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Manufacturing Process for Industrial
Engineers
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To help students improve thelr abI|ItIeS as an expert
in industrial engineering, this course will cover manu-
facturing processes such as casting, forming, machining,
assembly and so on. Time allowing, students will study
the semi-conductor manufacturing process in detail.
Industrial engineers must fully understand such proc-
esses in order to contribute to the real world.
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‘Scientific Management’ is a basic and essential course
in Industrial Engineering. This course provides several
lectures dealing with the philosophies, principles, scopes,
and basic methodologies that IE has pursued. Students
graduating from this course learn the ideas of IE pio-
neers such as Frederick Winslaw Taylor. The students
will discuss new interpretations of scientific management
while taking into account today’s situations from many
perspectives. They will develop a deep understanding of
the historic background of IE, and also appreciate the
true meaning of the scientific management.
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Scientific Management
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Introduction to Computing for industrial
Engineering
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This course introduces computing fundamentals to
Industrial engineering students. It covers various topics
such as computer architecture, operating systems, com-
munications, internet, algorithms, programming languages
and implementations, software engineering, data struc-
tures, database, file systems, artificial intelligence, and
theory of computing. Relevance to industrial engineering
will be emphasized. Finally, students will be exposed first

hand to current issues and topics of IT industry that are
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relevant to industrial engineers.
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Human Factors Engineering
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This class will address the basic concepts of ergo-
nomics and their applications to the design of the hu-
man-machine- computer environment, while considering
the psychological, sociological, human physiological, bio-
mechanical, and biological capabilities and limitations in
design for human efficiency, safety and comfort. The
course will study human limitations in the light of human
engineering, human reliability, stress, and human

physiology.
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Human Factors Engineering Lab
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This class will address the basic concepts of ergo-
nomics and their applications to the design of the hu-
man-machine- computer environment, while considering
the psychological, sociological, human physiological, bio-
mechanical, and biological capabilities and limitations in
design for human efficiency, safety and comfort. The
course will study human limitations in the light of human
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engineering, human reliability, stress, and human
physiology.
406.306 AR HA[AR  3-3-0

Principles of Management Information
Systems
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MIS (Management Information Systems) is a key for
improving the productivity and enhancing the com-
petitiveness of companies. With the further complication
and globalization of enterprise management, the applica-
tions of information systems is becoming more important.
MIS (Manage- ment Information Systems) is a general

SRR E “SEL-FE UOAI-RE AGAIZ'E EAIEL St 8| 152 JYE. (The first number means “credits”; the second number means “lecture
hours” per week and the final number means “laboratory hours” per week. 15 week make one semester.)
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term for computer software systems supporting many
managerial activities in companies. The objects of this
course are for students to 1) learn the concepts of vari-
ous MIS systems, 2) understand basic technologies used
in MIS systems, and 3) develop skills and abilities re-
quired to implement MIS applications.
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Production Control
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This course is an introduction to the analytic problem
solving approaches for operating production systems. It
includes basic concepts of production systems, customer
satisfaction, production planning, logistics management,
factory automation, and strategic production planning.
Students will examine applications of efficient manage-
ment and control techniques, customer oriented design,
innovations of logistics management, CALS/EC, and ERP.
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Simulation
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Simulation can be defined as the process of designing
a computer model of a complex system in the real
world and conducting experiments with this model for
the purpose of understanding the behavior of the system
and/or evaluating various strategies for the operation of
the system. To fully utilize the functions that the simu-
lation can give, this course teaches systems theory, sys-
tems modeling technique, method of random number
generation, and variance reduction technique as well as
programming languages. Students are required to have
basic knowledge of statistical analysis and experimental
design. If time permits, simulation using virtual reality
will be covered.
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Engineering Economy
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The contents of this course consist of two parts,
which are the techniques of financial management for
students in engineering, and basic techniques related to

investment engineering.
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Operations Research 1

<gdgitst 1>2 Y, 48, 84 L 33 5 o 7t3] 4
AR MOM HASHE 2AISO0| oSt AZA, AHAHHR! Alnet
Helsdel HIUE elof dFust 7|HE Stast= M=0|Ck
MYA e, SHEASY, JeA2Y, YA, SHA Y
SO Chalf sh&otct.

The purpose for taking <Operations Research 1> is to
improve the ability of thinking quantitatively and system-
atically, and the ability of dealing with problems in
management, information, communication, and engineer-
ing systems. The contents of this course include linear
programming, goal programming, integer programming,
nonlinear programming, dynamic programming.
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Operations Research 2
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The purpose for taking <Operations Research 2> is to
improve the ability of thinking quantitatively and system-
atically, and the ability of dealing with problems in man-
agement, information, communication, and engineering
systems. The contents of this course include trans-
portation problems, game theory, network theory, CPM,
PERT, queueing theory, equipment replace model, and
simulation.
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Management of Technology
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The objective of this course is to understand the in-
teractive relationship and functional linkage between
technology and management from the systems
perspective. By doing so, students are expected to ob-
tain basic knowledge and strategic insight required for
prospective CTOs and CEOs. To this end, the main tasks
of the course are to identify the contents and scope of
related activities in technology management, to learn rel-
evant methods for system analysis and design, and to
develop, as an individual or as a team, prototype tech-
nology management systems. Specifically, the course is
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composed of topics such as related concepts and termi-
nology, framework of MOT, technology forecasting, proj-
ect evaluation and selection, project control, cost man-
agement, project organization management, commerciali-
zation and management of technological assets.
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This course provides the application of statistics and
probability theory to the design and analysis of proce-
dures for the quality control of products, organizations,
and service systems. Topics include control charts, sam-
pling plans, process capability analysis, measurement ca-
pability, Taguchi, ISO, 6 sigma, and the trend of cus-
tomer-oriented quality management.
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Optimization Models and their
Application
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In an IE curriculum, students are normally introduced
to optimization models in the one-semester course of
Operations Research or Management Science, where
they are burdened with the multipleaspects of opti-
mization, theories, solution methods and applications. In
this course, relying on the commercialized solvers such
as Xpress MP, we will choose solely problem-solving ap-
proaches: Given a set of real-world problems, students
are asked to model and solve them th find an answer
to decision problems. Simultaneously, students are in-
troduced to a diverse set of optimization models with
prototype applications which will enable students to culti-
vate the ability to recognize the special structure of the
problems and accordingly formulate them as right math-
ematical models.

406.322 Mu|AZE 3-3-0

=

Service engineering
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Understanding of service in general and mechanism to
improve the productivity of service becomes a major is-
sue of the whole society, as the global economy is un-
dergoing a fast transition from manufacturing to
services. A service system is considered a complex arti-
fact consisting of technological and organizational net-
works which are targeted for production and delivery of
services needed by users and other stakeholders. This
course covers a variety of methodology to analyze the
current service systems and the state-of-the-art techni-
ques recently developed for design, operation, and in-
novation of a better service systems.

406.401* AEAE 3-3-0

Linear Programming
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LP is much used among several models of operation
research, for the reason that It is clear and there are
many algorithms for it. Among them, the Simplex meth-
od is much used. In this lecture, students will learn the
Simplex method, the geometric meaning of the Simplex
method, and its application to network problems.
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Organization Theory
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Regardless of a company’s size, its management activ-
ity is carried out by the three components of admin-
istration, management and organization. Organization is
the basic frame that manages the system, including
company regulations, business process, and role division.
It also guides the thinking and behavior of its members.
This class reviews the component of management organ-
ization, discusses organization restructuring, communica-
tion, strategic decision making, leadership, and motiva-
tion endowment.

o2 1R
O1 ok N
10H[r

406.416 HEE|ETHIAIA|AE]  3-3-0

O HOL [=]

Computer Integrated Manufacturing

Al
o =
o Helel 22dE YYAPIIA Ste MER BF st &

- 360 -



S1tCsH(College of Engineering)

=oiM Atsshdd|, dEAL8D HoE 419 S¥E Sl
HZ7|Y HHE STAZMN 2o FWAS ZZ202; it
2 1}=20|A 4SS CAD (Computer Aided Design), CAM
(Computer Aided Manufacturing), PLC (Programmable
Logic Controller), ZFE{S4l, Robotics, Numerical Control,
Vision System, Voice Recognition S CIst ZA0f Cis 25
SIC} AYZSel DRR|9r M4 U=02 M HAH|Q| A Z2A|
L8 dASke © Z2AEDL ZalE|0f UCh

CIM (Computer Integrated Manufacturing) System has
emerged as the most competitive manufacturing system
due to the integration of automated equipment, in-
formation systems and data communication technology.
CIM systems are built with new management philosophies
that seek to improve organizational, technical and per-
sonnel efficiency. In the class, students will learn diverse
subjects like CAD (Computer Aided Design), CAM
(Computer Aided Manufacturing), PLC (Prog- rammable
Logic Controller), Computer Communication, Robotics,
Numerical Control, Vision System, Voice Recognition, etc. A
term project designing a real CIM system for the manu-
facture of a selected product will be included as part of
the course requirement.
406.417
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Computer Integrated Manufacturing
Laboratory

2 HF0Me 0|2 =0l 'CIMAIARS| JHEE &
5| Olaflsty &8 £ U= CAD (Computer Aided
Design), CAM (Computer Aided Manufacturing), PLC
(Programmable Logic Controller), ZEE{ £4I, Robotics,
Numerical Control, Vision System, Voice Recognition SO
Cist kst A5HYS SHESOA AISstict

In connection with the companion course ‘CIM
System’, students will have hand-on experience in CAD
(Computer Aided Design), CAM (Computer Aided
Manufacturing), PLC (Programmable Logic Controller),
Computer Communication, Robotics, Numerical Control,
Vision System, Voice Recogni- tion, etc.
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Reliability Analysis
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This course provides methods of efficient performance
management techniques of systems using reliability,
maintainability and availability as measures of system
performance. Topics include hazard functions, life dis-
tributions, structure functions, reliability and maintenance
systems, and replacement theory.
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Internet Applications
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In this course students study various application sys-
tems using Internet and WWW technologies. This is a
project course designing and developing industrial sys-
tems that can improve business processes by providing
services on the Web. While carrying out the projects,
the students will improve their skills to develop Internet
applications and learn the importance of software devel-
opment methods and proce- dures. In addition, they will
get much experience in creating and implementing useful
ideas through team-work and brain- storming.
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Analysis and Design of Database
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This course covers theories on DBMS (Database
Manag- ement System). Contents include the following:
storage structure, file access methods, data models
(relational, object oriented, object relational), query lan-
guages for data models, schema design methods, nor-
malization process, query optimi- zation, concurrency
control, crash recovery, and database tuning. Students
are required to work on a term project designing and
implementing a database system using a commercial
DBMS like Oracle or Informix DBMS.
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Human Interface Design
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An effective and efficient design of human-computer
interaction and its core element such as human interface
is a source of competitiveness in digital convergence
products. A fundamental technology for successful HCI is
the human interface design technology. Human interface
has a wide variety of spectrum such as graphic user in-
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terface, adaptive interface and user experience
management. This course explores the basics of human
interface design from the design principles of human
factors engineering, user experience management, and
user-centered product design. Affective design interface,
Design for six sigma, design process and new product
design will be studied together for their relevance to hu-
man interface design.
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Data Mining
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Data mining is comprised techniques from statistics,
AI, and computer science. It is applied not only to con-
ventional engineering and science problems, but also to
various business areas such as manufacturing, marketing
and finance. This course introduces basic data mining
problems (clustering, classification, and association analy-
sis) and the respective algorithms and techniques. In ad-
dition, students will learn about actual business prob-
lems, goals, and the environment in which data mining
is applied. Cases in various areas will be studied.
Students are strongly encouraged to identify and solve
real world business problems using data mining techni-
ques so that they improve their relevance to human in-
terface design.
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Product Development Process
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This course aims to provide the students with a com-
prehensive understanding of the mechanism for success-
ful product development process. The state-of-the-art
tools and methods from the domains of marketing, de-
sign, manufacturing, and systems engineering will be in-
troduced and investigated with a view to integrating and
facilitating the interdisciplinary processes involved in cre-
ating a product.

|I'

406.432*  At1ZEA 3-3-0

=2 o
= ASste A2 422 St A LH%S =31
g, A, deAE 2 24 24, BI2eE s2 7I2F
Ol HYEZEO2 50 LHASTOIM ZI7IEEIt Crefot 352, &
2| AHBRAHSES A LAZEYNHE AESI0 ZA5 A
2 90| E&5ke =9 HiYdo| 2¥S FELOL

This course reviews basic theories and practical skills
on engineering statistics. In terms of methodology, the
course covers such subjects as inference and hypothesis
testing, correlation analysis, regression analysis, ex-
perimental design and variance analysis and part of
non-parametric analysis. This course also emphasizes ap-
plication-oriented and computer- based practices for stra-
tegic and complex problems in industrial engineering and
management.
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This course introduces the basic principles of financial
engineering including the theories of options, futures,
derivatives, and risk management. The preliminaries re-
quired for this course are the basic quantitative skills in
the junior level of mathematics and statistics. This
course takes an engineering approach to the principles
and values of various financial products so that students
can learn the elementary of financial engineering from a
general engineering perspective.
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Engineering Mathematics 3
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Numerical methods will be taught in the first half of
this course. After having reviewed the fundamentals of
numerical methods, a variety of numerical methods will
be applied for solving 2nd-order partial differential equa-
tions, taking different boundary conditions into account.
In the second half of the course, students will learn how
to treat data statistically in order to bring them into
probability functions with a certain level of confidence
interval.
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Introduction to Mechanical Engineering
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This is an introductory course on mechanical
engineering. We will study the basic concepts of Material
mechanics, Fluid Engineering, Thermodynamics,

Kinematics, Machine dynamics, and Manufacturing.
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Introduction to Industrial Engineering
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Industrial engineering (IE) is concerned with the in-
tegration of engineering knowledge and qualified man-
agement techniques in systems. The major emphasis of
IE is to provide an environment of productivity by opti-
mizing the designing and planning procedures in complex
systems which include man, machine, material, in-
formation, and energy. Introduction to Industrial
Engineering offers the students an introductory overview
of IE.
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Creative Engineering Design
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Introduction to Electrical Engineering
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This course deals with general areas of electrical en-
gineering for non-electrical engineering majors. The
course contents cover basic concepts of electrical circuits
and analysis methods, the operation principles of tran-
sistors and operational amplifiers, and the fundamentals
of digital logic and its applications to microcomputers.
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Introduction to Materials Science and
Engineering
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This course focuses on the fundamentals of structure,
property and processing of materials that underpin mate-
rials science and engineering. It is the introductory lec-
ture class for sophomore students who do not major in
Materials Science and Engineering. Topics include: atomic
structure & interatomic bonding; structure of crystalline
solids; imperfections in solids; diffusion; mechanical prop-
erties; dislocation & strengthening mechanisms; phase
diagrams; electrical, thermal, magnetic & optical proper-
ties of solids; materials selection. Discussions on real
world applications of various materials are also included
in the lecture.
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Convergence of Information and
Communications Technology
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hours” per week and the final number means “laboratory hours” per week. 15 week make one semester.)
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Information and communications technology (ICT) be-
came the fundamental technology for various industry
sectors. This course covers the basics of the ICT. Then
the convergence between ICT and other industrial sec-
tors will be covered in depth ; convergence between ICT
and military technology, car industry, medical services,
bio-industry, and culture industry, for example. This
course is for freshman and sophomore students, and no
prior knowledge on technology is required.
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Introduction to Civil and Environmental

Engineering
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Civil and environmental engineering is a field of study
concerned with safety, convenience and welfare of hu-
man beings. This course deals with an overview of civil
and environmental engineering for the students majoring
in other area of study. Fundamental concepts of civil
and environmental engineering as well as application of
the technology for planning, design, construction, and
operation and maintenance of the social infrastructures
and facilities for the municipalities and industries are the
main subjects of the course. A comprehensive and broad
knowledge on civil and environmental engineering could
be gained from this course.
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Introduction to Chemical and Biological
Engineering
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This is an introductory course on chemical engineering
and biological engineering. To understand the process
engineering based on chemistry and biology, students will
study the basic concepts of reaction, separation and
process syn- thesis. Also they will learn the basic knowl-
edge for the development of polymer materials, elec-
tronic materials and bio materials.
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Introduction to Energy Resources
Engineering
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This course introduces an overview of the whole field
of energy including conventional and unconventional pe-
troleum resources, and new and renewable energies.
Students will learn the definition, history, worldwide con-
sumption structures, and prospect of energy. This course
also covers the nature of oil and gas reservoirs, petro-
leum exploration, drilling, and pro- duction. Student will
study the characteristics and prospects of new and re-
newable energies such as solar, hydrogen, geothermal
energy as well as biomass and fuel cell.
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Introduction to Quantum Mechanics
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The goal of this course is to make students under-
stand the quantum mechanical behavior of electrons in
conductors and semiconductors. After introducing the dif-
ference between classical and quantum mechanical phe-
nomena, the electronic behavior will be treated as quan-
tum mechanical statistics represented by Fermi-Dirac sta-
tistics at band theory. This course will be a prerequisite
for taking the following courses: Electrical Energy and
Systems, Electronic Lasers, Semicon- ductor Devices, and

Integrated Circuits.
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Engineering Technology and Society
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This course will cover the relation between engineer-
ing technology and the development of society.
Analyzing the effects of the improvement in technology
on society will give the students a sense of value in
both technology and the change of society/environment.
The contents of the course are as follows: engineering
technology and the social system, and its organization;
improvement in technology and changes in society; en-
gineering technology and social morals; the evaluation of
technical effects; engineering technology and social is-
sues; and engineering technology and employment.
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Management for Engineers
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This course is designed to provide undergraduate en-
gineering students with basic principles and practical lit-
erature on the general management of innovation and
business process. The course material covers a variety of
subjects such as strategic analysis and planning, technol-
ogy forecasting, project evaluation and selection, project
control, financial analysis, cost management, organiza-
tional management, and technology asset management.
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Field Applications of Engineering

Knowledge
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In this course, field applications of engineering knowl-
edge obtained by in-class lectures are practiced. It is
very important for engineering students to have both
theoretical background and diverse field experiences. For
this reason, several industrial examples are experienced
by the field trip to check how the theories and principles
in diverse subjects are applied and merged in designing,
manufacturing, producing, evaluating processes. As an
introduction, basic methodology for the investigation and
analysis is given, and after the field practice, various ap-
plication cases are discussed and new ideas for improve-
ment and development are proposed Field practice of at
least two weeks is required before taking this course.
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Internet Ethics
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It has over 10 years since the Internet became im-
portant part of our lives. The cyber space became exist-
ing reality where we can have freedom and right of ex-
pression and we must have the corresponding
responsibility. Despite of proliferation of Internet, the
ethical consciousness is still quite weak. The purpose of
this course is to teach Internet Ethics for students who
want to become Global IT Leaders. The class will cover
(1) Internet and Individual, (2) Internet and Social Life,
(3) Internet and Economy, (4) Coping with harmful in-
formation, (5) Internet Addiction, (6) Internet Privacy, (7)
Cyber Terror, (8) Hacking and Computer Virus, etc.
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Energy Engineering
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Overview the whole field of energy and systematic
study of present state and prospect of energy develop-
ment, technology and consumption. This subject covers
the following contents.
- Definition and history of energy
- Worldwide consumption structure of energy
- Comparison of energy industry with other country
- The present status of proved reserve, distribution,
trade movement and regional consumption of oil and
gas
- Nature of oil and gas reservoirs, petroleum explora-
tion, drilling and production
- Energy and environment
- Overview of renewable energy including atomic, so-
lar, hydrogen energy, biomass and fuel cell
- Prospect of renewable energy
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