systems

The purpose of this course is to present the relationships among the key components of MIS. This course reviews

fundamentals on hardware, software, I/O devices, file and data management, system analysis and design, project

management, decision support systems, expert systems, and telecommunications. This course does not intend to

merely review the basics of computers, but to emphasize more advanced topics like hardware selection, software

development strategy, MIS organization and research methodology. All faculty members who are experts in each

issue will teach the relevant topics.

MGT543 Information Systems Analysis and Design

This course covers the various methodologies (Structured Analysis and Design, Information Engineering, etc.),

techniques (data modeling, process modeling), and tools (CASE, RDBMS, data dictionary) used in developing

information systems application. Students are expected to work on a class project to apply what they learned from

the course.

MGT544 Database Management

This course mainly deals with online transaction processing. The focus is on how a database engine manage

concurrent multiple-user data accesses is exploited in terms of data consistency, transaction serializability,

transaction atomicity and update durability. Commercial database engines are introduced. Distributed paradigms for

transaction management such as global agreement protocols are also dealt with. Cases of distributed processing are

introduced.

MGT547 Strategy Use of Information Technology

This course is offered to graduate students in a seminar format during a semester. The seminar is to focus on

exploring and articulating the framework and methodology associated with deployment of Information Technology

to help formulate and execute business strategy.

MGT548 Enterprise Data Infra Management

Case study-oriented database design will be conducted and supervised throughout the course. Data modeling

methodologies are employed for this term project-style practice.

MGT549 Information Technology for Financial Application

This course is designed to help students acquire skills necessary to implement a wide range of financial theories

and models to deal with the practical financial issues. It will cover basic tools such as EXCEL, C, and MATLAB

and special issues related with information technology for financial applications.

MGT550 eBusiness Technology

This course deals with an overview of the technologies relevant to electronic business. Aspects covered are

communications and networking, the Internet and mobile eBusiness, architecture of web systems, data interchange,

access and cryptographic security, electronic payments, databases, multimedia, mass personalization and

recommendation systems, search engines, data mining and intelligent agents.
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MGT552 Information Ethics and Security

A complete information security system consists of -- in the order from bottom to top -- network security,

operating system security and database security. Data cryptologies, digital signatures, digital certifications are also

dealt with.

MGT553 Digital Marketing

The objective of this course is to provide insights into the converging logic of traditional marketing in the

information age from the consumers' perspective. We will examine the impact of new technologies, namely the

Internet on its users e.g. consumers, within the framework of the traditional marketing paradigm. The goal is to

develop an awareness and understanding of the current relevant issues, advantages and disadvantages of this

marketing medium, and specific techniques involved in using the Internet as an effective marketing tool. We will

also introduce sociological issues such as freedom vs control, trust and privacy confronting consumers decision

making.

MGT554 Digital Economics

In this course, students will learn how to apply the traditional economic theories to the Internet economy and will

specifically focus on the issues arising when the micro-economic theories are applied to Internet business.

eBusiness often requires new business models that will be supported by a new market mechanism. Information

economics, economic analysis of business models, competition models of new business, network effect, lock-in,

dynamic pricing, and auction theories are the main topics of this course.

MGT555 Business Model & Process Innovation

This course covers methodologies and theories for business model and process innovation that is required to

strengthen organization's strategic advantages. We discuss the importance of business model innovation in today's

business environment through many case discussions. Then, we cover methodologies in selecting, analyzing, and

re-designing "core" business processes key to firm's strategic goals. BPM solutions and BPM consulting practices

will be introduced through guest lectures, and hands-on projects for real-world problems.

Through the semester, students will sharpen their essential skill sets for effective business leaders. They include:

Effective Communication(oral and written communication); Analytical Thinking from Case Studies; Creative

Thinking for Innovations

MGT560 Financial Accounting

This course covers basic concepts of accounting and its role in the capital market. The topics include accounting

process, meanings and interpretation of financial statements, understanding of financial statement items, basics of

financial statement analysis, and investment and loan decision using accounting information.

MGT561 Corporate Financial Policy

This course is designed to provide a conceptual framework for understanding the field of corporate finance. The

issues addressed in this course include time value of money, relation between risk and return, capital budgeting,

capital structure, dividend policy and corporate governance. This course will emphasize the logical structure of

various theories and empirical evidence on them.

MGT562 Case Studies in Finance

The principal objective of this course is to study cases in Finance so that students develop practical skills to solve

real business problems by applying Finance theories and tools. This course will provide students with a highly

interactive and dynamic learning experience. The prerequisite for this course is Corporate Finance (MGT 561) or

equivalent graduate Finance courses. All in-class discussions are in English.

MGT563 Investment Analysis

The course serves as an introduction to the theory of investments. It will address the major concepts and issues

associated with the allocational role of financial market. It will cover a theoretical foundation for the portfolio

choice, the valuation of financial securities, the financing and investment decisions of firms, and the structure of

financial markets.

MGT564 Microeconomic Analysis

This course aims to study various modern microeconomic models to understand complex market phenomena. It
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will provide students, especially those in economics related majors such as economics, finance, marketing and

strategy with basic tools to think and analyze for their future research. Non-economics students will also benefit,

not only from acquiring some basic knowledge of the market mechanism, but also from learning useful methods

to tackle and analyze real-world problems. Although some basic mathematical tools will be taught during the

lecture, students are required to have basic knowledge of calculus.

MGT565 Economic Development of Korea

This course is a blend of a survey of various theories on economic growth and an analysis of the Korean

economy. In order to build a framework for the analysis of the Korean economy, various growth models,

including neoclassical growth models, endogenous growth models, and R&D-based growth models, will be studied.

Based on the intermediate knowledge on economic growth, the process and characteristics of the development of

the Korean economy will be analyzed and discussed. A working knowledge of calculus is needed.

First, we will review some stylized facts on economic growth. Then, by studying existing growth models, we try

to understand why some countries produce much more output per worker than others. In particular, the focus will

be on the mechanics of the accumulation of various production factors such as labor or human capital, physical

capital, and technological knowledge. In addition, recent models emphasizing R&D (technology) and social

infrastructure as major determinants of economic growth will also be studied.

Second, we will apply the predictions and implications of the various growth models to the evolution of the

Korean economy. In doing so, we will discuss government policies, business strategies, and social infrastructure as

well as future strategies for economic prosperity.

MGT566 Money and Banking

This course presents a comprehensive analysis of the economic role of financial intermediaries and the art of

central banking. This course also covers the theoretical framework on monetary policy and the supply of money. It

emphasizes the practical implications of macroeconomic policy on the real sector of the economy and financial

markets.

MGT567 Management of Financial Institutions

This course will focus on (a) the nature and the role of financial institutions on the economy and (b) several

aspects of financial institutions management. First, this course will overview the financial system in Korea, and

examine the role of the financial market and financial instruments. Second, this course addresses the various issues

concerning the management of various financial institutions, focusing on risk management. Also, the recent trend

and developments in the financial service industry will be studied.

MGT568 Risk and Insurance

This course focuses on risk analysis, risk financing, risk control, and risk management. It provides students with a

conceptual understanding of the existing services and products of various insurance fields that will serve as

grounds for further developments of services and products.

MGT569 Futures and Options

This course introduces the pricing models used in options and futures markets, and risk management techniques.

This is to help students understand options and futures in more detail by examining the structures of the markets,

analyzing pricing models and examining related empirical results.

MGT570 Security Analysis and Trading

This course is to provide students with an in-depth discussion of analytic tools and concepts needed for the

analysis of securities. The concepts and tools developed in the class are applied to real world problems.

MGT571 Korea Economy and Financial Structure

This course focuses on the distinctive structural nature and historic perspectives of the Korean economy and

financial structure. The goal of this course is to foster analytic skills and the ability that is necessary in dealing

with the current issues of the financial structure and policy of Korea.

MGT572 Financial Statement Analysis

The course is designed to provide a framework to analyze financial statements and apply it in specific decision

contexts such as investment and performance evaluation of a firm. It also covers business valuation and credit

evaluation of a firm using financial statement analysis.
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MGT574 Multinational Corporate Finance

This course extends the principles of finance to an international setting. International finance differs from purely

domestic finance in at least two important ways. First, firms and individuals operating in an integrated world

economy face the risk of fluctuating exchange rates. Second, international capital markets are highly imperfect,

reflecting various barriers to cross-border capital flows, such as excessive transaction costs, information asymmetry,

and legal / institutional regulations of foreign exchange and capital markets. Throughout the course emphasis is

placed on how to deal with exchange risk and market imperfections using various instruments and techniques

available while maximizing the benefits from the expanded global opportunity set. Major topics of the course

include foreign exchange markets (spot, forward and options), determination and forecasting of the exchange rates,

foreign exchange risk management, international portfolio investments, international capital budgeting, and

international management.

MGT575 Global Financial Markets

The course applies principles of finance to the international setting. The existence of multiple currencies adds both

opportunities and risk to investment and financing decisions. The course will discuss the determination and

volatility of foreign exchange, barriers to international capital flows and international diversification and risk

hedging. The applications of these themes will range from portfolio management strategies to corporate financing

decisions.

MGT577 Macroeconomic Analysis

This course serves as a graduate course in the field of Macroeconomic Analysis. The course will cover advanced

theoretical models and empirical analyses on macroeconomic aspects. The topics are (1) the Ramsey model and

Overlapping-Generation models, (2) classical and endogenous economic growth theories and empirical analysis, (3)

traditional and Real-Business-Cycle economic fluctuations, (4) microeconomic foundations of incomplete nominal

adjustments, (5) advanced theories and empirical analysis of investment and consumption, (6) macroeconomic

aspects of monetary and fiscal policy, and (7) open macroeconomic aspects of technology and innovation.

MGT580 Applications of Telecommunications Systems

This course aims to provide a comprehensive introduction to the technologies and systems of telecommunication

systems and data networks. It is geared to non-specialists who are interested in the strategic use of

telecommunications and the Internet. Students' appreciation of the basic concepts and principles of

telecommunications networks and systems, as well as the underlying technologies, is emphasized, while technical

details are minimized. Basics of analog and digital communications, telephone and computer networks, wireless

communications, and the Internet form the main body of the course. Current topics such as broadband access,

wireless communications, Next Generation Internet and wireless Internet are also discussed.

MGT581 Introduction to Computing Technology

This course can be viewed as "Introduction to Computer Science," focused towards graduate students of

management school. Current technology trends in operating systems, computer architectures, programming

languages, database systems and network computing are introduced topic by topic.

MGT582 Economics of Telecommunications

Since the 1980s, the telecommunications industry has grown remarkably thanks to technological advancement,

demand growth, deregulation and liberalization. The structure of the industry has become more and more

competitive and the conduct of its constituents has become unprecedentedly diverse and complex, creating

numerous regulatory problems. The phenomenon has been accelerated by the recent trend in which the computer,

broadcasting, entertainment and the Internet are converging. Now is the time for a shift toward new policy

paradigm. This course aims to examine the structure and operation of the telecommunications industry utilizing the

tools developed in the area of microeconomic and industrial organization theories. It further studies various

economic principles to achieve economic efficiency through competitive system as an alternative to natural

monopoly.

MGT583 Introduction to Telecommunication

This course focuses on fundamental concepts and technologies in telecommunications: Analog and digital

transmission, multiplexing and switching, data transmission, cellular system, optical communication system, data

communication, and local area network. Experiments on basic communication concepts are also analyzed.
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MGT584 Internet and Contents Industry Analysis

In this course, we review recent developments of the Internet, its technologies and operation, and its governance

structure, and survey emerging Internet technologies and their potential implications in the development and use of

the new generation Internet. We then study the nature and character of Internet commerce, and proceed to explore

the place of the Internet in business, developing as a narrowly-defined new sector of the economy made possible

by the Internet, in the economy as a whole, as seen to be emerging as a result of fundamental transformations

taking place in all sectors of the economy through Internet-enabled set of powerful tools, and in society. The

policy choices faced by society as the Internet takes deeper root in our lives are also discussed.

MGT585 Technology and Telecommunications Policy

The aim of the course is to develop understanding of the interrelationship between technological change and

telecommunications policy. The role technological change has brought about major redirections in

telecommunications policy and the manner in which telecommunications policy has affected the process and

direction of technological change are reviewed. Current technological developments centered around the 'Internet

Phenomenon' are studied in the context of their implications on telecommunications policy and corporate strategy.

The course consists of instructor's lectures, students' presentations and class discussions on reading assignments.

MGT586 Telecommunication Market Analysis

In this course, students will learn new product demand forecasting, market research, economic analysis, regression

analysis, time series analysis, cross section data and survey data. After building a theoretical base, case studies on

domestic telecommunication business are explored. These methodologies can play an important role in marketing

strategy developing decision making for any business field.

MGT587 Introduction of Internet Technology

This course comprehensively introduces students to the basic concepts and architectures of various Internet

technologies, which are essential, or at least beneficial, for understanding and developing Internet applications.

Covered are those areas such as Internet protocols, including those for the next generation Internet, E-business

applications, and the enabling broadband telecommunication infrastructure. Emphasis is placed on providing insight

on how all these technologies are put together to render the ubiquitous and omnipotent Internet.

MGT590 Cross Cultural Management

This course is designed to provide participants with an intellectual and an experiential forum for developing the

interpersonal, intercultural communications and interaction skills necessary for international managers. As we move

into the 21st century, where globalization is taking root and demographics are changing, it is vital that our

workforce has a solid and practical understanding of the interrelationships between the self and world economy.

The ability to communicate cross-culturally and understand diverse perspectives is a necessity in order to achieve a

competitive advantage in our global economy. This course is much more than the study of cross cultural

communication. It involves the study of international business practices and managing diversity in the context of

understanding multicultural and international affairs.

MGT591 Global Immersion Practice

The primary objective of this course is to help MBA students to grow as global managers through global /

international experiences. This course consists of subjects such as global leadership, international negotiation, global

management principles, community services, etc, that encourage students to experience and practice what they have

learned in classroom lectures.

MGT592 Global Immersion Practice for Telecommunications Business

This course examines the upcoming issues in international telecommunications. It consists of subjects such as

global leadership, international negotiation, global management principles, etc. In addition, it helps students to grow

as global managers through global / international experiences.

MGT594 International Studies

This course offers the KAIST graduate business students an engaging experience on how business operates in the

United States and China (or other region(s) of current interest) in comparison to South Korea. The economic,

regulatory and managerial issues faced by multinational organizations-including ethical issues-intra-organizational

relationships; and the business outlook and opportunities for the region as governmental and economic structures

change are also addressed.
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MGT595 Analysis of Chinese Political Economy

This course is designed to help students understand the system of Chinese political economy and to gain insight

into the Chinese economic system by studying and analyzing various components of Chinese politics,

administration, economy and business environment

MGT596 Business Practices in China

This course is designed to help students understand the unique business practices in China by providing

fundamental knowledge and specific cases.

MGT597 Laws on Investment in China

The purpose of this lecture is to help the students understand the various legal system and practice relating to

investment in China, in order for them to make informed decisions in uncertain situation relating to investment in

China.

MGT598 The analysis of chinese industry

The objective of this course is to analyze the Chinese economic and trade structure and to map out the current

conditions and possible improvement of economic cooperation between Korea and China; to improve students’

work ability and to help choose the career through detailed analysis on China's main industries such as

electronics, automobile, textile, etc.

MGT599 Negotiation in China

The purpose of this lecture is to provide the students with basic knowledge necessary for negotiation with Chinese

and the hands-on opportunities to exercise the measure which can be taken in various situation in the course of

negotiation with Chinese.

MGT600 Optimization Theory

This course is designed to provide students who have a basic OR background with advanced theoretical topics in

deterministic optimization. Linear and nonlinear optimization problems will be covered from the theoretical

perspective, the basic theory and applications of optimal control problems will follow.

MGT601 Decision Analysis Theory and Application

This course is composed of two main parts: Individual and Group DSS, more details, concepts and classifications

of DSS, decision making methodologies, electronic meeting system, model management system, man-machine

interface using multimedia, Executive Information Systems, model building using spreadsheet, etc. This course

emphasizes the teaching of basic methods and techniques selected on DSS and the improvement of students'

competency via their term projects and homework. Students are expected to demonstrate their knowledge on DSS

through classroom presentations.

MGT602 Forecasting Theory and Its Applications

In this course, students will learn and model the ARIMA model, which is the representative model for financial

time series analysis and forecasting. To handle the specific characteristics of financial time series, advanced

models, such as ARCH, GARCH, VAR (Vector AutoRegressive), Cointegration, ECM (the Error Correction Model)

and the State Space Model, are also covered.

MGT603 Computer Simulation

This course answers the questions about how and why we simulate. Students will form simulation project teams

and generate substantial team effort.

MGT604 Human Resource Management Systems and Strategy

This course focuses on how to design and execute human resource management strategies. The course objective

is not to deal with technical details of personnel management (e.g., the specifics of job evaluation methods, the

mechanics of interviewing, the specifics of employment law, the psychometric aspects of test validation), but to

address fundamental human resource issues from a strategic perspective, adopting a general manager's viewpoint.

Having an effective system for obtaining, mobilizing, and managing the organization's human assets should be as

important as other value-creating activities such as conceiving of innovative product design, forging a successful

marketing strategy, cultivating an advanced production technology, all of which are critical in enhancing the firm's

competitive advantage in the global market. This course adopts an integrative perspective, drawing upon
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fundamental courses constituting the core curriculum in management. It covers both analytical and managerial

approaches to develop the concepts and strategies that enable general managers enhance the value of human

resources (i.e., people) in their organizations.

MGT605 Business Communication

This course focuses an intensive practice to enhance skills for English presentations, writing, and negotiation.

Principles for business communication are introduced and students are requested to exercise in several situations

following specified guidelines.

MGT606 Law on International Business

Law can guide international business and protect it from uncertainties and risks. This course will cover important

components of international business tractions: international sales, foreign direct investment, and intellectual

property. It will also cover the World Trade Organization at the macro level of international business law.

MGT607 Basic Laws of Management

Law continues to become more and more important to managers. This course attempts to provide an integrated

treatment of law and management that shows how the law provides ways for managers to minimize risk while

creating value and attaining core business objectives. It covers agency, contracts, sales, e-commerce, torts, and

product liability.

MGT608 Legal Aspects of Business Association

The fierce competition in today's open, global market requires managers and entrepreneurs to successfully perform

three main tasks: Sourcing, corporate learning, and market positioning. This course will cover various forms of

business organizations created to achieve these three tasks, the advantages and disadvantages of each form,

corporate governance issues, the rights & duties of directors, officers, and major shareholders, public and private

offerings of securities, securities fraud and insider trading.

MGT610 Research Methods

This course will serve as the basis for the understanding of a broad overview and state-of-the-art research

methodology in Management. The course provides students with the capabilities they need to write a masters

thesis and to understand research papers. Students are expected to learn how to apply research methodology to

perform actual research projects.

MGT611 Organization Behavior Theory

This course is designed to provide an intermediate level of knowledge in organizational behavior and theory. The

topics covered in this course include both micro organizational behavior such as personality, perception, attitude

and value system, learning, motivation, and work groups and teams, and macro organizational behavior such as

organizational analysis and design, culture, international organization, and organizational change. It also presents

recent research trends in each topic in organizational behavior. Basically, it emphasizes a theoretical foundation for

understanding organizational phenomena and methodological approaches to organizational analysis.

MGT612 Organization Theory & Design

This course is designed to provide an intermediate level of knowledge in organization theory and design. It

begins with an introduction and basic concepts of organization design, and covers the effects of the external

factors such as the environment, the inter-organizational relationships, and technology on organizational structure. It

also addresses such internal factors as the organizational life-cycle, organizational culture, and the challenge of

innovation that influence organization design. Finally, current process issues such as globalization, knowledge

management, and organizational learning are discussed.

MGT613 Strategic Management

This seminar explores the foundation questions of the strategy field. The purpose of this seminar is to expose

students to samples of the contemporary strategy research and to point out some access points to the broader

universe of thought on these topics. In discussing various readings, attention will also be given to identifying

strategic issues that involve, in some way, the questions addressed in the readings. By the end of the semester,

students will be prepared to approach the strategy field in a sophisticated, analytical, and theoretically

well-grounded way.
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MGT614 High Tech Management

This course deals with major issues related to management of high technology firms. The main focus will be on

making marketing related decisions for high-tech firms. We will discuss issues on opportunity identification,

marketing research and demand forecasting, creating and managing products, pricing, communications, and channel

strategies, and market evolution related to high-tech firms. We will also spend some time defining high-tech

marketing and identifying strategic issues unique for the high technology based firms.

MGT615 Management Decision Laboratory

Management Decision Laboratory is designed to offer students the experience of running a business enterprise.

The course makes use of a sophisticated computer simulation called Intopia 2000. The simulation compiles the

quarterly decisions of student teams and calculates 'firm' performance. Intopia is a living case study in strategic

management. The simulation offers more dynamism and realism than a written case or just about any other

classroom experience. The outcomes are not known in advance, conditions change from period to period based on

the actions of student teams, and 'firm' performance depends on the quality of team decisions. Teams manage

and operate every aspect of a 'firm' from long-term strategic policies to operational level decisions. The setting

is high technology. The problems that a team faces are those typically dealt with by top managers. What lines of

business are we in? What modes of entry will we use to enter foreign markets? What will our pricing policies

be? How will we react to technological advances? Intopia is a capstone experience which will draw upon the

collective experiences and talents of your team. The intensity of the experience and the sheer number of skills

necessary will demand that each team member contributes and cooperates.

MGT617 Management Consulting

This course is designed as a capstone program for MBA students to integrate their knowledge and experience in

various management areas. Students, as a team, must contact the firm they are interested in and execute consulting

projects to advise solutions for its management problems. The performance of their consulting outcomes will be

evaluated by the managers of their client firms.

MGT620 Marketing Theory

This course introduces main research areas in Marketing. The students will deal with basic research issues and

representative academic studies on the issues for each of the areas. They will also discuss fundamental theories

studied in Marketing as well as their applications.

MGT621 Quantitative Models for Marketing Decisions

This course introduces how marketing models are developed and applied for improving various marketing

decisions. Current, available models are analyzed to show how OR and statistical methods are applied for

advertising, pricing, sales force, promotion, new product, and distribution decisions. Also, opportunities to develop

and use models will be offered by analysing case studies and completing of term projects.

MGT622 Marketing Strategy

The objective of this course is to develop strategic marketing decision making skills for students who have learned

principles and main functional fields of marketing. To the end, realistic cases and recent research papers will be

analyzed and discussed. Completion of a team project is required for each student to learn the planning and

execution of marketing strategies.

MGT623 Promotion Management

Among various marketing activities, Marketing Communications (or Promotions) directly connect consumers and

firms. Among promotion activities of a company, budgets for advertising and sales promotions amount to 60-70%

of the total promotion budgets. This course will deal with concepts, roles, and effects of advertising and sales

promotions. Also, it will deal with major theories explaining how consumers respond to the advertising and sales

promotions.

MGT624 Consumer Behavior

This course deals with issues related to purchasing and consumption by the consumer. We are mainly interested in

understanding and predicting consumer behavior based on theories of consumer psychology. Emphasis will be

given more to cognitive theory and social cognitive psychology. We will also spend some time on consumer

attitude theory that is valuable for predicting consumer behavior. For every issue, we will also spend some time

discussing consumer behavior in the internet environment.
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MGT625 International Marketing

This course deals with analyzing the marketing environment and opportunities from the global perspective. It

covers concepts and tools for developing and implementing global marketing strategies. More focus will be given

to identifying marketing opportunities, getting over barriers, and strategies of expanding abroad for managers of

small businesses.

MGT626 Marketing Channels Management

Distribution is to deliver products and services to end-users. In this course students learn what functions are

needed for effective and efficient distribution, who channel participants are to undertake the functions, and how the

participants are organized and governed. This course also offers opportunities to acquire the knowledge and skills

to manage a firm's distribution channels so as to reach its marketing objectives. Any student with a background

of organizational behavior and industry organization will particularly benefit from this course.

MGT632 Service Management

Service operations make up a critical competitive field both in the manufacturing and service industry. This

course deals with the strategic issues in design, operations, improvement and innovation of the service delivery

process, where customer satisfaction, and hence the competitive performance of a service operation, is determined.

MGT633 Venture Capital

The paradigm shift of Korea from the conglomerate to small & medium firms, particularly the start-ups, has been

an important issue in recent years. This deals with the venture capital industry and how corporate finance concepts

are applied to venture capital. Also, invited venture capitalists and entrepreneurs discuss on their experiences and

issues facing their particular industries.

MGT635 Economic Assessment of Technology

Economic analysis and evaluation in technological issues including environmental ones are the main concerns of

this course. Issues covered include cost-benefit analyses in science and technology, venture investment,

environmental issues with water resources & pollution, and economic development.

MGT637 Energy and Environmental Policy

In environmental policy area, traditional command and control approaches are replaced by economic incentive-based

approaches due to information asymmetry. This course deals with the incentive-based regulation mechanisms such

as emission charges, the emission trading system, and the deposit system. We focus on the interaction of

governmental policy and corporate strategies. Closely related topics of the national energy system and energy

policy will also be covered.

MGT639 Theories and Strategies for Technological Innovation

As a research-oriented survey of theories and empirical studies on R&D, the main goal of this course is to

understand and evaluate existing theories and economic models explaining important aspects of R&D and

technological innovation and thereby to develop future research opportunities. This course may be helpful for

students in the area of marketing (e.g., marketing of high tech products) and business strategy (e.g., core

technological competence).

MGT640 Enterprise Integrated Information System

This course deals with advanced information theories and practices related with products and / or service creation

activities. The emphasis is on knowledge management in consideration of the importance of knowledge as part of

the enterprise resources. For related technologies, ERP (Enterprise Resource Planning) systems (basic concepts,

configuration technologies, implementation strategies) are covered.

MGT641 CRM and Service Management

This course approaches CRM as a partnership between company and customer and introduces critical concepts and

methods such as customer value, customer asset value, CRM vision and strategy, CRM strategic planning

methodologies through real world cases and industry expert lectures. After completing this course, you will be

able to understand the critical CRM issues, conduct a CRM strategy planning project, and analyze the feasiblity of

CRM investment.
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MGT642 Financial Information Systems

The main topics include basic concepts of financial management, DSS for financial planning, analysis of financial

conditions related to the accounting information system, the information system for analyzing engineering economic

data, the investment advisory system for securities, the information system for financial institutions, development of

a financial network, systems for future transactions and financial payments, and home banking. Financial experts in

the field are frequently invited to speak.

MGT643 Accounting Information Systems

The objective of this course is to help students develop a level of competence so that they are capable of

understanding the theoretical as well as practical issues in applications of the most up-to-date information

technology for accounting. The topics include the analysis and design of accounting information systems,

accounting database, and IS control and audit. The accounting implications of ERP, Electronic Commerce, and

advanced information technologies are studied.

MGT644 Intermediate Accounting

This course is designed to study the topics presented in the introductory accounting course in more detail. The

topics include all the areas of accounting such as lease accounting, pension accounting, accounting for derivatives,

and deferred tax, etc., other than consolidation and government accounting which are covered in the advanced

accounting course.

MGT646 Advanced Accounting

This course is designed to study the topics presented in the advanced accounting course in more detail. The topics

include all the areas of accounting such as lease accounting, pension accounting, accounting for derivatives, and

deferred tax, etc., other than consolidation and government accounting which are covered in the advanced

accounting course.

MGT647 Management of Information Systems

The purpose of this course is two fold: first, to create the strategic IT vision based on in-depth examination of IT

literature and cases, second, to develop top-notch communication skills (both written and oral) through intensive

rounds of write-ups, presentations, and debates. The course will be presented from the perspective of an IS

manager, focusing on the strategic and economic forces behind the organizations' investment in information

technology. Through extensive real-world case studies, students will learn how to deal with the specific

managerial problems encountered in a real IS environment.

MGT650 Data Mining

This course presents techniques for identifying valid, novel, useful and understandable patterns in data. It

introduces predictive models from data: classification, regression, and probability estimation, and it discusses the

discovery of clusters and association rules.

MGT651 Practice in MIS

This course is a practicum to give teams of students a chance to tackle practical problems from companies. Each

team of student selects a project from a list of contract projects from companies with a fund of 5 Million Won.

Each team is responsible for carrying out the chosen project with the guidance of lecturers and should produce the

outputs (documentations and software if necessary) at the end of the term.

MGT652 Consulting Methodology

The aim of the course is to provide the students with theoretical and practical knowledge in consultation work. It

deals especially with basic techniques for consulting and in-depth case studies, so the students can get

opportunities to consult.

MGT653 Law and Economics

This course aims to provide the students with the economic tools for analyzing the effects of various legal rules

and making policy recommendation.

MGT654 Introduction to Law

Students will learn how to think like lawyers by studying basics of legal reasoning, analysis and writing.
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MGT655 Commercial Law

In this era of exploding commercial transactions based on movable property type collaterals, which are already

well-established in the developed countrieds, the learning of the governing legal require in this area is crucial for

capable managers of global perspective.

MGT656 Intellectual Property

The aim of this course is to provide a grounding in the US trade secrets, copyright, patent, and trademark law.

MGT657 International Tax

The addresses in a detailed fashion the international tax consequences, from a US perspective, of transactions

carried out by individuals and corporations.

MGT660 Advanced Financial Management

This course is designed to provide a framework for understanding the field of finance. It emphasizes logical

analysis of major topics in finance. The topics will include financing and investment decisions of a corporate as

well as asset pricing models.

MGT661 Mergers and Acquisitions

This course will cover various topics concerning mergers and acquisitions. Topics include theories and empirical

evidence on M&A, valuation of a firm, takeover defense strategies, accounting issues in M&A, legal aspects of

M&A, corporate governance issues in M&A, and IT problems in M&A.

MGT662 Numerical Methods in Finance

This course is designed to introduce numerical methods used to solve mathematical problem in finance. It covers

various numerical methods to solve the valuation problem for derivative securities. It focuses on binomial methods

and finite-difference methods to analyze derivative securities with complex structure.

MGT663 Securities Markets

This course examines the characteristics of different types of securities, how they are issued in the primary market,

and how they are traded in the secondary market. In addition, this course examines regulations in securities

markets. The course also studies empirical papers that examine various issues related to securities markets.

MGT664 Strategic Fixed-income Securities

This course provides the concepts and analytical tools for bond portfolio management. The bond valuation model,

the estimation of an implied spot curve, duration, convexity, and immunization are major issues to be dealt with

in this course. After students are equipped with skills such as traditional bond analytics, these concepts are

extended to address how to identify and manage risk in the real world.

MGT665 Econometrics

The goal of this course is to introduce quantitative techniques commonly used in economic analysis and research.

Class members will be introduced to widely used tools of analysis, and will be prepared to perform analytical

statistical work in fields such as economic research, financial research, and marketing research.

MGT666 Game Theory and Applications

This course presents a formal treatment of game theory, particularly noncooperative game theory, developed during

the 50s and 60s that concerns cooperative game theory. Recently, however, the emphasis has shifted toward

noncooperative game theory to the point where noncooperative game theory has become a very important tool for

microeconomics, industrial organizations, marketing, environmental regulations, international negotiations and others,

The game theory is not a theory of fame itself, rather it is the multi-person decision theory, theory of

competition, or theory of conflicts.

MGT668 Microeconomic Theory

This course analyzes microeconomic theories using mathematical tools and thereby discusses the behavior of

economic agents and market performance. Knowledge of basic mathematical concepts and optimization theory are

prerequisite.
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MGT670 Industrial Organization

The purpose of this course is to introduce various recently developed theories of industrial organization. These

theories heavily use game theory that has advanced at a remarkable pace during the last decades. Although this

lies in the realm of economics, this course will benefit students from other related areas such as production,

finance, marketing, organization, and R&D for their future research.

MGT672 Financial Risk Management

We have seen tremendous increases in uncertainty in the financial markets due to drastic changes in the financial

environment. This course is designed to introduce students to basic issues of financial risk management including

the definition of risk, measures of financial risk and the concept of financial risk management. It focused on

various risk management techniques including value-at-risk developed to deal with the problems associated with the

changes in the financial environment. It covers how to handle practical problems for financial institutions and

firms arising from when they apply risk management techniques.

MGT673 Advanced Derivate Securities

The course covers characteristics and the valuation models for a variety of derivative securities. It will focus on

the theory and computational methods to value exotic options, interest rate dependent options and corporate

securities with option features.

MGT675 Market Microstructure

This course covers various issues related to the market microstructure, including the structure of secondary markets,

quotes, order flow and etc. The course also covers how different market microstructure affects the price discovery

process and the liquidity of a security. In addition, the course discusses how to incorporate the empirical findings

in the market microstructure literature into trading strategies.

MGT678 Management Accounting

This lecture covers the basic concepts and foundations for management accounting, cost allocations, performance of

divisions and individuals, decision-making using management accounting information, and cost and benefit analysis.

The state of art of traditional cost accounting for example departmental accounting, job order accounting, process

accounting, standard cost accounting will be presented as the base of management accounting. Activity-based

costing, strategic cost accounting, balanced scorecard, and capital budgeting will be presented in the advanced

course.

MGT679 Recent Developments in Financial Engineering

This course addresses the current advances in the financial industry. It consists of lectures on key principles and

seminars by industrial experts. The focal part of the course includes the analysis of the major issues of the

financial industry and a discussion of the measures to cope with the diagnosed problems. Active participation of

students is expected.

MGT680 Telecommunications Business Strategy

This course deals with issues such as telecommunications service development, marketing strategy, and Internet

business strategy for telecommunications service providers. Specifically, telecommunications service design, M&A,

lock-in strategy, e-loyalty, global business strategy, wireless Internet, mobile commerce, location commerce strategy

are the major topics. Through the business case analyses and term project in addition to the lectures, students are

expected to develop insight into the telecommunications industry, and experience a problem-solving approach.

MGT681 Design and Management of Telecommunication Networks

This course is designed for students who have some knowledge of both telecommunication technologies and

operations research. The course provides an overview of telecommunication networking technologies, standards, and

protocols, and reviews some basic probability and optimization tools for modeling, We then examine

telecommunication networks from three different perspectives: the client, the designer, and the implementor. The

focus will surround the role of the designer. This role involves determining telecommunications requirements from

the client and translating these requirements for specific design and management issues of telecommunication

networks. Several illustrative case issues will be dealt with aforementioned modeling tools.
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MGT682 Applications of Data Communications Networks

This course focuses on the study of data communication systems. Topics include: network planning, network

investment analysis, network structure design, telecommunication systems design, and distributed resource allocation,

telecommunication policy. Requirements include project results of real-life telecommunication problems.

MGT683 International Telecommunications Policy

This course examines the current and upcoming issues in international telecommunications such as efficient flow of

information across borders, global development of telecommunications infrastructures and harmony with participating

countries' interests. The course focuses also on international order and relationships from the viewpoint of Korea.

MGT684 Wireless Communications

The purpose of this course is to initiate the newcomer to cellular radio and wireless personal communication, one

of the fastest growing fields in the world. Technical concepts which are at the core of design, implementation and

invention of wireless communication systems are presented in an order that is conductive to understanding general

concepts, as well as those specific to particular cellular and personal communication systems and standards. This

course has been mainly prepared for the student or practicing engineer who is already familiar with technical

concepts such as probability, communication theory, and basic electromagnetics. However, like the wireless

communications industry itself, this lecture combines material from many different technical disciplines, so it is

unlikely that any student will have had introductory courses for all of the topics covered. So, during the lecture,

some focuses on the basic theory and fundamental disciplines might be presented for the student who does not

have enough knowledge in electrical or communication engineering.

MGT685 Broadband Communications

The main topics of this course are the ATM concept, the BISDN protocol the Reference model, ATM traffic

control, ATM switching, ATM interworking and ATM prospects.

MGT686 Digital Signal Processing

The basics and principles of deterministic (non stochastic) digital signal processing will be discussed. Topics

include Fourier analysis, Z-transforms, discrete and fast Fourier transforms, sampling and reconstruction, and filter

designs.

MGT687 Research Methodologies in Financial Engineering

This course is designed to help students prepare a dissertation in financial engineering. It covers research methods

to analyze the issues in financial engineering and various numerical methods to deal with derivative securities

with complex structure and risk management issues. As a culminating experience, students are expected work on

an issue of choice for their dissertations. A preliminary version of the dissertation is to be submitted, presented

and evaluated as a term paper.

MGT700 Probability Models with Applications

This course is designed to provide graduate students in Management Science / Industrial Engineering and related

areas with advanced-level probability models with various applications required for the graduate level research.

MGT701 Multivariate Statistical Analysis

This course covers the use of multivariate normal sampling theory, linear transformations of random variables, one-

, two-, and multi-sample tests, profile analysis, partial and multiple correlation, multivariate ANOVA and least

squares, discriminant analysis, principal components, factor analysis, Cluster analysis, data mining, and some special

topics. Some statistical packages, SAS, SPSS, and MATLAB, are also included.

MGT705 Special Topics in Management Engineering I

MGT706 Special Topics in Management Engineering II

MGT707 Special Topics in Management Engineering III

MGT710 Organization Change & Innovation

This course is designed to provide in-depth understanding of change and the innovation process in an organization.

Theoretical models, practical tools, and business cases are discussed in the class and a special research project will

be assigned to students, reflecting their research interests, on a group basis.
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MGT711 Advanced Seminar in Strategy

This seminar explores contemporary issues in strategy research. The main objective of this course is to expose

students to important research streams in the strategy field. This course seeks to enable students to develop

sophisticated conceptual and analytical skills that are necessary for conducting research in the future.

MGT720 Marketing Data Analysis

For those who are familiar with Research Methods and Marketing Research courses, this course offers an in-depth

opportunity to understand and apply data analysis techniques in Marketing. After briefly reviewing issues

regarding causality, validity, reliability, experimental design, measurements, and sampling, quantitative and

qualitative data analysis methods will be dealt with in depth with their theoretical background. The data analysis

techniques to be dealt with include parametric and nonparametric statistical testing techniques, exploratory data

analysis techniques, cross tabulation, multidimensional scaling, regression, analysis of variance, discriminant analysis,

factor analysis, cluster analysis, conjoint analysis, canonical analysis, Logit, and LISREL.

MGT722 Empirical Methods in Financial Accounting

Empirical methods in Financial accounting Deals with statistics, math and econometrics needed in empirical studies

in financial accounting. This course cover numerous academic papers in financial accounting related to empirical

methods.

MGT730 Operations Strategy

This course deals with the theoretical and empirical research results in the operations strategy area, such as

contents and process of operations strategy, relationships among quality, lead time, operational flexibility and

competitive performances. Also covered are strategic decision-making problems related to the physical,

organizational, and external resources of manufacturing and service operations, performance measurement systems,

supply chain strategies, and environmentally conscious design and manufacturing issues.

MGT731 Supply Chain Management

Nowadays, the use of Information Technology (IT) in Supply Chain Management is inevitable to maximize the

efficiency of management. This course provides the techniques of Supply Chain Management and the

Implementation Strategy & Methodologies of CALS.

MGT732 Management and Optimal Control Theory

The primary objective of this course is to teach the students the most fundamental aspects of management as a

system from an analytical perspective, and enable them to figure out dynamic interactions among key factors

present in the complex management system. The physical configuration and technology of the system, the

organizational control mechanism governing management principles, and the interaction of the two will be covered.

MGT734 Special Topics in Environment Management

This is a special course reserved for any new topics in the environmental management area of temporary interest

or of potential for a regular course development. This course deals with new issues around corporate

environmental strategy, environmental policy, industrial ecology, environmental management systems, and green

business development areas. Specific topics will be announced by the instructor before the course begins.

MGT740 Intelligent Information System

As Artificial Intelligence and Expert Systems (AI/ES) technologies progress, MIS managers need to understand not

only the fundamentals of AI/ES, but also their relationships with the existing information systems technologies

such as database and mathematical models. To meet this need, this course teaches the basic concepts and

development tools of AI/ES and applies them to the managerial decision support. The discussion of cases and

participating in a project are encouraged to learn real world experience of developing intelligent information

systems.

MGT742 Application of Decision Support Systems

Decision support systems concepts, applications and methodologies for developing and evaluating them will be

studied. Further issues addressed will include Executive Information Systems, Executive Support Systems, data

warehousing, data mining, agent and intelligent systems.
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MGT760 Capital Markets : Structure and Performance

The objective of this course is to analyze the capital markets including the stock market, the bond market, and

the money market. The determining factors of the yield curve and its term structure, the fund management of the

financial agents, the structure of the financial market, transaction cost, and the interrelationship among the money

market, stock market, and bond market are major issues to be dealt with in this course.

MGT761 Financial Econometrics

This course covers econometric methods used in finance and recent developments in the empirical research in

finance.

MGT762 Special Topics in Financial Engineering

This course is offered as needed to cover special issues in financial engineering which are not covered in other

courses.

MGT763 Financial Engineering

This course is offered as needed to cover methodology and techniques to analyze important new issues that arise

in the field of financial engineering.

MGT764 Advanced Theory of Insurance and Risk Management

This course is designed to help students understand the issues related to insurance and risk management of

individuals, organizations, and society. The course adopts rigorous and logical approaches to analysis on issues

based on economics and mathematics.

MGT775 Special Topics in Management I

MGT776 Special Topics in Management II

MGT777 Special Topics in Management III

MGT778 Special Topics in Technology Management

This is a special course reserved for new topics in the techno management area of current interest or of potential

for regular course development.

MGT779 Special Topics in Management Information System

MGT780 Special Topics in Telecommunication Management

This course addresses special topics of emerging data communication and management technologies. Possible topics

include mobile communication, distributed information infrastructure, emerging telecommunication management

techniques, Internet & Intranet application, Enterprise Telecommunication Infrastructure Modeling, etc.

MGT788 Special Topics in Technology Management Ⅰ       

This is a special course reserved for new topics in the techno management area of current interest or of potential

for regular course development.

MGT789 Special Topics in Technology Management Ⅱ

This is a special course reserved for new topics in the techno management area of current interest or of potential

for regular course development.

MGT800 Multiple Criteria Decision Analysis

The problems of multi-criteria decision-making (MCDM) are broadly classified into two categories: MADM and

MODM. The purpose of this course is to provide theories and methods for both MADM and MODM.

MGT810 Doctoral Dissertation Seminar Management

The course provides the current research streams in major behavioral research areas such as organizational

behavior, strategic management, technology and venture management. This course is basically designed for doctoral

students in the area of behavioral science. Students can develop their dissertation ideas and learn new analytical

tools and research methods, as well as state-of-the-art theory through various research topics in this course.
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MGT820 Advanced Issues in Marketing

The course deals with recent theoretical and practical issues in Marketing for Ph.D. students.

MGT843 Distributed Information System in Internet Environment

This course is offered to graduate students who aspire to acquire discipline in building Distributed Information

Systems in Internet Environments.

MGT860 Foundations of Financial Models

This course is designed to lay down mathematical and economic foundations for discrete and continuous time

models in modern finance theory. It covers stochastic calculus, partial differential equations and optimization

techniques and models to analyze advanced issues in the multi-period portfolio theory, the arbitrage pricing theory,

term structure of interest rates and the multi-period asset pricing theory.

MGT861 Advanced Special Topics in Finance

This course deals with advanced special topics in finance. The purpose is to introduce fore-front financial theories,

developments, and applications.

MGT862 Applied Econometrics

This offering is designed for students interested in applied econometrics methods in economics and business. It

covers topics typically encountered in conducting empirical econometric research including nonlinear regression

models, time series-cross section models, models with lagged variables, discrete choice models, and limited

dependent variables models.

MGT863 Advanced Topics in Game Theory

This is a doctoral seminar course for those who are interested in game theory and application. This course deals

with new research issues around equilibrium refinement, competitive analysis, bargaining, auction, mechanism

design, and evolutionary game areas in depth. Specific topics will be announced by the instructor before the

course begins.

MGT880 Telecommunication Systems Analysis

Key performance evaluation issues for designing and operating various telecommunication systems are investigated,

and the associated analytic methodologies are studied. Prerequisite analytic tools such as queueing and reliability

models are also covered.

MGT900 Korean Business and Culture

This course is offered for incoming exchange students and foreign students who need and desire a basic

understanding of Korean society, the Korean business environment and Korean language. Classroom lectures will

cover the areas of politics (domestic and Asia region), society, business, mass media, and the characteristics of the

Korean Economy. Field trips to the industry area will be planned to help enhance understanding. With this basic

understanding, students will acquire skills for doing business in Korea.

MGT960 Thesis for Graduate Students

MGT965 Independent Study for Graduate Students

MGT966 Seminar for Graduate Students

MGT980 Thesis for Doctoral Students

GT985 Individual Study

MGT986 Seminar for Doctoral Students

MGT997 Project Study (Management Consulting Project)

This is the capstone course for the KAIST MBA program. It enables second-year MBA students to integrate what

they have learned from the courses taken for the last three semesters, which include diverse management

disciplines from marketing, strategy, finance, accounting, to supply chain management and IT. From this course,

the students should endeavor to understand how to solve real managerial problems that involve complex
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cause-and-effect relationships associated with all of the value-creating activities a firm must perform to be

competitive in the global market. In this course, students work as teams of 4~5 second-year MBA candidates,

preferably with diverse professional and academic backgrounds so that teammates complement each other's abilities

and experience.

MGT998 Internship Program

This course is designed to provide students with realistic field experience in the management area. Students will

participate in special projects or in daily operation tasks in the consulting, manufacturing or service industries.

They are expected to apply management theories, and practice what they have learned from other courses, to have

hands-on experiences, and to build a personal network with other industrial experts during the course.

MGT999 International Internship

This course was created to provide MBA students with an improved understanding of global issues and equip

them with professional and international competence. This internship program will develop practical skills that

integrate a student's academic learning into real life situations. In addition, this internship program will allow

students to experience collaborative and multicultural work, as students work side by side with non-Korean

employees and within different work and management contexts.

❒ Graduate Courses: IMBA

IMB504 Managerial Statistics and Decision-making

The primary objective of this course is to enable the students to raise capability to solve real-world managerial

problems through statistical and analytical methodologies. It will nurture effective management capability and

leadership by integrating objective and quantitative perspectives with more strategic and qualitative approches.

IMB510 Leadership, Human Behavior and Organizations

The learning goal for this course is to increase students' conceptual and analytical knowledge and skills about

individual, interpersonal, group, and intergroup behavior in complex organizations. This course achieves the learning

goal by introducing students to conceptual models and frameworks, focusing on those that are relevant and useful

in today's business environment. This course applies these models and frameworks to cases about real

organizational problems and managerial situations.

IMB511 Global Strategic Management

An overarching question of modern corporations is how to be better than other competitors in the long run. To

address this question, this course provides theoretical frameworks for strategic management geared toward gaining

sustainable competitive advantage over rivals for a long period time. Using various business cases of global

companies, this course allows students to obtain strategic mind and capabilities for strategic analysis that can

readily be applicable to real business world.

IMB512 Research Methods

This course introduces fundamental concepts and applications in research methodologies. From lectures, case studies

and exercises, students will experience in research design and acquire an ability to collect and analyze empirical

data.

IMB520 Marketing Management

The objective of this course are (1)to define the strategic role of marketing in the firm, (2)to introduce students to

the key elements of marketing analysis, (3) to provide a sound conceptual and theoretical tool kit for analysing

marketing problems, and (4)to advance students' understanding of the marketing process as a framework of looking

at the world.

IMB529 China Marketing

This course deals with the marketing strategy and practice issues for successful entry to China market, where long

history and cultural diversity coexist with the rapid economic development. Students will study the marketing

environments and cases for developing marketing mix and markeeting implementation.
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IMB531 New Product Innovation and SCM

This course consists of theories and empirical studies on new product innovation and supply chain management,

which are essential to developing firm's sustainable competitive advantage. It focuses on case analysis as well as

theoretical investigation for the entire value chain activities from new product development to sales in the market.

IMB539 China SCM

China has developed her manufacturing capability dramatically. This course focuses on the manufacturing strategy,

supply chain strategy, and distribution and logistics of global and local manufacturing companies. Case discussion

and practical issues will be more emphasized.

IMB540 Business and Society

Business management is in essence an economic activity. The consequences, however, are deep and wide both in

the society and the natural environment. This course deals with the socio-ecological consequences of management,

their subsequent influence to business, and the managerial challenges related to the complex relationship between

business and society.

IMB560 Financial Accounting and Analysis

This course studies the basic principles of preparing financial statements including the measurement and valuation

of their components. It also covers the basic analysis of financial statements by examining the meaning and

implications of the financial statements. Through this, this course provides a fundamental framework of how to

use accounting information for value creation and strategic decision making.

IMB561 Financial Strategy and Valuation

This course is designed to introduce the foundations and the basic tools for making financial decisions. This

course will cover the topics including discounted cash flows, net present value, the concept of risk, cost of capital,

capital budgeting, capital structure decisions, dividend policy, and real options.

IMB564 Business Economics Analysis

The first half of this course is designed to help students to understand firm's decision and behavior in the

framework of microeconomics by focusing on various competition situations, and to develop analytical capabilities

of dealing with managerial issues in various business environments. The second half of this course focuses on

understanding business environments in terms of macroeconomic situations in which business managers make their

real decision.

IMB590 Global Business Network

This is a four-week global business practice course co-offered with top Chinese business schools. KAIST and

Chinese MBA students in one class visit each other for two weeks, and study the country's market, business

environment, and management culture through lectures, site visits, and case discussions.

IMB591 Global Leadership Development

This course is designed to provide participants with an intellectual and an experiential forum for developing the

inter-cultural and interaction skills necessary for International managers. Diverse teaching methods and learning

styles are grounded in theoretical constructs around cross-cultural management, international business and adult

learning.

IMB607 Global Management and Law

Law has become move important to managers yet so in flux. This course attempts to provide an integrated

treatment of law and management that show how the law provides ways for managers to minimize risk while

creating value and attaining core business objectives. It covers agency, contracts, sales, e-commerce, torts, and

product liability.

IMB652 Innovation Management Consulting

This course introduces fundamental methodologies and applications in business consulting. Students will learn

actual methodologies for process improvement from consulting methodologies of renowned consulting firms and

real world examples.
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IMB775 Special Topics in Technology Management(1)

This is a special course reserved for new topics in the techno management area of current interest or of potential

for regular course development.

IMB776 Special Topics in Technology Management(1.5)

This is a special course reserved for new topics in the techno management area of current interest or of potential

for regular course development.

IMB777 Special Topics in Technology Management(2)

This is a special course reserved for new topics in the techno management area of current interest or of potential

for regular course development.

IMB778 Special Topics in Technology Management(3)

This is a special course reserved for new topics in the techno management area of current interest or of potential

for regular course development.

IMB997 Capstone Project Study

This is the capstone course for the KAIST MBA program. It enables the second year MBA students to integrate

what they have learned from the courses taken for the last three semesters, which include diverse management

disciplines from marketing, strategy, finance, accounting, to supply chain management and IT.

❒ Graduate Courses: EMBA

EMB510 Leadership & Organizational Change

This course provides the basic frameworks and theories of organizational behavior and management of

organizations. The main course subjects include personality, motivation, and human relationships at the individual

level, management of conflicts and teams, leadership, organizational structures and cultures for managing efficient

and effective organizational change in a turbulent environment.

EMB511 Strategic Management

Why do some firms perform so much better than others? The answer, in great part, lies in their strategies, which

are the focus of this course. This course will provide for the development of managerial skills and in developing

winning strategies for the evolving and sometimes turbulent business environment a firm competes in. This course

will help executive managers understand their corporate capabilities and to learn how to leverage them to create

competitive advantages. Managers will learn that strategy must follow the firm's long-term goals; it encompasses

choices of products and markets, how the firm will serve customers better than competitors, what vehicles will be

used to grow or shift the mix of businesses, decisions about the sequencing of initiatives, and a clear, compelling

economic logic. This course is designed to provide personalized learning through the individual participation of

executive members and various case studies.

EMB513 Global Strategic Management

The main objective of this course is to understand the strategic management of multinational firms (MNCs) (i.e.

firms that operate in more than two countries). Executive members will study how firms decide whether and how

to develop operations in foreign countries and how firms can become successful once their operations cross

national boundaries. In particular, this course focuses on both the forces of globalization and their impact upon

the modern firm and its appropriate organizational and strategic response to global challenges. Most of the

information in this course is presented through in-class readings, participation, discussions, and case studies.

EMB514 Managerial Economics

This course provides an economic foundation for competitive advantage, competition, market analysis and business

model development. Topics include a concise economics review followed by horizontal and vertical boundaries of

the firm, transaction costs of market exchange, industry and market analysis, diversification, strategic commitment,

pricing rivalry, entry and exit, strategic positioning for and sustaining of competitive advantage. This course also

discusses these topics from the digital economics point of view. This course tries to help students gain an

analytic base, and generalizable and robust insights of business strategy by studying various case studies and thesis
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research in such areas as core competence, competitive analysis and business model development. A minimum

level of mathematics, such as the first order derivatives of functions, is required.

EMB520 Marketing Management

This course takes an analytical approach to the study of marketing problems of firms. Attention focuses on the

influence of the marketplace and the marketing environment on marketing decision making; focus is also given to

the determination of the organization's products, prices, channels, and communication strategies; and the

organization's system for planning and controlling its marketing effort.

EMB530 Operation Managements & SCM

This course deals with the strategy, design and diagnosis, development, operations and improvement of supply

chains, on which business information and physical goods flow. Success of a business is determined by the

competition among supply networks rather than the competition among individual firms. Competitiveness of a

supply network depends on how the value creation activities of constituent firms are integrated and provide the

values the market needs (price, speed, quality, variety, etc.). In order for a network to be successful, the product

and process developments, information management (demand forecasting, order management, production planning),

procurements, operations, logistics, and service activities of individual firms should be coordinated and/or

integrated. This course prepares students to be able to approach the supply chain integration issues by providing

strategic and analytic tools that can be used to evaluate the value creation and value transfer processes over a

supply chain.

EMB531 Management of Technology & Entrepreneurship

This course covers current issues, theories and practices on technology strategy, management of technology, R&D

management, and entrepreneurial management. The major issues covered include principles of technology

management and entrepreneurship, analysis of core technological competences, formulating and implementing

technology strategy, R&D project and professional management, entrepreneurial process, internal corporate

venturing, and new business development. Some emerging issues will also be discussed.

EMB541 E-Business and E-Commerce

Electronic Commerce (EC) and E-Business were born with the propagation of the Internet. EC and E-Business

have drastically changed retailing, manufacturer's direct marketing, banking and services. EC deals with the

corporate relations with external customers, suppliers and other partners, while E-Business deals with the

E-Transformation of internal parts of businesses including the manufacturing and procurement process. This course

studies the key trends, principle technologies for EC and E-Business, and business strategies by reading texts,

practicing sites, and discussing cases. Role playing is performed under real case scenarios.

EMB542 IT Management

This course is designed to provide a managerial perspective on the strategic and economic impact behind an

organization's investment in information technologies. Students will learn major IS management issues such as IS

strategic planning, IS architecture, IS organization, end user computing, IS implementation, and the evaluation of

IS impact.

EMB543 Social Responsibility Management

This course will focus on the frameworks and concepts of responsible and sustainable management. The

approaches used are those of multi-stakeholder approaches - integrating ethics issues, transparency, governance,

social responsibility, environmental responsibility and the economic responsibility of firms. This is an emerging

paradigm of business management both as a comprehensive corporate risk management framework and also as a

sustainable value creation framework. Substantiality reporting (SR), ranking and evaluation models and socially

responsible investment (SRI) will also be discussed.

EMB561 Corporate Finance

In a drastically changing business environment, students will learn the knowledge and judgement necessary for

adequate financial decision making. They will examine the basic issues related to capital budgeting, risk and

capital, capital structure, cost of capital, dividend policy, valuation and merger & acquisitions.
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EMB562 Accounting & Financial Statement Analysis

This course examines the usage of financial statements in evaluation of the firm and its prospects.

EMB571 International Field Trip Ⅰ

This course offers KAIST graduate business students an engaging experience on how business operates in the

United States, China, or Europe in comparison to South Korea. Emphasis is placed on the economic, regulatory

and managerial issues faced by multinational organizations-including ethical issues, intra-organizational relationships.

The business outlook and opportunities for the entire region as governmental and economic structures change are

also focused on.

EMB572 International Field TripⅡ

This course offers the students an engaging experience on how business operates in foreign countries, in

comparison to South Korea, through an intensive education at an overseas business school and visits to the foreign

corporate sites. The students will have an opportunity to understand the cultural, economic and social issues of

the country they visit and learn the critical success factors for Korean firms to compete in foreign markets.

EMB601 Decision Analysis & Statistics

Various probability models and statistical analysis are introduced to be able to reduce uncertainty. Decision

models and methods for a quality decision are also introduced under uncertainty. Statistical and decision analysis

are practiced for solving the related problems from industry as case studies.

EMB604 Managerial Quantitative Analysis

This course explores analytical theories and models to help managers make optimal decisions. Based on the

"bounded rationality" as suggested by decision theorists, the course focuses on understanding and solving diverse

and complex management problems by taking into account management environment uncertainties and learning

theories. Some of the key issues will include decision making under uncertainty, definition and value assessment

of management information, and resource allocation through mathematical programming.

EMB631 Business Forecasting and Strategies

Forecasting models and methods are introduced for analyzing the effect of management strategies in the related

markets. Case studies on forecasting and marketing strategies on major products over various industries are

practiced, including forecasting systems related to SCM and CRM.

EMB632 Negotiation & Conflict Management

This course reviews the strategies and tactics of distributive and integrative bargaining approaches in the theory

and practice of business and international negotiation. Students also practice, through various simulations and case

studies, skills to achieve the best available objectives in various business and international negotiation settings.

EMB633 Enterprise Risk Management

The course provides various schemes of risk management to future entrepreneurial managers rather than

academicians. The main course subjects include basic mathematical skills of finance (valuation of assets, portfolio

theory, options, etc.), foreign exchange risk, operational risk, market & competition risk for increasing value of

enterprises by effectively managing various risks in a corporate environment.

EMB641 Strategic Customer Relationship Management (CRM)

This course provides an overview of CRM from the strategic marketing perspective and explains how new

information technologies can be deployed and managed to optimize interactive relationships between a firm and its

customers. The main issues are economics of customer relationships, customer investment allocation, measurement

of service quality, concepts of CRM, architecture and tools of CRM, customer optimization and practical

applications.

EMB642 Knowledge Management (KM)

Based on the understanding of knowledge management concepts, concrete implementation methodologies and cases,

this course provides a vision, system, process, and organizational culture for effectively establishing the corporate

knowledge management strategies critical for achieving competitiveness in the 21st century knowledge-based

competitive environment.
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EMB643 6 Sigma Management

This course promotes understanding of the six-sigma technique globally regarded as the new paradigm for the

enterprise-wide quality management and deals with issues on six-sigma implementation and performance evaluation.

EMB670 Management of Cross Culture & Diversity

This course is designed to provide participants with an intellectual and experiential forum for developing the

interpersonal, inter-cultural communications and interaction skills necessary for international managers. As we

move into the 21st century, where globalization is dramatically shifting and demographics are changing, it is vital

that our workforce have a solid and practical understanding of the interrelationships between the self and the

world economy.

EMB671 Global Business Communication

The primary objective of this courses is to help MBA students grow as global managers through global /

international experiences. This courses consists of subjects such as global leadership, international negotiation,

global management principles, community services and so on that encourage students to experience and practice

what they have learned in classroom lectures.

EMB690 Special Topic in EMBA I

This is a special course reserved for new topics in the MBA area of current interest or with potential for

development as a regular course.

EMB691 Special Topic in EMBA II

This is a special course reserved for new topics in the MBA area of current interest or with potential for

development as a regular course.

EMB964 Field Application Project

This course is designed to provide students with realistic field experience in the management area. Students will

participate in special projects or in daily operating in the consulting, manufacturing or service industries. They are

expected to apply management theories, and practice what they have learned from other courses, to have hands-on

experiences, and to build a personal network with other industry experts during the course.

EMB965 Independent Subject Study
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Graduate Scahool of Finance
Phone: +82-2-958-3121, 3167

http://kgsf.kaist.ac.kr

1. Overview

Welcome to the KAIST Graduate School of Finance (KGSF). KGSF was opened in March 2006 by the Korea Advanced

Institute of Science and Technology (KAIST) in partnership with the Ministry of Finance and Economy of the Korean

government.

The people who set the standard for KGSF are both the students, who contribute to the learning experience even after

graduation, and the faculty, who shape and promote a high level of excellence in education and research.

KGSF is structured to provide the students not only with the intellectual and management skills but also the conceptual

and analytical tools necessary in facing the future. In addition, we provide a wide range of choices so students can take on

leadership roles and chart their desired course of achievement. Ingenuity and teamwork are the skills necessary to succeed.

We believe that these factors along with KGSF's advanced capabilities in instruction and research will pave the road to a

bright future.

KGSF is the first solely finance-focused graduate school in Asia, offering MBAs, specifically tailored finance

certificate programs. We provide a variety of in-depth finance tracks that are taught in English. Covered areas

include asset management, financial engineering, financial management & strategy, investment banking, risk

management, accounting & financial management, and other advanced modules.

2. Course Requirements

Graduate School of Finance & Accounting Program requires in total of 54 credits or more to graduate. Students have the

option to choose either the thesis requirement or the non-theses requirement.

❒ Graduate School of Finance Degree Programs Requirements

Degree

Classfication

General

Requirement

Major

Requirement
Major Electives Research

Total

Requirement

Thesis Degree 3 Cr. 10.5 Cr. 31.5 Cr. or more 9 Cr. or more 54 Cr. or more

Non-thesis

Degree
3 Cr. 10.5 Cr. 39 Cr. or more 1.5 Cr. or more 54 Cr. or more

❒ Graduate School of Finance MBA Thesis Requirement

A. Total Required Credits: 54 Credits or more

B. Fundamental Courses: 3

CC020 Ethics and Safty (1AU)

[substitution: FIN500 Ethics and Social Responsibility of Finance (1.5)]

CC511 Probability and Statistics(3)

[substitution: FIN504 Statistical Analysis for Finance(1.5), FIN538 Econometric Analysis for Finance(1.5)

FIN539 Advanced Econometric Analysis for Finance(1.5), FIN541 Financial Time Series Analysis(1.5)
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- Asset Management Track

Investment Strategy Module Fixed Income Securities Module

Financial Derivatives Module Financial Markets Module

- Financial Engineering Track

Financial Derivatives Module Fixed Income Securities Module

Financial Modeling Module Risk Management Module

- Financial Management & Strategy Track

Financial Management Module Corporate Finance Module

Financial Markets Module
Financial Marketing Module
(or Financial IT Module)

- Investment Banking Track

Corporate Finance Module Valuation Module

Financial Marketing Module
(or Financial IT Module)

Financial Management Module

- Insurance Track

Insurance Module Investment Strategy Module

Risk Management Module
Financial Marketing Module
(or Financial IT Module)

C. Major Courses (Mandatory): 10.5 Credits

FIN500 Ethics and Social Responsibility of Finance (1.5)

FIN501 Financial Accounting I (1.5)

[substitute: FIN615 Financial Statement AnalysisⅠ (1.5), FIN620 Advanced AccountingⅠ(1.5)]

FIN508 Investment Theory and Analysis(1.5)

[substitution: FIN645 Security Market Analysis and Trading Strategies(1.5), FIN646 Portfolio management]

FIN534 Introductory Financial Mathematics I (1.5)

[substitution: FIN535 Introductory Financial Mathematics II (1.5), FIN536 Financial MathematicsⅠ(1.5),

FIN537 Financial Mathematics II(1.5)]

FIN535 Introductory Financial Mathematics II (1.5)

[substitution: FIN536 Financial MathematicsⅠ(1.5), FIN537 Financial Mathematics II(1.5)]

FIN662 Research Methods in Finance I (1.5) <completion in 2nd semester, 2nd year>

FIN663 Research Methods in Finance II (1.5) <completion in 2nd semester, 2nd year>

D. Major Courses(Electives): 31.5 Credits or more

① Tracks (optional)

∘ Students can choose up to Three track(s)out of 9 that provide opportunities for structured, in-depth training that

specialized fields during their last semester, students are required to report their intended track(s) before the end

of the add/drop period (early May, early November).

∘ As a fulfillment of a track, students are required to take 12 credits in one designated track. Students are required to

take at least one course from module of the track.

※ Double-counting is not allowed (Each course taken should be allocated to only one track).

※ Courses taken overseas schools :credits and modules would be assigned and approved by the chair professor

which can apply towards graduation requirement up to 18 credits.

※ FIN600 Special Topics in Finance: When open a new course under the 'Special Topics' with

subtitle, the chair professor assign a module corresponding to this newly open course.
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- Risk Management Track

Risk Management Module Insurance Module

Financial Derivatives Module Fixed Income Securities Module

- Global F inancial Market Track

East Asian Finance Module Financial Markets Module

Valuation Module Financial Derivatives Module

- Accounting, Law and Regulation Track

Accounting Module Valuation Module

Corporate Finance Module Financial Management Module

- Self Design (Newly Open)

Students create or design concentration curriculum under supervision of their advising professors. The
curriculum should be approved by Department Chair and students should complete at least 12 credits
of the designated courses in their submitting concentration curriculum.

E. English Proficiency Requirement

- Students are required to complete two MGT900 English courses. This requirement is waived for students who have

obtained S (Superior Level Speaking) Level of Oral Proficiency Interview (OPI).

F. Research : FIN960 Thesis Research 9 Credits or more.

G. Notes

1) The revised course requirement applies to students from entering the program in 2010.

2) The revised course requirement can be applied to students who entered in or before 2009 with the approval

of the chair If students complete FIN500 Ethics and Social Responsibility of Finance(1.5), the general course

CC020 Ethics and Safety (1 AU), is exempted.

❒ Non-Thesis requirement

A. Total Required Credits: 54 credits or more

B. Fundamental Courses: 3

CC020 Ethics and Safty (1:0:0)

[substitution: FIN500 Ethics and Social Responsibility of Finance (1.5)]

CC511 Probability and Statistics(3)

[substitution: FIN504 Statistical Analysis for Finance(1.5), FIN538 Econometric Analysis for Finance(1.5),

FIN539 Advanced Econometric Analysis for Finance(1.5), FIN541 Financial Time Series

Analysis(1.5)

C. Major Courses (Mandatory): 10.5 Credits

FIN500 Ethics and Social Responsibility of Finance (1.5)

FIN501 Financial Accounting I (1.5)

[Substitution: FIN615 Financial Statement AnalysisⅠ(1.5), FIN620 Advanced AccountingⅠ(1.5)]

FIN508 Investment Theory and Analysis(1.5)

[substitution: FIN645 Security Market Analysis and Trading Strategies(1.5)], FIN646 Portfolio management]

FIN534 Introductory Financial Mathematics I (1.5)

[substitution: FIN535 Introductory Financial Mathematics II (1.5), FIN536 Financial MathematicsⅠ(1.5),

FIN537 Financial Mathematics II(1.5)]

FIN535 Introductory Financial Mathematics II (1.5)

[substitution: FIN536 Financial MathematicsⅠ(1.5), FIN537 Financial Mathematics II(1.5)]
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FIN667 Research Methods in Finance Case StudyⅠ(1.5) <completion in 2nd semester, 2nd year>

[substitution: FIN662 Research Method in Finance I (1.5)]

FIN668 Research Methods in Finance Case Study II (1.5) <completion in 2nd semester, 2nd year>

[substitution: FIN663 Research Method in Finance II (1.5)]

D. Major Courses(Electives): 39 Credits or more

① Tracks (optional)

∘ Students can choose up to Three track(s) out of 9 that provide opportunities for structured, in-depth training

that specialized fields during their last semester, students are required to report their intended track(s) befor the

end of the add/drop period (early May, early November).

∘ As a fulfillment of a track, students are required to take 12 credits in one designated track. Students are required

to take at least one course from module of the track.

※ Double-counting is not allowed (Each course taken should be allocated to only one track).

※ Courses taken overseas schools :credits and modules would be assigned and approved by the chair professor

which can apply towards graduation requirement up to 18 credits.

※ FIN600 Special Topics in Finance: When open a new course under the 'Special Topics' with subtitle,

the chair professor assign a module corresponding to this newly open course.

- Asset Management Track

Investment Strategy Module Fixed Income Securities Module

Financial Derivatives Module Financial Markets Module

- Financial Engineering Track

Financial Derivatives Module Fixed Income Securities Module

Financial Modeling Module Risk Management Module

- Financial Management & Strategy Track

Financial Management Module Corporate Finance Module

Financial Markets Module
Financial Marketing Module
(or Financial IT Module)

- Investment Banking Track

Corporate Finance Module Valuation Module

Financial Marketing Module
(or Financial IT Module)

Financial Management Module

- Insurance Track

Insurance Module Investment Strategy Module

Risk Management Module
Financial Marketing Module
(or Financial IT Module)

- Risk Management Track

Risk Management Module Insurance Module

Financial Derivatives Module Fixed Income Securities Module

- Global Financial Market Track

East Asian Finance Module Financial Markets Module

Valuation Module Financial Derivatives Module

- Accounting, Law and Regulation Track

Accounting Module Valuation Module

Corporate Finance Module Financial Management Module

- Self Design (Newly Open)

Students create or design concentration curriculum under supervision of their advising
professors. The curriculum should be approved by Department Chair and students should
complete at least 12 credits of the designated courses in their submitting concentration
curriculum.
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E. English Proficiency Requirement

- Students are required to complete two MGT900 English courses. This requirement is waived for students who have

obtained S (Superior Level Speaking) Level of Oral Proficiency Interview (OPI).

F. Research : FIN960 Thesis Research 1.5 Credits or more.

① Take 1 course (1.5cr.) from FIN965 Research for Graduate Students (1.5),

FIN966 Seminar for Graduate Students (1.5), FIN998 Internship Program(1.5),

FIN999 International Internship(1.5) or

② FIN961 Field Application Project(3 cr. or more)

③ International Students may take‘MGT900 Doing Business and Cultural Understanding in Korean Context(3)’

as a substitute course.

G. Notes

1) The revised course requirement applies for students entering in 2010.

2) The revised course requirement can be applied to students who entered in or before 2009 with the approval

of the chair.

If students complete FIN500 Ethics and Social Responsibility of Finance(1.5), the general course CC020

Ethics and Safety (1 AU), is exempt.
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Class.
Course

ID
Course Title

Lecture:Lab
:Cr . (HK)

Terms
offer red

Faculty in
Charge

Module Remark

Funda-
mental

CC020 Ethics & Safety 1AU S,F Professor in Charge 　
on-line

course

CC500
Ethics and Social Responsibility

of Finance
1.5:0:1.5(3) S,F Kim, Jisoo

CC511 Probability and Statistics 2:03:03 S Professor in Charge
Quantitative

Analysis

*FIN504

FIN538

Mandatory
Major

Courses

FIN504 Statistical Analysis for Finance 1.5:0:1.5(3) S
Lee, Hoe Kyung

Kim, Byung Chun

Quantitative

Analysis

*FIN539

FIN541

FIN505 Financial AccountingⅠ 1.5:0:1.5(3) F
Han, ingoo

Yu, Seongjae
Accounting

*FIN615

FIN620

FIN538
Econometric Analysis for

Finance
1.5:0:1.5(3) F Lee, Hoe Kyung

Quantitative

Analysis

*FIN539

FIN541

FIN534
Introductory Financial

MathematicsⅠ
1.5:0:1.5(3) S

Hyun,Jung-Soon

Steven Jordan

Financial

Mathematics

*FIN535

FIN536

FIN537

FIN535
Introductory Financial

Mathematics Ⅱ
1.5:0:1.5(3) S

Hyun,Jung-Soon

Steven Jordan

Financial

Mathematics

*FIN536

FIN537

FIN508 Investment Theory and Analysis 1.5:0:1.5(3) S
Choi, Wilson

Wonho

Investment

Strategy

*FIN645

FIN646

FIN662 Research methods in finance Ⅰ 1.5:0:1.5(3) F Professor in Charge
Financial

Modeling

Thesis

degree

FIN663 Research methods in finance II 1.5:0:1.5(3) F Professor in Charge
Financial

Modeling

Thesis

degree

FIN667
Research methods in finance

case study Ⅰ
1.5:0:1.5(3) F Professor in Charge

Financial

Management
*FIN662

FIN668
Research methods in finance

case studyII
1.5:0:1.5(3) F Professor in Charge

Financial

Management
*FIN663

Elective
Major

Courses
(Basic)

FIN501 Corporate Financial Strategy 1.5:0:1.5(3) S Steven Jordan
Corporate

Finance

FIN502
Introductory statistics for

finance
1.5:0:1.5(3) S Lee, Hoe Kyung

Quantitative

Analysis

FIN503
Microanalysis of Financial

Economics
1.5:0:1.5(3) F

Kim, Jaecheol,

Sung, Taeyoon

Financial

Economy

FIN506 Financial AccountingⅡ 1.5:0:1.5(3) S Jung, Kooyul Accounting

FIN507 Firm Valuation 1.5:0:1.5(3) S
Kang, Jangkoo

Park, Kwangwoo

Corporate

Finance

FIN509 Finance and Law 1.5:0:1.5(3) S
Park, Sungpil

Patrick Monahan

Financial

Management

FIN510 Corporate Law 1.5:0:1.5(3) F Professor in Charge
Financial

Management

FIN511
Financial Economy and

Macroeconomy
1.5:0:1.5(3) S Park, Kwangwoo

Financial

Economy

3. Curr iculum Terms: S:Spr ing SM:Summer F:Fall W:Winter
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Class.
Course

ID
Course Title

Lecture:Lab
:Cr . (HK)

Terms
offer red

Faculty in
Charge

Module Remark

Elective
Major

Courses
(Basic)

FIN512 Financial Economic Modeling 1.5:0:1.5(3) S
Kim, Jaecheol, Kim,

Tongsuk

Financial

Economy

FIN513
Advanced Financial

Economic Modeling
1.5:0:1.5(3) S

Kim, Jaecheol, Kim,

Tongsuk

Financial

Economy

FIN514 Information economics 1.5:0:1.5(3) F Kim, Jaecheol
Financial

Economy

FIN515 Money and Banking 1.5:0:1.5(3) F Kwon, Okyu
Financial

Economy

FIN516 Financial Economics 1.5:0:1.5(3) F
Kim, Jaecheol, Kim,

Tongsuk

Financial

Economy

FIN517 International Finance and Trade 1.5:0:1.5(3) S,F
Kim, Tong Suk
Kim, Jin Yong

Financial

Economy

FIN520 Theory of corporate
restructuring

1.5:0:1.5(3) F
Kang, Jangkoo

Park, Kwangwoo

Financial

Management

Elective

Major

Course

(Quanti-

tative

Analysis)

FIN531 Financial Information System 1.5:0:1.5(3) F Lee, Byungtae Financial IT

FIN532
Information Technology in

Financial Service Industry
1.5:0:1.5(3) F Lee, Byungtae Financial IT

FIN533 Financial Programming 1.5:0:1.5(3) F Professor in Charge
Financial

Modeling

FIN536 Financial Mathematics Ⅰ 1.5:0:1.5(3) F Hyun, Jung-Soon Fin.Math.

FIN537 Financial Mathematics Ⅱ 1.5:0:1.5(3) F Hyun, Jung-Soon Fin.Math.

FIN539
Advanced Econometric

Analysis for Finance
1.5:0:1.5(3) F Lee, Hoekyung

Quantitative

Analysis

FIN540 Applied Econometric Analysis 1.5:0:1.5(3) F Lee, Hoekyung
Quantitative

Analysis

FIN541 Financial Time Series Analysis 1.5:0:1.5(3) F Jun, Duk Bin
Quantitative

Analysis

FIN542
Advanced Financial Time Series

Analysis
1.5:0:1.5(3) F

Quantitative

Analysis

FIN543 Estimation of Financial Models 1.5:0:1.5(3) F Kim, Jin Yong
Quantitative

Analysis

FIN544 Empirical methods in finance 1.5:0:1.5(3) F
Kang, Jangkoo,

Lee, Hoekyung

Quantitative

Analysis

FIN545 Simulation methods 1.5:0:1.5(3) S
Kang, Jangkoo,

Kim, Tongsuk

Financial

Modeling

FIN546 Financial Information System II 1.5:0:1.5(3) F Han, ingoo Financial IT

FIN600
Special Topics in Finance
[Sub. Title :U.S. Financial

Markets and Institutions]
1.5:0:1.5(3) S,F

Kwon, Okyu
Park, Jong Ahn
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Class. Course
ID

Course Title Lecture:Lab
:Cr . (HK)

Terms
offerred

Faculty in
Charge

Module Remark

Elective
Major
Course

(Financial
Manage-

ment)

FIN601
Organization and
Leadership 1.5:0:1.5(3) S Professor in Cbarge

Financial
Management

FIN602 Evaluation and Incentives 1.5:0:1.5(3) S Professor in Cbarge
Financial

Management

FIN603 Financial Marketing
Management 1.5:0:1.5(3) S Han, Minhi Financial

Marketing

FIN604 Business Strategies in
Financial Service Industry

1.5:0:1.5(3) S Professor in Cbarge Financial
Management

FIN605
Competitive Marketing
Strategies of Financial
Business

1.5:0:1.5(3) F Professor in Cbarge
Financial
Marketing

FIN606 CRM in Financial
Institutions

1.5:0:1.5(3) F Professor in Cbarge Financial
Marketing

FIN607
Market-Oriented Design of
Financial Products and
Services

1.5:0:1.5(3) S Professor in Cbarge
Financial
Marketing

FIN608
Channel Management of
Financial Products and
Services

1.5:0:1.5(3) F Professor in Cbarge
Financial
Marketing

FIN609 Commercial Bank
Management

1.5:0:1.5(3) S Park, Kwangwoo Financial
Management

FIN610
Principles of Insurance and
Risk 1.5:0:1.5(3) F Professor in Cbarge Insurance

FIN611
Insurance Organization
Management 1.5:0:1.5(3) F Professor in Cbarge Insurance

FIN612 Investment Banking 1.5:0:1.5(3) F Choi,Wilson Wonho Valuation

FIN613 Monetary Policy and
Financial Regulation

1.5:0:1.5(3) F Park, Kwangwoo Financial
Management

FIN614 Enterprise Risk Mgmt. 1.5:0:1.5(3) S Kim, Tong Suk Risk
Management

FIN615
Financial Statement
AnalysisⅠ 1.5:0:1.5(3) F Jung, Kooyul Accounting

FIN616
Financial Statement
Analysis Ⅱ 1.5:0:1.5(3) F Yu, Seongjae Accounting

FIN617 Advanced Corporate
Financial Policy 1.5:0:1.5(3) S Steven Jordan Corporate

Finance
FIN618 Managerial AccountingⅠ 1.5:0:1.5(3) F Jung, Kooyul Accounting
FIN619 Managerial AccountingⅡ 1.5:0:1.5(3) F Jung, Kooyul Accounting
FIN620 Advanded Accounting I 1.5:0:1.5(3) S Jung, Kooyul Accounting
FIN621 Advanced Accounting II 1.5:0:1.5(3) S Jung, Kooyul Accounting

FIN622 Behavioral Finance 1.5:0:1.5(3) SM Professor in Cbarge Financial
Markets

FIN623
Financial Market
Microstructure 1.5:0:1.5(3) SM Kang, Jangkoo

Financial
Markets

FIN624 Corporate Governance 1.5:0:1.5(3) F Park, Kwangwoo
Coporate
Finance

FIN625 Venture Capital
Investments 1.5:0:1.5(3) S Professor in Cbarge Valuation

FIN626 Private Equity Investments 1.5:0:1.5(3) S Park, Kwangwoo Valuation

FIN627 Mergers and Acquisitions 1.5:0:1.5(3) F Kang, Jangkoo,
Park, Kwangwoo

Valuation

FIN628 Insurance analysis 1.5:0:1.5(3) S Professor in Cbarge Insurance
FIN629 Life and health insurance 1.5:0:1.5(3) S Professor in Cbarge Insurance

FIN630 Property and casualty
insurance

1.5:0:1.5(3) S Professor in Cbarge Insurance

FIN631 International Finance 1.5:0:1.5(3) SM Professor in Cbarge Financial
Markets

FIN632
Cases in investment
banking 1.5:0:1.5(3) S Park, Kwangwoo Valuation

FIN633
Case Study in Financial
Institutions Management 1.5:0:1.5(3) S Park, Kwangwoo

Financial
Management

FIN634 Insurance Economics 1.5:0:1.5(3) S,F Professor in Cbarge Insurance
FIN635 Insurance Theory 1.5:0:1.5(3) S,F Professor in Cbarge Insurance
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Class. Course
ID

Course Title Lecture:Lab
:Cr . (HK)

Terms
offerred

Faculty in
Charge

Module Remark

Elective
Major
Course

(Financial
Engineering)

FIN641 Forward, Futures, and Swaps 1.5:0:1.5(3) S Byun, Suk Jun Financial Derivatives

FIN642 Options: Theory and practice 1.5:0:1.5(3) S Byun, Suk Jun Derivatives

FIN643 Security Market Analysis 1.5:0:1.5(3) F Rhee, Kie-Hong Financial Markets

FIN644 Analysis of Fixed Income Securities 1.5:0:1.5(3) S Kim, Tong Suk,
Kang, Jangkoo Fixed Income Securities

FIN645
Security Market Analysis
and Trading Strategies 1.5:0:1.5(3) F Kim, Jin Yong Investment Strategy

FIN646 Portfolio management 1.5:0:1.5(3) F Kim, Jin Yong Investment Strategy

FIN647 Asset Pricing Theory 1.5:0:1.5(3) F Kang, Jangkoo Financial Modeling

FIN648 Advanced Fixed Income Securities 1.5:0:1.5(3) F Kim, Tong Suk,
Kang, Jangkoo Fixed Income Securities

FIN649 Numerical Methods in Finance 1.5:0:1.5(3) F
Kim, Tong Suk,
Kang, Jangkoo Financial Modeling

FIN650 Financial Market Risk management 1.5:0:1.5(3) S Kim, Tong Suk Risk Management

FIN651 Credit Risk management 1.5:0:1.5(3) F Olfa Maalaoui Risk Management

FIN652 Operational risk Management 1.5:0:1.5(3) S Kim, Tong Suk Risk Management

FIN653 Interest Rate Derivatives 1.5:0:1.5(3) S Ahn, Dong Hyun Fixed Income Securities

FIN654 Credit risk and credit derivatives 1.5:0:1.5(3) F Kim, Jin Yong Fixed Income Securities

FIN655 Derivative Trading Strategies 1.5:0:1.5(3) F Roo, Hyuk Seon Derivatives

FIN656 Advance Derivative Securities 1.5:0:1.5(3) F Professor in Cbarge Derivatives

FIN657 Exotic options 1.5:0:1.5(3) F Professor in Cbarge Derivatives

FIN658 Modeling in Financial Engineering 1.5:0:1.5(3) S,F Kang, Jangkoo,
Kim, Tong Suk Financial Modeling

FIN659 Advanced Modeling in Financial
Engineering

1.5:0:1.5(3) F Kang, Jangkoo,
Kim, Tong Suk

Financial Modeling

FIN660 Real Estate Investments 1.5:0:1.5(3) S Professor in Cbarge Investment Strategy

FIN661 KOSDAQ market 1.5:0:1.5(3) F Kim, Ji Soo Financial Markets

FIN664 Cases in Financial Engineering 1.5:0:1.5(3) F Kang, Jangkoo Derivatives

FIN665 Cases in Risk Management 1.5:0:1.5(3) S Kim, Tong Suk Risk Management

FIN666 Cases in Asset Management 1.5:0:1.5(3) F Kang, Jangkoo,
Kim, Tong Suk,

Investment Strategy

FIN669 Real Estate Securities 1.5:0:1.5(3) F Cho, Hoon Derivatives

FIN675 Bond Investment Strategies 1.5:0:1.5(3) F
Kang, Jangkoo
Kim, Tong Suk

Robert Webb
Fixed Income Securities

Elective
Major

Course (East
Asian

Finance)

FIN681 Chinese Financial Markets I 1.5:0:1.5(3) S Kim, Ji Soo East Asian Financial
Markets

FIN682 Japanese Financial Markets 1.5:0:1.5(3) F Professor in Cbarge East Asian Financial
Markets

FIN683 International Financial Markets 1.5:0:1.5(3) SM Kim, Joohoon East Asian Financial
Markets

FIN684 Chinese Financial Law 1.5:0:1.5(3) S Kim, Ji Soo East Asian Financial
Markets

FIN685 Northeast Asian Financial Law 1.5:0:1.5(3) F Professor in Cbarge East Asian Financial
Markets

FIN686 International Financial Law 1.5:0:1.5(3) SM Professor in Cbarge East Asian Financial
Markets

FIN687
Cases in East Asian Financial
Markets

1.5:0:1.5(3) S Kim, Joo Hoon
East Asian Financial

Markets

FIN688 China's Economy and Merchants
Group 1.5:0:1.5(3) S,F Kim, Ji Soo East Asian Financial

Markets

FIN689 Chinese Financial Markets II 1.5:0:1.5(3) S,F Kim, Ji Soo East Asian Financial
Markets

FIN690
New Emerging Markets in
Developing Economies and
Global Cooperation

1.5:0:1.5(3) S,F Hong, In-Kie
East Asian Financial

Markets

FIN691 Foreign Exchange Markets 1.5:0:1.5(3) S,F
Kang, Jangkoo
Kim, Tong Suk
Kim, Jin Yong

East Asian Financial
Markets

FIN692 International Debt Markets 1.5:0:1.5(3) S,F
Kang, Jangkoo
Kim, Tong Suk
Kim, Jin Yong

East Asian Financial
Markets
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Class. Course
ID

Course Title Lecture:La
b:Cr . (HK)

Terms
offerred

Faculty in
Charge

Module Remark

Elective
Major
Course

(SpecialT
opics

Seminar)

FIN701
New Emerging Markets in
Developing Economies and
Global Cooperation

1:0:1(3) S,F Lee, Hoekyung
Quantitative

Analysis

FIN702
Special topics in econometric
analysisⅡ

2:0:2(3) S,F Lee, Hoekyung
Quantitative

Analysis

FIN703
Special topics in econometric
analysisⅢ

3:0:3(3) S,F Lee, Hoekyung
Quantitative

Analysis

FIN704
Special topics in investment
BankingⅠ 1:0:1(3) S,F

Professor in
Charge

Corporate Finance

FIN705
Special topics in investment
Banking II 2:0:2(3) S,F

Professor in
Charge

Corporate Finance

FIN706
Special topics in investment
BankingIII 3:0:3(3) S,F

Professor in
Charge

Corporate Finance

FIN707 Special topics in insurance Ⅰ 1:0:1(3) S,F
Professor in
Cbarge

Insurance

FIN708 Special topics in insurance II 2:0:2(3) S,F
Professor in
Cbarge

Insurance

FIN709 Special topics in insurance III 3:0:3(3) S,F
Professor in
Cbarge

Insurance

FIN710 Special topics in accounting I 1:0:1(3) S,F
Professor in
Charge

Accounting

FIN711 Special topics in accounting II 2:0:2(3) S,F
Professor in
Charge

Accounting

FIN712 Special topics in accounting III 3:0:3(3) S,F
Professor in
Charge

Accounting

FIN713
Special topics in financial
institutions managementⅠ 1:0:1(3) S,F Kwon, Okyu

Financial

Management

FIN714
Special topics in financial
institutions managementⅡ

2:0:2(3) S,F
Professor in
Charge

Financial

Management

FIN715
Special topics in financial
institutions management III

3:0:3(3) S,F
Professor in
Charge

Financial

Management

FIN716
Special Topics in Financial
Engineering Ⅰ 1:0:1(3) S,F

Professor in
Charge

Derivatives

FIN717
Special Topics in Financial
Engineering II 2:0:2(3) S,F

Professor in
Charge

Derivatives

FIN718
Special Topics in Financial
Engineering III 3:0:3(3) S,F

Professor in
Charge

Derivatives

FIN719
Special Topics in Risk
Management Ⅰ 1:0:1(3) S,F Kim, Tong Suk Risk Management

FIN720
Special Topics in Risk
Management II

2:0:2(3) S,F Kim, Tong Suk Risk Management

FIN721
Special Topics in Risk
Management III

3:0:3(3) S,F Kim, Tong Suk Risk Management

FIN722
Special topics in asset
management I 1:0:1(3) S,F Kim, Tong Suk Investment Strategy

FIN723
Special topics in asset
management II 2:0:2(3) S,F Kim, Tong Suk Investment Strategy

FIN724
Special topics in asset
management III

3:0:3(3) S,F
Professor in
Charge

Investment Strategy

FIN725
Special topics in East Asian
Financial Markets I 1:0:1(3) S,F

Professor in
Charge

East Asian Financial

Markets

FIN726
Special topics in East Asian
Financial Markets II 2:0:2(3) S,F

Professor in
Charge

East Asian Financial

Markets

FIN727
Special topics in East Asian
Financial Markets III 3:0:3(3) S,F Hong, In-Kie

East Asian Financial

Markets

FIN730
Energy and Environmental
Technology 3:0:3(3) S,F

Professor in
Charge
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Class. Course
ID Course Title Lecture:Lab:

Cr . (HK)
Terms

offerred
Faculty in

Charge Module Remark

Research

FIN960 Master Thesis 　 　  S 　Professor in Charge

Research
　
　

FIN961 Field Application Project 0:6:3(3) F Professor in Charge

FIN965 Research for Graduate Students 1.5:0:1.5(3) S Professor in Charge

FIN966 Seminar for Graduate Students 1.5:0:1.5(3) S Han, ingoo

FIN998 Internship Program 1.5:0:1.5(3) SM,W Professor in Charge

FIN999 International Internship 1.5:0:1.5(3) SM,W Professor in Charge

※  *means Substitute Courses
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4. Course Descr iptions

❐ Finance MBA

FIN500 Ethics and Social Responsibility of Finance 1.5:0:1.5(3)

This course is intended to nurture sound financier/financial managers who study and understand both ethics and

social responsibility of finance industry should be important and educated for future development and growth of

the industry.

FIN501 Firm Valuation 1.5:0:1.5

This course will provide the basic framework for valuing projects or firms. Topics discussed in this course will

include the estimation of cash flow, the determination of appropriate risk-adjusted discount rate, Net Present Value

method, and IRR method.

FIN502 Introductory statistics for finance 1.5:0:1.5

This course offers the foundation of statistics to study the area of finance. Students will learn about topics such as

probability, descriptive statistics, normal and student t-distributions, inference and hypothesis testing.

FIN503 Microanalysis of Financial Economics 1.5:0:1.5

This course is designed to provide the basic economic theory to understand finance. The topics will include the

onsumer theory, firm theory, industry organization, and equilibrium theory from the perspective of finance.

FIN504 Statistical Analysis for Finance 1.5:0:1.5

This course is designed to provide the framework for statistical analysis to study finance. Topics such as statistical

inference, hypothesis testing, and regression analysis will be discussed.

FIN505 Finanacial Accounting I 1.5:0:1.5

This course examines basic concepts of financial accounting. This course provides a basic framework to

understand the financial statement from the perspective users. It also provides overview of the basic financial

statements - income statement, balance sheets, and cash flow statement.

FIN506 Finanacial AccountingⅡ 1.5:0:1.5

This course examines basic concepts of financial statements from the perspective of users. It focuses on the

elements that constitute financial statements.

FIN507 Corporate Financial Strategy 1.5:0:1.5

This course will examine the corporate financial policy. The issues dicussed in this course will contain the capital

structure policy, dividend payout policy, lease, executive compensation and merger and acquisitions.

FIN508 Investment Theory and Analysis 1.5:0:1.5

This course is designed to deliver the principles of investment theory and analysis for students majoring in

finance. Topics that will be discussed in this course will include the relation between the expected return and risk,

asset pricing theories, portfolio management, and the market efficiency.

FIN509 Finance and Law 1.5:0:1.5

We discuss legal issues in finance. Especially, we examine the soundness of the bank management by exploring

the Banking Act.

FIN510 Corporate Law 1.5:0:1.5

This course will first survey various forms of business association available in the current legal system in order to

achieve business goals of securing sourcing, know-how, and market positioning. Then it will cover i) the

fiduciary duties of the management, board of directors and controlling shareholder, ii) securities laws.

FIN511 Financial Economy and Macroeconomy 1.5:0:1.5

Financial markets and financial institutions are closely related with the macroeconomy. This course will teach the

principles of macroeconomics and examine the macroeconomic effects on financial markets and financial

institutions.
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FIN512 Financial Economic Modeling 1.5:0:1.5

This course provides the concept of agent-based Modeling and the application to financial market. The irrational

behaviors of investors and many anomalies in the financial market can be modeled by agent-based modeling

FIN513 Advanced Financial Economic Modeling 1.5:0:1.5

The purpose of this course is studying the application of the Agent-Based Modeling to the financial market.

Irrational behaviors in the financial market are examined by the team projects.

FIN514 Information economics 1.5:0:1.5

This course is designed to analyze the role of information in financial markets and in corporate finance. Students

will study the issues of moral hazard and adverse selection due to information asymmetry, and explore those in

financial environments.

FIN515 Money and Banking 1.5:0:1.5

This course is designed to help you prepare for careers in the central bank or in financial services industry where

understanding economics of money and banking is crucial. To achieve the goal of this course effectively, we seek

to bridge the gap between practitioners and academicians by applying theory to practice.

FIN516 Financial Economics 1.5:0:1.5

This course deals with asset pricing models based on a general equilibrium approach. The goal of this course is

to understand the microfoundations of financial economics and fundamental pricing mechanism. The fundamentals

are applied to study in depth the asset pricing models and the term structure of interest rates.

FIN517 International Finance and Trade) 1.5:0:1.5(3)

This course studies the open-economy macroeconomic theory and foreign direct investment theory. After reviewing

the traditional theories in international economics, this course examines various theories and empirical findings on

foreign direct investments from the viewpoint of finance.

FIN520 Theory of corporate restructuring) 1.5:0:1.5

This course provides theoretical and empirical foundations for corporate restructuring methods such as spin-off,

divestures, euity carve-out, and leverage recapitalization from the point of finance. It also examines the accounting

and law perspectives as well as financial perspective.

FIN531 Financial Information System 1.5:0:1.5

The main topics include basic concepts of financial management, decision support system for financial planning

and the information system for financial institutions. Financial experts in the field are frequently invited to speak.

FIN532 Information Technology in Financial Service Industry 1.5:0:1.5

The purpose of this course is to understand the relationships among key components of information technology in

financial service industry. This course covers internet banking, software development strategy and MIS organization.

FIN533 Computer Programming in Finance 1.5:0:1.5

This course provides a systematic introduction to the analysis and implementation of numerical methods used in

financial engineering and risk management. The course uses EXCEL, VBA and Matlab.

FIN534 Introductory Financial Mathematics Ⅰ 1.5:0:1.5

This course provides the basic mathematics for finance. Topics discussed in this course will include the vector and

matrix, matrix-related calculus, matrix decomposition, eigen value and eigen vectors, and other linear algebra

related mathematics used in finance..

FIN535 Introductory Financial Mathematics Ⅱ 1.5:0:1.5

This provides the basic knowledge required to understand finance. Topics discussed in this class include the basic

concepts of functions, differentiation and integration, optimization without constraints, optimization with equality

constraints, and optimization with inequality constraints.

FIN536 Financial Mathematics Ⅰ 1.5:0:1.5

This course introduces the basic mathematics for financial engineering. The topics discussed in this course include

the stochastic processes and stochastic calculus. Examples in financial engineering will also be presented.
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FIN537 Financial Mathematics Ⅱ 1.5:0:1.5

This course provides the mathematics for financial engineering. This course deals with the same topics discussed

in Financial mathematics 1 at a more advanced level. The topics discussed in this course include the stochastic

processes and stochastic calculus.

FIN538 Econometric Analysis for Finance 1.5:0:1.5

This course is designed to provide the framework to analyze the financial data using the econometric methods.

This course is centered on the regression analysis and provides opportunity to practice the econometric analysis

using the real financial data.

FIN539 Advanced Econometric Analysis for Finance 1.5:0:1.5

This course is designed to provide the framework to analyze the financial data using the advanced econometric

methods. Topics covered in this course includes simultaneous equations, error correction models, vector

autoregression, generalized method of moments, and limited dependent models.

FIN540 Applied Econometric Analysis 1.5:0:1.5

This course is designed to provide the framework to analyze and interpret the financial data using the econometric

methods. Students will learn about how to use the econometric packages, and how to interpret the empirical

results.

FIN541 Financial Time Series Analysis 1.5:0:1.5

This course is designed to provide the framework to analyze and interpret the financial time-series data using

time-series models. Topics covered in this course will include the serial correlation analysis, ARIMA models, and

Co-integration analysis.

FIN542 Advanced Financial Time Series Analysis 1.5:0:1.5

This course is designed to provide advance knowledge on the methods of financial time-series analyses. The topics

covered in this course will include the state-space models, Markov regime switching model, GARCH, and VECM.

FIN543 Estimation of Financial Models 1.5:0:1.5

This course is designed to provide the framework to estimate financial models. Students will have chances to

practice the various econometic methods to estimate financial models. GMM, MLE, and nonparametric estimation

methods will be covered.

FIN544 Empirical methods in finance 1.5:0:1.5

This course is designed to provide the methods to empirically analyze financial models. Students will learn not

only various empirical methods but also practice those methods using financial data.

FIN545 Simulation methods 1.5:0:1.5

Simulation is one of the most widely used methods in finance. This course is designed to teach various simulation

methods in a finance framework, and apply the methods to various financial applications.

FIN546 Financial Information System II) 1.5:0:1.5

The main topics include applications of artificial intelligence and advanced infromation technology for financial

analysis and security analysis. Financial experts in the field are frequently invited to speak.

FIN600 Special Topics in Finance 1.5:0:1.5

This is a special course for new topics in finance area with special interest and potential for development as a

regular course.

FIN601 Organization and Leadership 1.5:0:1.5

This course focuses on issues regarding organization and leadership in management of financial institutions.

FIN602 Evaluation and Incentives 1.5:0:1.5

This course focuses on issues regarding performance evaluation and incentives provision for efficient organization.

FIN603 Financial Marketing Management 1.5:0:1.5

This class is to deliver a body of knowledge applied to plan, implement, and control marketing activities of
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financial services in a buyer orientation. Its focus is on how to analyze the needs for financial products and

services and allocate business resources to fulfill these needs.

FIN604 Business Strategies in Financial Service Industry 1.5:0:1.5

Financial institutions have some characteristics that manufacturing firms do not have. This course is designed to

help understand the unique characteristics of financial service industry and to study the survival and differentiation

strategies of financial institutions.

FIN605 Competitive Marketing Strategies of Financial Business 1.5:0:1.5

This class is an opportunity to learn how to allocate business resources in adaptation to environmental fluctuations

in the financial industry. Substantial areas discussed are of environmental analyses, business portfolio models,

organizational structures and cultures, and business processes.

FIN606 CRM in Financial Institutions 1.5:0:1.5

Based on the closed loop of CRM, this class is to deliver knowledge and skills needed to implement CRM

strategies in financial institutions. Issues of organizational structures and cultures are addressed as they are

concerned with the development of CRM strategies.

FIN607 Market-Oriented Design of Financial Products and Services 1.5:0:1.5

This class offers a variety of conceptual frameworks to understand consumers' needs for financial products and

services. Then, it delivers knowledge and skills to analyze financial products and services and find an alternative

to optimally satisfy such needs.

FIN608 Channel Management of Financial Products and Services 1.5:0:1.5

This class is to offer theories and cases concerning the development of channels to distribute and sell financial

products and services. Major issues discussed are regarding the analysis of channel services, the organizational

design of channel structures, and the implementation of channel organizations. In addition, legal issues of channel

operations are addressed.

FIN609 Commercial Bank Management 1.5:0:1.5

This course is designed to help you prepare for careers in the banking industry where successful interactions with

the financial markets are crucial. To achieve the goal of this course effectively, we seek to bridge the gap

between practitioners and academicians by applying theory to practice. We first examine theory of interest rates

and financial markets. Topics on the management of financial institutions are covered to maintain the managerial

perspective.

FIN610 Principles of Insurance and Risk 1.5:0:1.5

This course focuses on issues regarding insurance and principles of risk sharing and transfers. This course studies

law of large numbers, mutuality principle, risk aversion, and insurability.

FIN611 Insurance Organization Management 1.5:0:1.5

This course focuses on issues regarding management of insurance organizations. This course studies insurance

organization, underwriting, pricing, asset and liability management, and insurance market organization.

FIN612 Investment Banking 1.5:0:1.5

This course is designed to help you as an executive to understand the fundamental functions of investments banks.

Precisely, we look at how investment banks help firms to strategically raise funds to finance investment projects

and in the process how investment banks make money.

FIN613 Monetary Policy and Financial Regulation 1.5:0:1.5

This course is designed to help you prepare for careers in the central bank or in financial services industry where

understanding economics of money and banking is crucial. Students will learn about the effects of monetary policy

on the macroeconomy and financial markets.

FIN614 Enterprise Risk Management 1.5:0:1.5

This course focuses on issues regarding total risks of an organizations including operating risks, financial and

insurance risks, legal risks.
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FIN616 Financial Statement Analysis Ⅱ 1.5:0:1.5

The objective of this course is to understand how accounting information is used for firm value evaluation and

value creation. This course examines how key economic variables used for fundamental valuation and the financial

variables derived from the financial analysis are used for value creation and value-based management.

FIN617 Advanced Corporate Financial Policy 1.5:0:1.5

This course teaches the essential theories in corporate finance, and studies the main issues of corporate finance. It

covers the issues on IPOs, financial structure decisions, debt structure decisions, lease policy, dividend policy and

mergers and acquisitions.

FIN618 Managerial AccountingⅠ 1.5:0:1.5

This course studies basic issues on the concepts and principles of managerial accounting. In particular, this course

studies cost concepts and behavior, cost-volume-profit analysis, product costing including activity based costing,

variance analysis.

FIN619 Managerial AccountingⅡ 1.5:0:1.5

This course studies how basic concepts examined in the Managerial Accounting I are used in actual decision

making. The topics include relevant costing, activity based management, strategic cost management, pricing and

customer profitability analysis, transfer pricing, performance evaluation, and Balanced Scorecard.

FIN620 Advanced AccountingⅠ 1.5:0:1.5

The primary goal of this course is to provide students with the knowledge and skills required to become

sophisticated users of financial statements and their accompanying footnotes. The topics covered include

receivables, inventories, long-lived assets, investment in securities including derivatives.

FIN621 Advanced AccountingⅠ Ⅱ 1.5:0:1.5

This course covers the income statement and related issues, accounting changes and error correction, accounting for

lease, income tax and pension and postretirement benefits. Also, such issues as interim accounting reports and

other contemporary accounting issues are covered.

FIN622 Behavioral Finance 1.5:0:1.5

This course introduces the behavioral approach to finance. This course will explore how market participants'

behavior influences on the financing and investment behavior of firms and on financial markets.

FIN623 Financial Market Microstructure 1.5:0:1.5

This course discusses the market microstructure of financial markets. The topics in this course will include the

price-formation process, order structure, market making process, information dissemination process, the role of

market participants, information transmission across markets, and the impact of market microstructure on quotes

and trades in financial markets.

FIN624 Corporate Governance 1.5:0:1.5

In this course, we look at this over-sighted area of finance: the relationship between corporate governance and

firm value and shareholder wealth distribution. We mainly use the case study method to achieve this goal.

FIN625 Venture Capital Investments 1.5:0:1.5

In this course, we seek understand issues in venture capital investments. To achieve this goal, we overview the

fundamental finance theories of risk-return relationships in investing start-up firms. Using the case study approach,

we look at each issue including the exit strategies.

FIN626 Private Equity Investments 1.5:0:1.5

In this course, we seek understand issues in venture capital investments. To achieve this goal, we overview the

fundamental finance theories of risk-return relationships in investing start-up firms. Finally, we then explore the

valuation technique and examine the exiting strategy using the case study approach.

FIN627 Mergers and Acquisitions 1.5:0:1.5

This course is designed to help you as an executive to understand the fundamental functions of mergers and

acquisitions in corporate decision making. To achieve the goal of this course effectively, we seek to bridge the
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gap between practitioners and academicians by applying theory to real world situations with case studies. Finally,

issues continuously in the news and the subject of vigorous corporate financial policy debate will be discussed.

FIN628 Insurance analysis 1.5:0:1.5

This course focuses on quantitative issues regarding distribution of insurance risks, risk management and its

regulations, and insurance pricing.

FIN629 Life and health insurance 1.5:0:1.5

This course focuses on issues regarding life insurance, health insurance and pension. This course studies insurance

products, their functions and roles.

FIN630 Property and casualty insurance 1.5:0:1.5

This course focuses on issues regarding property and casualty insurance. This course studies insurance products,

their functions and roles.

FIN631 Intenational Finance 1.5:0:1.5

This course extends the principles of finance to an international setting. Topics of the course include foreign

exchange markets, international bond markets, determination and forecasting of the exchange rates, foreign

exchange risk management and international portfolio investments.

FIN632 Cases in investment banking 1.5:0:1.5

This course will show the interaction between theories and practice in investment banking through case studies.

Students are required to study and discuss cases actively.

FIN633 Case Study in Financial Institutions Management 1.5:0:1.5

In this course, students are actively examining case studies dealing with managerial issues of financial institutions

such as commercial banks, insurance companies, and securities firms.

FIN634 Insurance Economics 1.5:0:1.5

This course introduces Ph. D. level theories of risk, information and insurance. We study the economic theories

and empirical results to explain the topics related with risk, information and insurance. Students are expected to

understand rigorous economic theories to explain diverse phenomena related to information and insurance

FIN635 Insurance Theory 1.5:0:1.5

This course introduces Ph. D. level theories of risk, information and insurance. We study the economic theories

and empirical results to explain the topics related with risk, information and insurance. Students are expected to

understand rigorous economic theories to explain diverse phenomena related to information and insurance

FIN641 Forward, Futures, and Swaps 1.5:0:1.5

Student will learn about the basic derivatives such as forward, futures and swap contracts in this course. The

topics discussed in this course will include the concepts, pricing, design, and hedging of the forward, futures, and

swap contracts.

FIN642 Options: Theory and practice 1.5:0:1.5

This course will provide the conceptual framework for understanding the option contracts and option markets. The

topics discussed in this course will include the concepts, pricing, hedging, and investment strategies of options as

well as option markets.

FIN643 Security Market Analysis 1.5:0:1.5

This course is designed to study the security markets where investors invest and firms rsise their capital. This

course covers the topics such as regulations, institutional characteristics, and the trading mechanisms in security

markets.

FIN644 Analysis of Fixed Income Securities 1.5:0:1.5

This course will provide the basic knowledge on fixed income securities and their management. The topics

discussed in this course will include the basic concepts of fixed income security management such as

yield-to-maturity, forward rates, duration and convexity, and various investment strategies related to fixed income

securities.
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FIN645 Security Market Analysis and Trading Strategies 1.5:0:1.5

This course is designed to provide the methods of security analyses and asset management. The topics in this

course will include the efficient market hypothesis, technical analyses, and fundamental analyses. Students will

have opportunity to do simulated investment games.

FIN646 Portfolio management 1.5:0:1.5

This course is designed to explore the portfolio composition and management theoretically and practically. The

topics in this course includes the mean-variance portfolio optimization, muti-period portfolio analysis and the

evaluation of portfolio strategies.

FIN647 Asset Pricing Theory 1.5:0:1.5

This course is designed to examine various asset pricing models and their applicability in the real world. Topics

in this course include the CAPM, APT, multi-beta equilibrium models, and intertemporal asset pricing model.

FIN648 Advanced Fixed Income Securities 1.5:0:1.5

This course is designed to examine advanced theories on fixed income securities. Topics in this course will

include the analysis of the structure, pricing and risk management of recent fixed income securities.

FIN649 Numerical Methods in Finance 1.5:0:1.5

This course is designed to introduce numerical methods used to solve mathematical problems in finance. It covers

various numerical methods to solve the valuation problem for derivative securities.

FIN650 Financial Market Risk management 1.5:0:1.5

This course will study the financial market risk management. The topics discussed in this course will include the

definition of financial market risk, the measurement of financial market risk, and hedging the financial market risk.

FIN651 Credit Risk management 1.5:0:1.5

This course will study the credit risk management. The topics discussed in this course will include the definition

of credit risk, the measurement of credit risk, and hedging the credit risk with various instruments.

FIN652 Operational risk Management 1.5:0:1.5

This course is designed to examine the various risks occurring in the operation process of financial institutions,

and study the measurement and management of operational risks. Students will learn about the models regarding

operational risks, and apply those models to the cases in the real world.

FIN653 Interest Rate Derivatives 1.5:0:1.5

This course is designed to provide a understanding of various models associated with the term structure of interest

rates and interest rate derivatives. It will explore the theoretical and practical implications of the various term

structure of interest rate models, and pricing and hedging of interest rate derivatives.

FIN654 Credit risk and credit derivatives 1.5:0:1.5

This course is designed to provide a understanding of various models associated with defaultable bonds and credit

derivatives. It will explore the theoretical and practical implications of the various defaultable bond pricing models,

and pricing and hedging of credit derivatives.

FIN655 Derivative Trading Strategies 1.5:0:1.5

This course is designed to explore the derivative trading strategies based on the knowledge of derivatives. It

examines the arbitrage trading strategies between derivatives and their underlying assets as well as between

derivatives, hedging strategies related to the investment in the underlying assets or derivatives, and some

speculative trading strategies related to derivatives.

FIN656 Advance Derivative Securities 1.5:0:1.5

This course is designed to provide a deeper understanding of various issues associated with derivatives. It will

explore the theoretical and practical implications of various models, trading strategies, and the institutional aspects

of these derivatives and the activities of the major participants in them.

FIN657 Exotic options 1.5:0:1.5

This course is designed to study various exotic options. Students will learn about the structure, usage, pricing and

hedging of exotic options such as barrier options, look-back options, Asian options, and Persian options.
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FIN658 Modeling in Financial Engineering 1.5:0:1.5

This course is designed to provide the framework to model in financial engineering. Students will learn about the

mathematics and modeling methods in financial engineering, and apply those to the area of option pricing theory,

bond pricing theory, and risk management.

FIN659 Advanced Modeling in Financial Engineering 1.5:0:1.5

This course is designed to provide the knowledge and mathematics to understand the continuos-time models in

finance. Students will learn about the optimal control theory, ICAPM, CCAPM and their applications to various

financial issues.

Fin660 Real Estate Investments 1.5:0:1.5

In this course, we seek understand issues in real estate investments. To achieve this goal, we overview the

fundamental finance theories of risk-return relationships. Finally, we look at how regulation can affect the market

structure and pricing strategy.

FIN661 KOSDAQ market 1.5:0:1.5

KOSDAQ is one of the important security markets, which enables firms with growth potentials to raise capital.

This course will examine the regulations, institutional details, and trading systems in KOSDAQ as well as the

stocks listed on KOSDAQ.

FIN662 Research methods in finance Ⅰ 1.5:0:1.5

This course covers research methods to analyze the issues in financial engineering and various numerical and econometric

methods to deal with derivative securities with complex structure and risk management issues.

FIN663 Research methods in finance Ⅱ 1.5:0:1.5

This course provides research methods to analyze the issues in financial engineering.

As a culminating experience, students are expected work on an issue of choice for dissertation. A preliminary version of the

dissertation is to be submitted, presented and evaluated as a term paper.

FIN664 Cases in Financial Engineering 1.5:0:1.5

This course deals with several cases in financial engineering and derivatives. Through the case analyses and term

project in addition to the lectures, students are expected to develop insight regarding issues in financial engineering

and derivatives.

FIN665 Cases in Risk Management 1.5:0:1.5

This course deals with several cases in risk management. Through the case analyses and term project in addition

to the lectures, students are expected to develop insight regarding issues in risk management.

FIN666 Cases in Asset Management 1.5:0:1.5

This course deals with several cases in asset management. Through the case analyses and term project in addition

to the lectures, students are expected to develop insight regarding issues in risk management.

FIN667 Research methods in finance case study Ⅰ 1.5:0:1.5

Using case methodology, this course is designed to bridge the gap between practitioners and academicians by

applying theory to practice. Through the case analyses and term project in addition to the lectures, students are

expected to develop insight regarding various issues in finance.

FIN668 Research methods in finance case study Ⅱ 1.5:0:1.5

Using case methodology, this course is designed to bridge the gap between practitioners and academicians by

applying theory to practice. Through the active interaction with firms, students are expected to complete case

report of their own.

FIN669 Real Estate Securities 1.5:0:1.5

This course is intended as a follow-on course for those who have completed the introductory graduate real estate

finance course (FIN660). The course introduces of mortgage securitization and then develops the pricing of the

concepts and tools needed for the analysis of publicly traded real estate securities and applies these tools to real

world situations.
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FIN675 Bond Investment Strategies 1.5:0:1.5(3)

This course examines various bond investment strategies and the theories behind these strategies. In addition, using

the real bond data, students will have the opportunity to practice bond investment strategies discussed in class.

FIN681 Chinese Financial Markets I 1.5:0:1.5

There is a growing need to understand Chinese financial markets due to the globalization of the world. This

course is designed to provide the framework and institutional backbround knowledge of Chinese financial markets.

Topics on Chinese stock market, bond market and derivatives market will be covered in the course.

FIN682 Japanese Financial Markets 1.5:0:1.5

There is a growing need to understand Japanese financial markets due to the globalization of the world. This

course is designed to provide the framework and institutional background knowledge of Japanese financial markets.

Topics on Japanese stock market, bond market and derivatives market will be covered in the course.

FIN683 International Financial Markets 1.5:0:1.5

There is a growing need to understand international financial markets due to the globalization of the world. This

course is designed to provide the framework and institutional background knowledge of international financial

markets. Topics on foreign exchange markets, eurocurrency markets, and international bond markets will be

covered in the course.

FIN684 Chinese Financial Law 1.5:0:1.5

There is a growing need to understand Chinese financial laws and government environment. This course is

designed to provide the framework and institutional background knowledge of Chinese laws related to financial

activities.

FIN685 Northeast Asian Financial Law 1.5:0:1.5

There is a growing need to understand China & Japan's financial laws and government environment. This course

is designed to provide the framework and institutional background knowledge of China & Japan's laws related to

financial activities and Korean ones.

FIN686 International Financial Law 1.5:0:1.5

There is a growing need to understand international laws related to financial activities across countries. This course

is designed to provide the framework and institutional background knowledge of international laws related to

financial activities.

FIN687 Cases in East Asian Financial markets 1.5:0:1.5

This course examines the cases regarding East Asian financial markets, and studies the various financial

applications in East Asian financial markets.

FIN688 China's Economy and Merchants Group 1.5:0:1.5

This course deals with special or related issues regarding China's rapid socio-economic development, particularly

after her reform & open policy. This course tries to find mutually beneficial alternatives between Korea and China

by studying merchants group, overseas Chinese & Hakka, Zhongguancun and science & technology, etc.

FIN689 Chinese Financial Markets II 1.5:0:1.5

There is a growing need to understand Chinese financial markets due to the globalization of the world. This

course is designed to provide the framework and institutional background knowledge of Chinese financial markets.

China's securities/bond and insurance industries will be covered.

FIN690 New Emerging Markets in Developing Economies and Global Cooperation) 1.5:0:1.5

Recent rapid economic growth of China, Vietnam, Kazakhstan is remarkable, and their potential financial strength

seems to be big. This course provides seeking a win-win strategy and ways to mutually beneficial alternative,

which may lead Korea to one of the Northeast Asian Financial hubs including discussion on special or current

issues of East Asian financial markets.

FIN691 Foreign Exchange Markets 1.5:0:1.5(3)

This course examines various theoretical and empirical issues in foreign exchange markets: foreign exchange rate

determination, mechanics of currency trading, interest rate parity, and FX derivatives.
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FIN701 Special topics in econometric analysisⅠ 1:0:1

This course focuses on special or current issues regarding econometrics.

FIN702 Special topics in econometric analysisⅡ 2:0:2

This course focuses on special or current issues regarding econometrics.

FIN703 Special topics in econometric analysisⅢ 3:0:3

This course focuses on special or current issues regarding econometrics.

FIN704 Special topics in accountingⅠ 1:0:1

This course focuses on special or current issues regarding corporate finance and investment banking.

FIN705 Special topics in accounting Ⅱ 2:0:2

This course focuses on special or current issues regarding corporate finance and investment banking.

FIN706 Special topics in accounting Ⅲ 3:0:3

This course focuses on special or current issues regarding corporate finance and investment banking.

FIN707 Special topics in insurance Ⅰ 1:0:1

This course focuses on special or current issues regarding insurance and its related markets.

FIN708 Special topics in insurance Ⅱ 2:0:2

This course focuses on special or current issues regarding insurance and its related markets.

FIN709 Special topics in insuranceⅢ 3:0:3

This course focuses on special or current issues regarding insurance and its related markets.

FIN710 Special topics in accountingⅠ 1:0:1

This course focuses on special or current issues regarding accounting.

FIN711 Special topics in accounting Ⅱ 2:0:2

This course focuses on special or current issues regarding accounting.

FIN712 Special topics in accountingⅢ 3:0:3

This course focuses on special or current issues regarding accounting.

FIN713 Special topics in financial institutions managementⅠ 1:0:1

This course focuses on special or current issues regarding financial institutions management.

FIN714 Special topics in financial institutions managementⅡ 2:0:2

This course focuses on special or current issues regarding financial institutions management.

FIN715 Special topics in financial institutions management Ⅲ 3:0:3

This course focuses on special or current issues regarding financial institutions management.

FIN716 Special Topics in Financial Engineering Ⅰ 1:0:1

This course is offered as needed to cover methodology and techniques to analyze important new issues that arise

in the field of financial engineering.

FIN717 Special Topics in Financial EngineeringⅡ 2:0:2

This course is offered as needed to cover methodology and techniques to analyze important new issues that arise

in the field of financial engineering.

FIN718 Special Topics in Financial Engineering Ⅲ 3:0:3

This course is offered as needed to cover methodology and techniques to analyze important new issues that arise

in the field of financial engineering.

FIN719 Special Topics in Risk Management Ⅰ 1:0:1

This course is offered to cover the methodology and techniques to analyze important new issues that arise in the

field of risk management.



| 722 |  2009~2010 General Bulletin

FIN720 Special Topics in Risk Management Ⅱ 2:0:2

This course is offered to cover the methodology and techniques to analyze important new issues that arise in the

field of risk management.

FIN721 Special Topics in Risk Management Ⅲ 3:0:3

This course is offered to cover the methodology and techniques to analyze important new issues that arise in the

field of risk management.

FIN722 Special topics in asset management Ⅰ 1:0:1

This course focuses on special or current issues regarding asset management.

FIN723 Special topics in asset management Ⅱ 2:0:2

This course focuses on special or current issues regarding asset management.

FIN724 Special topics in asset management Ⅲ 3:0:3

This course focuses on special or current issues regarding asset management.

FIN725 Special topics in East Asian Financial markets Ⅰ 1:0:1

This course focuses on special or current issues regarding East Asian financial markets.

FIN726 Special topics in East Asian Financial markets Ⅱ 2:0:2

This course focuses on special or current issues regarding East Asian financial markets.

FIN727 Special topics in East Asian Financial markets Ⅲ 3:0:3

This course focuses on special or current issues regarding East Asian financial markets.

FIN730 Energy and Environmental Technology 3:0:3(5)

The purpose of this course is for students in carbon finance MBA program to understand energy and

environmental technologies for climate change and explore business opportunities.

FIN961 Field Application Project 0:6:3

This course is designed to provide students with realistic field experience by their participation in special projects

in the financial services industry. Students are expected to apply theories and practices they have learned from

other courses, to have hands-on experiences, and to build a personal network with other industry experts during

the course,

FIN965 Independent study for graduate studies 1.5.0.1.5

In this class, students will do independent studies with advisors over the major problems in the Financial

industries. Specially, issues will be selected based on the criticality of the problems. Students will experience the

whole process of modeling, analysis, insight generation, and strategy development.

FIN966 Seminar for Graduate Students 1.5.0.1.5

This course is offered to cover the methodology and techniques to analyze important new issues that arise in the

field of finance.

FIN998 Internship Program 1.5:0:1.5

This course is designed to provide students with realistic field experience in the management area. Students will

participate in special projects or in daily operation tasks in the Financial industries. They are expected to apply

theories, and practice what they have learned from other courses, to have hands-on experiences, and to build a

personal network with other industrial experts during the course.

FIN999 International Internship 1.5:0:1.5

This course was created to provide MBA students with an improved understanding of global issues and equip

them with professional and international competence. This internship program will develop practical skills that

integrate a student's academic learning into real life situations. In addition, this internship program will allow

students to experience collaborative and multicultural work, as students work side by side with non-Korean

employees and within different work and management contexts.
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The Graduate School of Information and Media Management
▷ Information and Media MBA

▷ MIS MBA

▷ Telecom MBA URL: http://ksim.kaist.ac.kr/eng

Dept. Phone : +82-2-958-3641, 3661

The KAIST Graduate School of Information and Media Management was newly launched in March of 2006,

building on its 12 years experience and know-how in the field of IT and media management. The Graduate of

Information and Media Management will substantially expand the former curriculum of the MIS/Telecom MBA

programs. Moreover, KAIST has been selected by the Ministry of Information and Communication as the institute

to take the leading role in fostering IT professionals, receiving funding up to 2.9 billion won from 2006 to 2009.

The KAIST Graduate School of Information & Media Management aims to delve into the concepts of IT

management strategy, communication skills, information and communication technology, digital media & contents

industry; with a firm background in the basic principles of business management. With this setting, we will

develop global professionals who can create new growth momentum through the convergence of IT and digital

contents and the industrialization of contents.

1. Overview

❐  Graduate School of Information and Media Management

KAIST Graduate School of Information & Media Management was established in March, 2006 with strong

ambitions to foster through the former spectacular IT industry foundation, world-class business professionals that

understands the paradigm of IT convergence technology, and unlike the former Techno-MBA program that focuses

mainly on general management, the curriculum of KSIM is specialized and industry-oriented in the IT/Media field.

Therefore, the curriculum is characterized by its focus on the recent trends and technology of IT/Media, in

addition to the general management training. KSIM is distinctive for its 54 credit / 1-year program and also

provides a 2-week customized training program(<International Field Trip>) during the summer in the United States

The KAIST Business School has been recognized for the past 12 years to have provided Korea's most

competitive MIS/Telecom education program by producing 378 IT management professionals. With this experience

and know-how, the newly-launching KAIST Graduate School of Information & Media Management will provide

the best IT/New Media/Entertainment-related convergence education program through the enforcing the field of

convergence and media.

❐  MIS-MBA

Management Information Systems make up a critical facility that permeates every department of an organization

and supports the decision process required to fulfill its mission. The goal of the MIS-MBA Program is to train

each student in the foundations and innovative applications of software, hardware and communications technologies.

These capabilities represent the infrastructure that enables any organization to operate efficiently and respond

effectively to the rapid changes of our information society.
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The MIS-MBA Program has a two-fold emphasis; Information Technology and Application. The program

emphasizes the practical applications of information technologies and prepares graduates for rewarding careers in

the field of information management in both private firms and public enterprises. Understanding applications for

business functions such as accounting, finance, production, and marketing is an important part of the curriculum.

To pursue world-class excellence, this program prides itself on its research caliber, educational excellence,

international exposure and practical applications.

The MIS group of KGSM has conducted more research projects for industries and government sectors than any

other MIS department in Korea. Many top institutions continue to send their employees to KGSM for high-quality

education in the field of management information systems.

❐  Telecom-MBA

Advances in telecommunications technologies and services have led to rapid changes in business practices and

the global economy. The Telecom-MBA Program is suited for technologists and managers interested in

telecommunications networks or information technology strategies. It is also appropriate for researchers and

strategists in both private enterprises and government agencies.

The Telecom-MBA Program was the first of its kind in Korea. It provides in-depth training in managerial

practice and public policy as well as in technological foundations. All students in the Telecom-MBA Program are

expected to have a common foundation of knowledge in probability and statistics, engineering, economics and

electronic data processing applications.

This program also offers an interdisciplinary foundation and practical perspective for students with prior

backgrounds in disparate fields such as economics, business administration, social sciences, natural sciences,

engineering, and computer science. The academic program is guided by the principles of interdisciplinary

education, practical intuition, global horizons and industrial collaboration.

The Telecom-MBA Program is built on a strong relationship between industry and academia. Since the

program is a leader in telecommunications education, it has attracted the attention of prominent businesses as well

as government entities. Through collaborative projects with top businesses and government sectors, it has

remained at the forefront of research and education. Telecom-MBA students represent most of the top

telecommunications institutions in Korea.

2. Course Requirement

❐  Graduate School of Information and Media Management (Non-Thesis Requirement)

A. Graduation Credits : 54 Credits or more

B. Mandatory General Course : 3 Credits and 1AU

- CC020 Ethics and Safety I(1AU)

- CC511 Probability and Statistics(3)

[ Substitution: IM501 Statistical Analysis and Applications(1.5),

IM502 Decision Analysis and its Application(1.5)]
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Course Title Substitutive Course

IM501 Statistical Analysis and Applications (1.5)
FIN502 Introductory statistics for finance (1.5)
FIN504 Statistical analysis for finance (1.5)

C. Mandatory Major Courses: 19.5 Credits

1) Key Areas of Management:7.5Credits

Course Title Substitutive Course

IM512 Managing Organization and
Leadership(1.5)

MGT510 Leadership and Organization Management
MGT604 Human Resource Management Systems and Strategy

IM513 Marketing Strategy in the Age of
New Media(1.5)

MGT520 Marketing
FIN603 Financial Marketing Management

IM514 Strategic Management(1.5)
MGT511 Strategic Management
MGT613 Strategic Management

IM515 Financial Management(1.5)
MGT561 Corporate Financial Policy
FIN501 Firm Valuation

IM516 Accounting(1.5)
MGT560 Financial Accounting
FIN505 Financial Accounting Ⅰ

2) Key Areas of IT/Media Management: 12 Credits

IM551 Information Technology Strategy & Management (1.5)

IM553 Telecommunication Systems (1.5)

IM557 Media Economics(1.5)

IM558 Media Consumer Analysis (1.5)

IM559 Business Consulting (3)

IM560 IT Modeling (1.5)

IM621 Value Innovation with IT(1.5)

D. Elective Major Courses: at least 12Credits

1) Analysis of IT/Media Industry: must take 6 Credits that provide a background in the below 4 Industry

Areas

- Telecommunications System, Device, Service Industry

IM554 Overview of Internet Technologies(1.5)

IM601 IT Industry Analysis(1.5)

IM602 Next-generation Mobile Communication(1.5)

IM603 Managing Digital Convergence(1.5)

IM604 Digital Device Development Strategy(1.5)

IM605 Telecommunications Economics and Convergence Policy(1.5)

- SI Consulting Industry

IM555 Ubiquitous Management

IM622 Business Process Management (1.5)

IM623 Data Warehouse & Business Intelligence (1.5)

IM624 IT Consulting (1.5)

IM625 Database Design (1.5)

IM626 e-Business Strategy(1.5)
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- Semiconductor and Display Industry

IM641 Analysis of Semiconductor Industry(1.5)

IM642 Analysis of Display Industry(1.5)

IM643 Semi-conductor industry process management and technology trend(1.5)

IM644 Manufacturing Process Management and Technology Trends in Display Industry(1.5)

- Digital Media and Entertainment Industry

IM661 Entertainment Industry Analysis(1.5)

IM662 Contents Developments Strategy(1.5)

IM663 Entertainment Marketing(1.5)

IM664 Interactive Media(1.5)

IM665 Introduction to Media(1.5)

IM666 Media Industry Analysis(1.5)

2) Elective Courses: must take 6 Credits

E. Research: 9 Credits

1) IM901 Business Consulting Practice (3)

2) IM911 International Field Trip (3)

[Substitution : IM931 Domestic Field Study(3)]

3) IM921 Info-Media In-depth Studies(3)

F. English Proficiency Requirement

Students are required to complete one BUS900 course.

- This requirement is waived for students who have obtained S (Superior) Level of Oral Proficiency

Interview (OPI).

G. Notes

- The revised course requirement applies to students who start the program in 2010

- The revised course requirement can be applied to students who entered in or before 2009 with the

approval of the chair.

- The revised course requirement can be applied to substitutive courses(both mandatory general courses and

mandatory major courses) with the approval of the chair.

❐ MIS-MBA

Students in the MIS-MBA Program are required to complete a total of 54 credits or more. Students have the

option to choose either the thesis requirement or the non-theses requirement.

￭ MIS-MBA Program (Thesis requirement)

General Courses
Major Courses

Research Total
Mandatory Elective

3 9 33 9 54

◦ General Course: CC511 Probability and Statistics

[substitution: MGT502 Statistical Decision Analysis and Forecasting

MGT503 Management Statistical Analysis]
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◦ Mandatory Major Courses: 9 credits

MGT541 Electronic Commerce and eBusiness

MGT542 Management Information Systems

MGT543 Information Systems Analysis and Design

◦ Elective Major Courses: at least 33 credits

- Must take 3 courses (9 credits) that provide a background in key areas of management.

MGT504 Quantitative Analysis for Management

MGT510 Leadership and Organization Management

MGT511 Strategic Management

MGT514 Principles of Economics

MGT515 Economics of Strategy

MGT520 Marketing

MGT530 Operations Strategy and Supply Chain Management

MGT560 Financial Accounting

MGT561 Corporate Financial Policy

MGT564 Microeconomic Analysis

MGT577 Macroeconomic Analysis

- Must take 4 courses (12credits) that provide a background in key areas of management information systems.

- elective courses

◦ English Proficiency Requirement

- Students are required to complete two MGT900 courses. This requirement is waived for students who have

obtained AS (Advanced Speaking) Level of Oral Proficiency Interview (OPI).

◦ Research: at least 9 credits

- Submission of MGT960 Thesis for Graduate Students.

￭ MIS-MBA Program (Non-Thesis requirement)

General Courses
Major Courses

Research Total
Mandatory Elective

3 9 38 4 54

◦ General Course: CC511 Probability and Statistics

[ substitution: MGT502 Statistical Decision Analysis and Forecasting

MGT503 Management Statistical Analysis ]

◦ Mandatory Major Courses: 9 credits

MGT542 Management Information Systems

MGT543 Information Systems Analysis and Design

MGT651 Practice in MIS

[ substitution: MGT617 Management Consulting ]

◦ Elective Major Courses: at least 38 credits

- Must take 3 courses (9 credits) that provide a background in key areas of management.

MGT504 Quantitative Analysis for Management

MGT510 Leadership and Organization Management
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MGT511 Strategic Management

MGT514 Principles of Economics

MGT515 Economics of Strategy

MGT520 Marketing

MGT530 Operations Strategy and Supply Chain Management

MGT560 Financial Accounting

MGT561 Corporate Financial Policy

MGT564 Microeconomic Analysis

MGT577 Macroeconomic Analysis

- Must take 4 courses (12 credits) that provide a background in key areas of management information systems.

- elective courses

◦ English Proficiency Requirement

- Students are required to complete two MGT900 courses. This requirement is waived for students who have

obtained AS (Advanced Speaking) Level of Oral Proficiency Interview (OPI).

◦ Research: at least 4 credits

- Required Course: MGT965 Independent Study for Graduate Student (3 credits)

(Management Consulting Project)

- Choose 1 course among 3 courses

MGT966 Seminar for Graduate Students

MGT998 Internship Program

MGT999 International Internship

❐ Telecom-MBA

Students in the Telecom-MBA Program are required to complete a total of 54 credits or more. Students have

the option to choose either the thesis requirement or the non-theses requirement.

￭ Telecom-MBA Program (Thesis requirement)

General Courses
Major Courses

Research Total
Mandatory Elective

3 12 30 9 54

◦ General Course: CC511 Probability and Statistics

[ substitution: MGT502 Statistical Decision Analysis and Forecasting

MGT503 Management Statistical Analysis ]

◦ Mandatory Major Courses: at least 12 credits.

MGT580 Applications of Telecommunications Systems

MGT582 Economics of Telecommunications

[ substitution: MGT515 Economics of Strategy

MGT564 Business Economics Analysis ]

MGT586 Telecommunication Business Analysis

[ substitution: MGT504 Quantitative Analysis for Management ]

MGT680 Internet Business Strategy and Case Studies

[ substitution: MGT511 Businss Economics ]
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◦ Elective Major Courses: at least 30 credits

(Completion of 9 credits in the areas of management, and 6 credits in the area of telecommunications)

◦ English Proficiency Requirement

- Students are required to complete two MGT900 courses. This requirement is waived for students who have

obtained AS (Advanced Speaking) Level of Oral Proficiency Interview (OPI).

◦ Research: at least 9 credits

- Submission of MGT960 Thesis for Graduate Students

￭ Telecom-MBA Program (Non-Thesis requirement)

General Courses
Major Courses

Research Total
Mandatory Elective

3 12 38 1 54

◦ General Course: CC511 Probability and Statistics

[ substitution: MGT502 Statistical Decision Analysis and Forecasting

MGT503 Management Statistical Analysis ]

◦ Mandatory Major Courses: at least 12 credits.

MGT580 Applications of Telecommunications Systems

MGT582 Economics of Telecommunications

[ substitution: MGT515 Economics of Strategy

MGT564 Business Economics Analysis ]

MGT586 Telecommunication Business Analysis

[ substitution: MGT504 Quantitative Analysis for Management ]

MGT680 Internet Business Strategy and Case Studies

[ substitution: MGT511 Businss Economics ]

Elective Major Courses: at least 38 credits

(Completion of 9 credits in the areas of management, and 6 credits in the area of telecommunications)

English Proficiency Requirement

- Students are required to complete two MGT900 courses. This requirement is waived for students who have

obtained AS (Advanced Speaking) Level of Oral Proficiency Interview (OPI).

Research: at least 1 credit

- Choose 1 course among below 4 courses

MGT965 Independent Study for Graduate Student

MGT966 Seminar for Graduate Students

MGT998 Internship Program

MGT999 International Internship
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3. Curr iculum

❐  Graduate School of Information and Media Management

Classification
Subject

No.
Subject Name

Lecture:Lab:C
redits

(Homework)
Semester Remark

General Courses CC511 11.511 Probability and Statistics 2:3:3(6)
Winter,
Spring

*IM501(*FIN502,
FIN504), IM502

Mandatory
Major

Courses

Key
Areas

of
Management

IM512 58.512
Managing Organization and
Leadership

1.5:1:1.5(3) Winter
*MGT510/
MGT604

IM513 58.513
Marketing Strategy in the
Age of New Media

1.5:0:1.5(3) Spring
*MGT520/
FIN603

IM514 58.514 Strategic Management 1.5:0:1.5(3) Winter
*MGT511/
MGT613

IM515 58.515 Financial Management 1.5:0:1.5(3) Fall
*MGT561/
FIN501

IM516 58.516 Accounting 1.5:0:1.5(3) Spring
*MGT560
/FIN505

Key
Areas

of
IT/Media

Management

IM551 58.551
Information Technology
Strategy & Management

1.5:0:1.5(3) Spring

IM553 58.553 Telecommunication Systems 1.5:0:1.5(3) Spring

IM557 58.557 Media Economics 1.5:0:1.5(3) Spring

IM558 58.558 Digital Media Management 1.5:0:1.5(3) Summer

IM559 58.559 Business Consulting 3:0:3(5) Fall

IM560 58.560 IT Modeling 1.5:0:1.5(3)

IM621 58.621 Value Innovation with IT 1.5:0:1.5(3)

Electives

Analysis
of

IT/Media
Industry

Telecommuni
cations
System,
Device,
Service

Industry

IM554 58.554
Overview of Internet
Technologies

1.5:0:1.5(3)

Fall

IM601 58.601 IT Industry Analysis 1.5:0:1.5(3)

IM602 58.602
Next-generation Mobile
Communication

1.5:0:1.5(3)

IM603 58.603
Managing Digital
Convergence

1.5:0:1.5(3)

IM604 58.604
Digital Device Development
Strategy

1.5:0:1.5(3)

IM605 58.605
Telecommunications
Economics
and Convergence Policy

1.5:0:1.5(3)

SI
Consulting
Industry

IM555 58.555 Ubiquitous Management 1.5:0:1.5(3)
58.622

IM622 58.622
Business Process
Management

1.5:0:1.5(3)

IM623 58.623
Data Warehouse &
Business Intelligence

1.5:0:1.5(3)

IM624 58.624 IT Consulting 1.5:0:1.5(3)

IM625 58.625 Database Design 1.5:0:1.5(3)

IM626 58.626 e-Business Stategy 1.5:0:1.5(3)
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Classification
Subject

No.
Subject Name

Lecture:Lab:
Credits

(Homework)
Semester Remark

Elective
Major

Courses

Analysis
of
IT

Industry

Semiconductor
and

Display
Industry

IM641 58.641 Analysis of Semiconductor Industry 1.5:0:1.5(3)

Fall

IM642 58.642 Analysis of Display Industry 1.5:0:1.5(3)

IM643 58.643
Semi-conductor industry process
management and technology trend

1.5:0:1.5(3)

IM644 58.644
Manufacturing Process Management
and Technology Trends in Display
Industry

1.5:0:1.5(3)

Digital
Media

and
Enter tainment

Industry

IM661 IM661 Entertainment Industry Analysis 1.5:0:1.5(3)

IM662 IM662 Contents Developments Strategy 1.5:0:1.5(3)

IM663 IM663 Entertainment Marketing 1.5:0:1.5(3)

IM664 IM664 Interactive Media 1.5:0:1.5(3)

IM665 IM665 Introduction to Media 1.5:0:1.5(3)

IM666 IM666 Media Industry Analysis 1.5:0:1.5(3)

Elective
Courses

IM501 IM501 Statistical Analysis and Applications 1.5:0:1.5(3) Winter
*FIN502,
FIN504

IM502 IM502 Decision Analysis and its Application 1.5:0:1.5(3) Spring

IM511 IM511 Business Economics 1.5:0:1.5(3)

IM701 IM701 Business Presentation in English 3:0:3 (3) Winter

IM702 IM702
Management of Technology and
Entrepreneurship

1.5:0:1.5(3)

Fall

IM703 IM703 Data Security and DRM 1.5:0:1.5(3)

IM704 IM704 Introduction to Culture Technology 1.5:0:1.5(3)

IM705 IM705 Design Management 1.5:0:1.5(3)

IM706 IM706 Knowledge Management 1.5:0:1.5(3)

IM707 IM707 Demand Forecasting in IT Industry 1.5:0:1.5(3)

IM708 IM708 Valuation of IT Media Business 1.5:0:1.5(3)

IM709 IM709 Growth Strategy 1.5:0:1.5(3)

IM710 IM710
An Analysis of HR Cases in IT
Industry

1.5:0:1.5(3)

IM711 IM711
Special Topics in Information &
Media Management

1.5:0:1.5(3)

IM712 IM712 Financial Management Ⅱ 1.5:0:1.5(3)

Research

IM901 IM901 Business Consulting Practice 3:0:3(5) Fall

IM911 IM911 International Field Trip 3:6:3(5) Summer *IM931

IM921 IM921 Info-Media In-depth Studies 3:0:3(6) Summer

IM931 IM931 Domestic Field Study 3:0:3(5) summer

※ * mark represents a substitutive subject.
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❐ MIS-MBA

Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

General Courses CC511 Probability and Statistics 2:3:3(6) Spring․Fall
*MGT502,
MGT503

Mandatory
Major

Courses

MGT541 Electronic Commerce and eBusiness 3:1:3(5) Spring

MGT542 Management Information Systems 3:1:3(6) Spring

MGT543
Information Systems Analysis and
Design

3:1:3(6) Fall

MGT651 Practice in MIS 3:1:3(5) Fall

Elective
Major

Courses
(areas of

management)

MGT504
Quantitative Analysis for
Management

3:0:3(4) Fall

MGT510
Leadership and Organization
Management

3:1:3(4) Spring

MGT511 Strategic Management 3:1:3(5) Spring

MGT514 Principles of Economics 3:0:3(3) Fall

MGT515 Economics of Strategy 3:0:3(4) Spring

MGT520 Marketing 3:0:3(3) Spring

MGT530
Operations Strategy and
Supply Chain Management

3:1:3(3) Fall

MGT560 Financial Accounting 3:0:3(6) Spring

MGT561 Corporate Financial Policy 3:0:3(5) Fall

MGT564 Microeconomic Analysis 3:0:3(3) Spring

MGT577 Macroeconomic Analysis 3:0:3(5) Spring

Elective
Major

Courses
(areas of

management
information

systems)

MGT505 Management and Programming 3:1:3(5) Spring

MGT521 Marketing Research 3:1:3(3) Fall

MGT544 Database Management 3:1:3(3) Spring․Fall

MGT547
Strategy Use of Information
Technology

3:1:3(5) Spring

MGT548 Data Modeling 3:1:3(3) Spring․Fall

MGT550 eBusiness Technology 3:1:3(5) Fall

MGT552
Security Management in
Information Systems

3:1:3(4) Fall

MGT553 Internet Marketing 3:1:3(3) Fall

MGT587 Introduction of Internet Technology 3:1:3(5) Fall

MGT601
Decision Analysis Theory and
Application

3:1:3(6) Fall

MGT603 Computer Simulation 3:1:3(5) Spring

MGT640
Enterprise Integrated Information
System

3:1:3(3) Spring

* mark represents a substitutive subject.
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Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Elective
Major

Courses
(areas of

management
information

systems)

MGT641 CRM and Service Management 3:1:3(4) Spring

MGT642 Financial Information Systems 3:1:3(6) Fall

MGT643 Accounting Information Systems 3:1:3(3) Spring

MGT646 Information System Audit 3:1:3(6) Fall

MGT647 Management of Information Systems 3:1:3(4) Fall

MGT650 Data Mining 3:1:3(4) Spring

MGT652 Consulting Methodology 3:1:3(5) Spring, Fall

MGT740 Intelligent Information System 3:1:3(5) Fall

MGT742
Application of Decision Support
Systems

3:0:3(5) Fall

MGT779 Special Topics in MIS 3:1:3(3) Spring, Fall

MGT843
Distributed Information System
in Internet Environment

3:1:3(5) Fall

Research

MGT960 Thesis for Graduate Students

MGT965
Independent Study for Graduate
Students
(Management Consulting Project)

MGT966 Seminar for Graduate Students 1:0:1

MGT998 Internship Program 0:6:1(1) Summer․Winter

MGT999 International Internship 0:6:1(1) Summer․Winter
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❐ Telecom-MBA

Classification Subject No. Subject Name

Lecture:Lab.:

Credit

(Homework)

Semester Remark

General Courses CC511 Probability and Statistics 2:3:3(6) Spring, Fall
*MGT502
*MGT503

Mandatory

Major

Courses

MGT580
Applications of Telecommunications
Systems 3:1:3(6) Spring

MGT582 Economics of Telecommunications 3:0:3(6) Fall

MGT586
Telecommunication Business
Analysis 3:1:3(5) Fall

MGT680 Internet Business Strategy and Case
Studies 3:1:3(5) Spring

Elective

Major

Courses

(areas of

Telecommunications)

MGT502 Statistical Decision Analysis and
Forecasting 3:1:3(6) Spring, Fall

MGT503 Management Statistical Analysis 2:3:3(6) Spring

MGT541 Electronic Commerce and eBusiness 3:1:3(5) Spring

MGT550 eBusiness Technology 3:1:3(5) Spring

MGT554 Digital Economics 3:1:3(4) Fall

MGT581
Introduction to Computing
Technology 2:3:3(4) Spring

MGT584 Progress in Internet and its Analysis 3:0:3(4) Spring

MGT585
Technology and Telecommunication
Policy 3:0:3(4) Fall

MGT587 Introduction of Internet Technology 3:1:3(5) Fall

MGT592 Global Immersion Practice
for Telecommunications

3:3:3(5) Summer *MGT591

MGT681
Design and Management
of Telecommunication Networks 3:1:3(5) Fall

MGT683 International Telecommunications
Policy 3:0:3(4) Fall

MGT684 Wireless Communications 3:0:3(5) Spring

MGT685 Broadband Communications 3:0:3(5) Spring

MGT686 Digital Signal Processing 3:1:3(5) Fall

MGT780 Special Topics
in Telecommunication Management 3:1:3(4) Spring․Fall

Elective

Major

Courses

MGT510 Leadership and Organization
Management 3:1:3(4) Spring

MGT511 Strategic Management 3:1:3(5) Spring

MGT520 Marketing 3:0:3(3) Spring

MGT521 Marketing Research 3:1:3(3) Fall

MGT542 Management Information Systems 3:1:3(6) Fall

MGT548 Data Modeling 3:1:3(5) Fall

MGT560 Financial Accounting 3:0:3(6) Spring

* mark represents a substitutive subject.
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Classification
Subject

No.
Subject Name

Lecture:Lab.:
Credit

(Homework)
Semester Remark

Elective
Major

Courses

MGT561 Corporate Financial Policy 3:0:3(5) Fall

MGT563 Investment Analysis 3:1:3(5) Spring

MGT569 Futures and Options 3:0:3(5) Fall

MGT601
Decision Analysis Theory and
Application

3:1:3(6) Fall

MGT632
Strategic Management of Service
Operations

3:0:3(5) Spring

MGT646 Information System Audit 3:1:3(6) Spring

MGT650 Data Mining 3:1:3(4) Spring

MGT775 Special Topics in Management I 1:0:1(1) Spring, Fall

MGT776 Special Topics in Management II 2:0:2(2) Spring, Fall

MGT777 Special Topics in Management III 3:0:3(3) Spring, Fall

Research

MGT960 Thesis for Graduate Students

MGT965
Independent Study for Graduate
Students

MGT966 Seminar for Graduate Students 1:0:1 Spring

MGT998 Internship Program 0:6:1(1) Summer, Winter

MGT999 International Internship 0:6:1(1) Summer, Winter
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❐ Descr iptions of Courses

￭ Graduate School of Information and Media Management

IM501 Statistical Analysis and Applications

The main goal of this course is to understand statistical analysis methods and to apply them to various issues

such as forecasting, planning etc. Students can exercise whole statistical modeling processes - problem

identification, statistical model building, and analysis - by case studies and term project.

IM502 Decision Analysis and its Application

we will learn how to make a quality decision in the managerial to medical and to personal decision environments

involving major uncertainties. It will provide the fundamental framework and approach for the major decisions we

will make in our life. Also, we will discover many errors people commonly make when they make decisions

intuitively and learn how to overcome these errors.

IM511 Business Economics

This course has the purpose of introducing Information & Media MBA students to the fundamental concepts of

microeconomics and their application to information, telecommunications and media economics. Topics include

demand and supply analysis, consumers' and producers' decision making, behavior of firms and analysis of

markets, introduction to game theory and the role of government. Lecture will focus on bringing out managerial

implications from economic principles. In addition, a significant emphasis will be placed on conducting case

analyses and student projects which focus on application of these economic concepts to relevant issues in the

aforementioned industries.

IM512 Managing Organization and Leadership

This course is designed to provide both theoretical background and practical tools for effective management of the

organization and for improving leadership capability. It covers micro OB area such as personality, motivation,

leadership and team management as well as macro OB area such as organization design, culture, and

organizational changes.

IM513 Marketing Strategy in the Age of New Media

The objective of this course is to introduce new paradigms of marketing in the age of new media. After

discussing basic concepts and paradigms of marketing, the students will discuss the effects of new media on

marketing, growing importance of experiential contents for the new media in marketing, and the evolution of

marketing of consumer experiences. Case analysis and learning by doing will be emphasized.

IM514 Strategic Management

The focus of this course is on the management of the survival of the firm in a changing business environment.

This course provides conceptual frameworks and diagnostic tools for analyzing a diverse spectrum of the firm's

survival problems. The classes require students' active interaction and involvement. In particular, students are

placed in the roles of key decision-makers or their advisors and asked to think about solutions to these survival

problems in the evolving landscape of competition.

IM515 Financial Management I

This course is designed to help you as an executive to understand the fundamental functions of corporate finance

and corporate decision making. Precisely, we seek to answer central questions in corporate finance: which projects

firms should choose and how and when they finance those projects.

IM516 Accounting

This course introduces the basic concepts and principles of accounting and enables students to utilize accounting

information for decision making. The main topics covered in this course are basic concepts and theoretical

framework of accounting, accounting process, principles of financial statements, financial statement analysis, and

managerial decision making based on accounting information.

IM551 Information Technology Management & Strategy

We are at the stage of an information revolution where information technologies are redefining business models

across industries, creating new markets and enabling new functionalities. Strategic decisions and management about
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information technologies are thus increasingly central to business success. The emphasis of this course is that an

organization will not succeed with information technology investments unless these investments are aligned with

the feasible business strategy and its management. The course is case oriented and will help you appreciate the

potential created by IT.

IM553 Telecommunication Systems

This course conceptually introduces the key technologies of telecommunication systems and data networks. It is

geared to those students who do not major in the IT (Information Technology) area but have interests in its

applications to various industrial and managerial issues. Emphasis is thus placed on students' understanding of the

basic concepts and principles of telecommunications technologies, while technical details are minimally covered.

Topics covered are the basics of digital signal processing and data communication networks.

IM554 Overview of Internet Technologies

This course conceptually introduces the key Internet technologies which make various forms of multimedia data

move around on the Internet. It is geared to those students who do not major in the IT (Information Technology)

area but have interests in its applications to various industrial and managerial issues. Emphasis is thus placed on

students' understanding of the basic concepts and principles of those technologies, while technical details are

minimally covered. Topics covered include TCP/IP Protocol, Addressing, Routing, Realtime multimedia and Mobile

Internet.

IM555 Ubiquitous Management

This course is intended to give students a technical knowledge of what is happening in the area of ubiquitous

computing and to familiarize them with the most significant of the many ‘visions’ that guide ongoing research in

the area. By reviewing current research efforts and identifying the ideas that drive them, the course aims to

inspire students and help them develop their own ideas about the future of ubiquitous computing.

IM557 Media Economics

This course introduces Information & Media MBA students to the structure, working mechanism and recent trends

of media industry. Specific topics include: structure and characteristics of media industry, choice of consumers and

market reaction, choice of producers and market reaction, market structure and role of government, financing in

the media industry and rise of new media and future of media industry. The lecture will include both theory and

a number of case studies as well as student projects.

IM558 Media Consumer Analysis

This course provides a survey of selected media psychology theories and how they can be applied to real-life

management situations (e.g., encouraging consumers to make certain selection at the market, providing better

product/service based on theory-driven design, etc.). In particular, this course will focus on the psychology of

digital media consumers and information technology (IT) users so that students will have a better understanding of

IT and media consumers, and improve their products or services in real environment.

IM559 Business Consulting

This course is a lecture to develop basic knowledges and skills for IT business consulting. Students learn key

methodologies and principles and take a deep insight from investigating real cases.

IM560 IT Modeling

This course deals with the issues in business process modeling and database modeling. First, in the business

process modeling part, we will learn about the concept of process modeling and the related techniques such as

BPMN(Business Process Modeling Notation), UML (Unified Modeling Language), XPDL (XML Process Definition

Language). Second, in database modeling part, this course will provide the basic concept of database, and data

modeling techniques including ERD (entity relationship diagram) and normalization. It also covers the data

manipulation language such as SQL (Structured Query Language) and QBE (query by example).

IM601 IT Industry Analysis

This class, as an elective subject within IT industry analysis category, deals with main trend and future prospect

in telecommunications service industry in Korea and oversee countries. To this end, we will first study leading

telecommunications technologies, on which bases future trend of telecommunications service industry will be

analyzed.
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IM602 Next-generation mobile communication

The vision of ubiquitous computing is becoming realized, enabled by the tremendous and continued growth of

wireless communications and network technologies. The objective of this course is to give an insight into the

world of mobile computing and wireless networks. After reviewing the various types of mobile wireless

communications, some key emerging mobile wireless technologies are studied along with their advantages and

limitations. Various issues with regard to ubiquitous information access from a wireless network are then discussed.

IM603 Managing Digital Convergence

This course deals with the managerial issues in the digital convergence. Specifically, issues on concepts of digital

convergence, media industry structure and convergence, strategic management under media convergence, changes of

consumer demand and culture, new convergence product development process are major topics.

IM604 Digital Device Development Strategy

This course explores the unique aspects of creating an effective strategy in digital device development. The focus

is on a set of tools and concepts for developing firm and corporate strategy for digital device producers. These

tools are useful for deciding which technologies to invest in and shaping firm strategy to effectively respond to

the behavior of competitors, customers, suppliers and complementors in these industries.

IM605 Telecommunications Economics and Convergence Policy

This course aims to examine the structure and operation of the telecommunications industry utilizing the tools

developed in the area of microeconomic and industrial organization theories. It also studies current issues and

policies especially about convergence in telecommunications industry.

IM621 Value innovation with IT

This course takes the next logical step of training the students to identify new value innovations driven by new

technologies. The word "technologies" refers to either specific technologies or technology platforms. An example of

a technology is RFID. An example of a technology platform is Peer to Peer Computing.

IM622 Business Process Management

This course covers methodologies and theories for business process management that is required for innovation in

business model to strengthen organization's strategic advantages. We discuss the importance of business model

innovation in today's business environment through many cases. Then, we cover methodologies in selecting,

analyzing, and re-designing "core" business processes key to firm's strategic goals. BPM solutions and BPM

consulting practices will be introduced through guest lectures, and hands-on projects for real-world problems.

IM623 Data Warehouse & Business Intelligence

Data Warehouse & Business Intelligence This course deals with the issues in data management and data analysis.

In the part of data management, we will learn about the concept of data warehouse and the need for data

warehouse. And, in relation to the data analysis, this course will provide the basic concept of data mining and the

data mining techniques. Furthermore, we will apply the data management and data analysis technique to the real

case problem using the business intelligence concept.

IM624 IT Consulting

This course provides an overview, techniques, and cases on SI industry's major IT consulting methodologies (i.e.,

Information Strategy Planning, Enterprise Resource Planning, Customer Relationship Management, Knowledge

Management, Business Process Management, etc.) for students interested in pursuing a career as an IT consultant

or corporate CIO.

IM625 Database Design

This course is an application course about database design. Topics include database development environment,

entity-relationship modeling, logical data modeling, physical data modeling, and structured query language. Students

will also learn database design examples in the area of customer relation management, supply chain management,

enterprise resource planning, and human resource management.

IM641 Analysis of Semiconductor Industry

In this course, the students understand the characteristics of the technology, demand and supply of the

semiconductor industry. Providing relative business cases as well as theoretical framework for the analysis, this

course increases the understanding of the future trend of the semiconductor industry.
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IM642 Analysis of Display Industry

In this course, the students understand the technology, performance requirements, cost structure and supply chain

issues in the display industry. With theoretical framework, we access the current status and future potential of the

worldwide electronic display market and emerging display technologies.

IM643 Semi-Conductor Industry Process Management and Technology Trend

This course is an application course about semi-conductor industry manufacturing and management, and aims at

learning basic concepts regarding semi-conductor industry process management and technology trend analysis.

Students will learn methods about how to conduct industry analysis and technology forecasting. By learning

semi-conductor manufacturing processes and general management skills, students also gain capabilities for business

strategy development and detailed process management.

IM644 Manufacturing Process Management and Technology Trends in Display Industry

In this course, students will understand technological trends in electronic display industry and study concepts

whose use avail competitive advantage in the management of manufacturing process. Key issues in manufacturing

process management and strategy will be covered under theoretical framework.

IM661 Entertainment Industry Analysis

This course provides an overview on entertainment industry and their main management issues. Target contents of

interest include movie, drama, music, online-game in entertainment and high-speed internet, wireless

communication, satellite, and wireless internet in new media. Students of this course will develop competence to

create new business model from integrating technical possibilities of new media with diverse entertainment

business.

IM662 Contents Development Strategy

In this course, students understand digital content planning and development methodologies through examination of

empirical case studies on digital contents development in various fields. We also learn about each medium in its

technical, cultural, and social contexts and the strategies for marketing and distribution of contents through

appropriate media.

IM663 Entertainment Marketing

The objective of this course is to provide students with general knowledge about what entertainment marketing is,

how it is managed, how consumers experience and use entertainment products, services and experiences, and how

this managerial and cultural knowledge can help managers and marketers across a wide range of industries to

deliver superior customer value.

IM664 Interactive Media

In this course, students understand the fundamental principles and the underlying production processes involved in

making works of interactivity in stand-alone, immersive, and networked environments. This course will familiarize

students with basic concepts and issues surrounding interactive media through cultural, scholarly, and technical

intersections.

IM665 Introduction to Media

This course looks at the nature of mediated communication, the functions of media, the history of transformations

in media and the institutions that help define media's place in society. Over the course we will explore different

theoretical perspectives on the role and power of media in society in influencing our social values, political

beliefs, identities and behaviors. And we will look at the ways in which the dynamics of class, gender, generation

and race influence both the production and reception of media. Through the readings, lectures, and discussions as

well as their own writing and oral presentations, students will have multiple opportunities to engage with critical

debates in the field as well as explore the role of media in their own lives

IM666 Media Industry Analysis

This course traces the evolutionary process of the new media in terms of the economic and other social scientific

theories to explain and predict the major trends of the time, namely, the convergence of communication &

information technologies, business mergers & acquisitions, and market globalization. Target industries of interest

include high-speed internet, wireless communication, and wireless internet in new media. Behaviors of the major
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players in the new media environment--the industry, the government, and the consumers--and their interactions are

scrutinized to assess problems and promises of the new media industry. Students of this course are strongly

encouraged to create new business model by integrating technical possibilities of the new media with diverse

business opportunities.

IM701 Business Presentation in English

This course is a MUST for all students who are interested in developing a professional approach to public

speaking. This course addresses practical skills for effective public speaking and presentation skills for global

managers. It examines common issues and best practices for effective communication and presentation skills in a

Western content.

IM702 Management of Technology and Entrepreneurship

This course covers current issues and theories on strategic management of technology and entrepreneurship. The

major issues covered include principles of technology management, designing and implementing technology strategy,

R&D project and personnel management, entrepreneurship and entrepreneurial process, managing high-tech ventures,

preparing the business plan, venture capital and venture policy. Some special issues are also discussed.

IM703 Data Security and DRM

This course offers students wide understanding of issues and problems related to data security in info-media

business area, followed by the solutions and technologies. And the course take a deep look at the total system of

the distribution and protection of digital contents, DRM (Digital Rights Management), to understand its concept,

architecture, and applications.

IM704 Introduction to Culture Technology

The evolution of digital technology has been basically changing the whole society and there is no exception in

culture and art area. Digital technology has opened new way of artistic expressions, changed our culture and

industrial structures, and given birth to new culture industries. This course provide structured understanding of the

interrelation between culture and art and digital technology, especially focusing on the digital technologies applied

to culture and art industry.

IM705 Design Management

In this course, students understand the relation between management and design and learn key theories of design

management and practical cases. The background and status of design management and efficient administration of

human and other resources of design team will be covered.

IM706 Knowledge Management

This course introduces KM theory, cases, and implementation methodologies for corporate KM implementation.

Students will learn about KM Strategy Planning, KM Map, KM organization, KM process, KM system,

Community of Practice (CoP), and Knowledge Ecology and, for a real company, will conduct a KM diagnosis and

master planning task.

IM707 Demand forecasting in IT industry

This course introduces a variety of analytical methods to forecast the demand of a new product. It will include a

number of statistical models such as regression analysis, diffusion model, and choice analysis etc, and the exercise

of each model will be provided. These methodologies are important and very practical for developing marketing

strategies and supporting the decision making.

IM708 Valuation of IT Media business

This course introduces the theoretical framework for the analysis of fundamental value of IT Media business and

their applications into real cases. This course focuses on the methodology and models for valuation of IT Media

business based on the general theoretical framework of corporate valuation. This course deals with the

characteristics of IT Media business and their impact on the value analysis.

IM709 Growth Strategy

Evidence suggests that profit grown through increasing revenues can boost stock price much more than 25% than

profit grown by reducing costs. Growth strategists assert that profitable growth is the result of more than good

luck – it can be actively targeted and managed. This course helps students learn how to analyse and design
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businesses that can lead to sustainable profitability. We will introduce the fundamentals in profitable growth.

Furthermore, we will cover the topics such as Core Definition, Adjacency Expansion, Managing Innovation, Open

Business Model, Network Business, and Business Feasibility Analysis. The emphasis is on IT media companies.

IM710 An Analysis of HR Cases in IT Industry

The most admired IT-related companies have commonality to maximize their performance improvement with having

well-defined and cultivated hi-potentials. In this class, MBA students, through analyses of innovative HR cases,

learn how to effectively utilize core competencies in corporations.

IM711 Special Topics in Information & Media Management

This is a special course reserved for new topics in the information & media management area of temporary

interest or with potential for development as a regular course.

IM712 Financial Management II

This course is designed to help you understand the theory and practice in corporate finance strategy. Precisely, we

discuss issues in raising capital, capital structure, dividend policy, the market for corporate control (mergers and

acquisitions), and contemporary issues in corporate governance. In-depth case analysis discussion will be given in

class.

IM901 Business Consulting Practice

In this course, students construct a team and exercise business consulting. I the change of this practice, students

have a good opportunity to apply theoretical frameworks they learned to business fields and increase their

knowledge and ability of problem solving and team-based project will improve the students in terms of reasonable

and structured decision making, communication skills, and cooperation with members.

IM911 International Field Trip

This course offers students an engaging global experience on how business operates and the culture is in the

leading companies in information and media area. And students will have opportunities to take a look at diverse

issues faced by multinational organizations - economics, regulatory, managerial, intra-organizational relationship and

ethical issues as well as business outlook and opportunities for the entire region as governmental and economic

structures change.

IM921 Independent study for Graduate Studies

In this class, students will do independent studies with advisors over the major problems in the IT and Media

industries. Specially, issues will be selected based on the criticality of the problems. Students will experience the

whole process of modeling, analysis, insight generation, and strategy development.




