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LE320 Fundamentals of Communication Systems
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1. 3nansnal
VoA
a3uni
N5.100 Wl UANNTVAAvOUADTIAN 3(3-0-6)
TU100 Civic Education
Study of principles of democracy and government by rule of law. Students will gain understanding of the
concept of “citizenship” in a democratic rule and will have opportunity for self-development to become a citizen in a

democratic society and to take responsibility in addressing issues in their society through real-life practices.

NB.110 ﬁ’ﬁ%‘ﬂﬂ]ﬂﬁu‘h}ﬁﬂﬂ1ﬁﬂ% 2 (2-0-4)
TU110 Integrated Humanities

To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual and
creative development. To instill analytical thinking, with an awareness of the problems that humanities are confronting,
such as the impacts of: technological development, violence, wars, and various world crises so that we can live well in a

changing world.

U5.120 @HINNMITIAUMANS 2 (2-0-4)
TU120 Integrated Social Sciences

This interdisciplinary course focuses on the fact that social sciences play an important role for society. The
course explains the origins of the social sciences and the modern world, the separation of social sciences from pure
sciences, and the acceptance of the scientific paradigm for the explanation of social phenomenon. It also involves the
analysis of important disciplines, concepts, and major theories of social sciences by pointing out strengths and weaknesses
of each one. Included is the analysis of contemporary social problems, using knowledge and various perspectives—-

individual, group, macro-social, national and world perspectives-- to view those problems.
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NE.130 a¥DdNeMInenaansuazmalulad 2 (2-0-4)
TU130 Integrated Sciences and Technology

To study basic concepts in science, scientific theory and philosophies. Standard methods for scientific
investigations. Important evolutions of science and technology influencing human lives as well as the impacts of science
and technology on economies, societies and environments. Current issues involving the impacts of science and technology

on moral, ethics and human values.

NE.156 ﬂﬁmﬁama%uazmiﬁmﬂﬂmmmﬁaw’m 3 (3-0-6)
TU156 Introduction to Computers and Programming

Basic concepts of computer systems, electronic data processing concepts, system and application software,
algorithms, flowcharts, data representation, program design and development methodology, problem solving using high-

level language programming.

niel  Mslyamuing 3 (3-0-6)
TH161 Thai Usage
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the main idea,

communicating knowledge, thoughts and composing properly.

aH.070 mmé’anqyﬁugm 1 0 (3-0-6)
EL070 English Course 1

Prerequisite : Language Institute placement

A non-credit course designed for those students with low English command and unable to enroll directly into
English Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for Unsatisfactory and will not be
counted towards the students’ total credits and GPA).

A preparatory course designed to enable students to cope up with real English use of four basic integrated skills

of listening, speaking, reading and writing.

aY.171 mmé’enqyﬁugm 2 3 (3-0-6)
EL171 English Course 2
Prerequisite : Have earned credits of EL070 or Language Institute placement
An intermediate English course designed to promote four integrated skills to develop students’ English

proficiency at a higher level.
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aH.172 mmé’anquﬁugm 3 3 (3-0-6)
EL172 English Course 3
Prerequisite : Have earned credits of EL171 or Language Institute placement
An upper-intermediate English course to enable students to use integrated skills at a more sophisticated level

than the prior course especially in speaking and writing.

oA
ad3un 2
a A
MN123 IANNHITH 3 (3-0-6)
SC123 Fundamental Chemistry
Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and Transition Elements,
Gases, Liquids and Solutions, Solids, Thermodynamics, Chemical Kinetics, Chemical Equilibrium and Acid-Base

Equilibrium, Electrochemistry, Organic Chemistry.

m.173 UFuamsndinugiu 1 (0-3-0)
SC173 Fundamental Chemistry Laboratory
Prerequisite: Have taken SC 123 or taking SC 123 in the same semester

Experiments related to the contents in SC 123

a¥.202 MPVINGHAHTUMIINNY 3 (3-0-6)
EL202 English for work
Prerequisite: Have earned credits of EL172
Preparing and training students for careers; using business English reading, writing, speaking and listening in

the work-related contexts

eAuiden 1 31 Titioandn 2 wieda
IM.106 ﬂ'JH»IEI'J\‘iﬁH‘VINTI%JWEﬂﬂiﬁiSN‘]ﬂﬁ!szﬁ\‘i\ﬂu 3 (3-0-6)
AE106 Sustainability of Natural Resources and Energy

Basics of ecology for environment and natural resource conservation. Characterisation of pollutions and their
impacts on the society. Concepts about sustainability of natural resources and energy. Decision analysis. Environmental
ethics. Sustainable design. Energy consumption in Thailand. Energy consumption in transportation, industries, and
buildings. Sustainability of energy for Thailand. Electricity generation in Thailand. Energy conservation. Alternative
energy. Solar energy. Biomass for energy. Ethanol production. Biodiesel production. Clean coal technology. Nuclear

energy.
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38.106 mﬂﬁiﬂuﬂﬁéﬂﬁﬁ!!a%ﬂﬁﬁ“ﬁu@ 2 (2-0-4)
CE106 Communication and Presentation Technique

Proficient reading comprehension techniques: interpret, analyse and summarize reading information. Report
writing: Style in reports, formats. Methods of compiling data for report-writing in tables and figures. Units, Symbols and

Mathematical equations. Terminology and transliterate, Presentation skills and techniques for presentation.

1209  wADAGHINEUANDT WA 3 (3-0-6)
LA209 Civil and Commercial Law

This course gives an account of general principles in the Civil and Commercial Code in the following Titles: (1)
Persons (2) Property (types of property and proprietary rights) (3) Juristic acts (general principles, declaration of will,

void and voidable acts) (4) Obligations and contracts

U.249 mmsaﬁmﬁ’l’mﬁ'mﬁ’uﬂ%’wéﬁumaﬂ@np 3 (3-0-6)
LA249 Introduction to Intellectual Property

This course seeks to provide students with fundamental knowledge in relation to the protection of “creation of
the mind of human-beings”, justifications and needs for the protection and benefits to be derived from the protection of
this kind of property, the enforcement of rights flowing from the protection. For this purpose, examples will be drawn
from existing intellectual property law, in particular, such legislation most central to the daily life of students e.g. the

copyright law and the trademarks law.

Wu.291 ganoresdy 3 (3-0-6)
BA291 Introduction of Business

The course aims to provide a comprehensive introduction to the key operations of business, namely finance,
accounting, marketing, human resource and production management, and management information system, placed
within organizational, forms of businesses, environmental, legal and managerial context. Underlying business concepts

will be discovered through the study of real-world examples and fundamental business plans.

N.201 HANMITUIHIS 3 (3-0-6)
HR201 Principles of Management
Management concepts, evolution of management, roles and skills of managers, planning, organizing, leading,

controlling, managerial decision making and ethics

, N
A.213  wsHgmanigamalosdiu 3 (3-0-6)

EC213 Introductory Microeconomics
A study of principles of economics regarding an allocation of scarce resources, theory of value and price

determination. An introduction to the theory of consumption and production leading to the determination of supply
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and demand of goods and services. Price determination and allocation efficiency in perfectly and imperfectly

competitive markets.

2. W UANE
2.1 WY

2. 1.1 IndiugrunuadiamaniueInenmans

M.133 Wanaamdviains 1 3 (3-0-6)
SC133 Physics for Engineers I

Motion, force, gravity, collisions, rotational motion, bodies in equilibrium, elastic and fractures, fluids,
oscillations, waves, sound and applications, heat and the kinetic theory of gases, the first and the second laws of

thermodynamics.

Mma134 Wanadwmsiaang 2 3 (3-0-6)
SC134 Physics for Engineers I1

Prerequisite: Have taken SC133

Electric charge and electric fieldsm, Gauss’law, electric potential, capacitance, dielectrics, electric current, DC
circuits and devices, magnets and electromagnets, magnetic and Faraday’s law, inductors, AC circuits, electromagnetic

theory and applications, light, lenses and optical instruments,

mas3 UfiaAmsHEnamwsuIang 1 1 (0-3-0)
SC183 Physics for Engineers Laboratory I

Laboratory practices involving measurement and errors, force and motion, energy, momentum, waves and heat.

m.ase UfiamsilanadmSuiaans 2 1(0-3-0)
SC184 Physics for Engineers Laboratory II

Laboratory practices involving electro-magnetic fields, electric and instruments, optics and modern physics

v
v A

fA.111 uﬂagaawugm 3 (3-0-6)
MA111 Fundamentals of Calculus
The elecmentary number system and functions, calculus of one variable functions, limit, continuity, the

derivative and its applications, antiderivatives, techniques of integrations and its applications, series, Taylor’s Theorem

and its applications

Note: There no credit for students who studying or passed MA111 or MA216 or MA 218
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A.112 mlmtﬁﬂ?miwﬁuazuﬂagé’aﬂizqnﬁ 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus

Prerequisite: Have earned credits of MA111

Analytic geometry for conic sections and second degree equations, vectors, transformation of coordinates, polar
coordinates and graph drawing, functions of several variables, partial derivatives, multiple integrals, scalar fields and
vector fields, derivative of vector valued functions, integration in the vector fields, Gauss’s Theorem, Green’s Theorem

and Stokes’ Theorem, Fourier and Laplace analysis and theirs applications.

n.214 aun1s@amgﬁ’uﬁ 3 (3-0-6)
MAZ214 Differential Equations

Prerequisite: Have earned credits of MA112 or MA113

First order differential equations, second order differential equations, homogeneous linear differential equations,
nonhomogeneous linear dirrerential equations,s differential equations of higher order, series solution of linear differential
equations, special functions, partial differential equations, the Laplace transform and Fourier transform, introduction to

nonlinear differential equations, applications engineering problem solving.

a Aw a
2.1.2 3BINUHIIUNINIAINT TN

M.100 n5IANIAINTIN 3(2-3-4)
ME100 Engineering Graphics

Prerequisite : -

The significance of drawing. Instruments and their uses. Lining and lettering. Work preparation. Applied
geometry. Dimensioning and description. Orthographic drawing. Pictorial drawing. Freehand sketchin. Sectioning.

Computer aided drawing.

28,100  DIUFIINANSVIAING 0 (0-0-0)
CE100 Ethics for Engineers
Prerequisite : -
Ethical issues relevant to the engineering profession. Potential impact of technoloty transfers and
implementation with respect to society and its members. Potential problems that may arise are studied along with

possible ways to prevent them from occurring and ways to deal with them once they occur.

28,101 mm%gﬁmﬁ'uw1ﬁmﬁw3mnssumaﬂ§ 1(1-0-2)
CE101 Introduction to Engineering Profession

Engineering profession, Role and responsibility, Engineering fields, Curriculum and courses in engineering,
Problem solving in engineering, Mathematical and scientific tools, Tests and experiments, Engineers and society and

environment, Computers in engineering.
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J0.121  JAQIAINTIN 1 3 (3-0-6)
IE121 Engineering Materials I
Prerequisite : -

Properties and structure of engineering materials such as metal, alloy, ceramics, plastics, rubber, wood and
concrete. Phase diagram. Materials characteristics. Materials properties testing. Relation of microstructure and
macrostructure with material properties. Manufacturing processes of materials. Effects of heat treatment on

microstructure and properties of material.

2.2 I amizay

' o A ¢
2.2.1 ngumalulagmenuilszyna

IN.330 53‘1]‘1]@11!%63&@1 3(3-0-6)
CN330 Database Systems

Prerequisite : -

Purposes of database systems. Levels of data abstraction. Entity-relationship model. Relational model. Database
management languages. Relational database design. Normalization theory. File system structure. Query and transaction
processing. Concurrency control. Database security. Distributed databases and design. Object-oriented databases.

wm.zso aanilseavg 3(3-0-6)

CN350 Artificial Intelligence

Prerequisite : Have earned credits of CN260 or LE211

Basic principles and related research in artificial intelligence. Topics includes simple representation schemes,
problem solving paradigms, constraint propagation, game playing, machine learning, and search strategies. Areas of

application such as knowledge representation, natural language processing, expert systems, computer vision and robotics

will be explored.

w210 dyanamazszuy 3(3-0-6)
LE210 Signals and Systems

Prerequisite : Have earned credits of MA111

Continuous-time and discrete-time signal and system; linear time-invariant system (LTI); signal analysis using
Fourier transform, Laplace transform, and Z-transform; applications of signal and system; modern techniques in signal

and system analysis.
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IN.201

CN201

2.2.2 ngumaluladuaz3smsmazeningi
msldsunsangadng 3(3-0-6)
Object-Oriented Programming
Prerequisite : Have earned credits of TU156

Algorithm Design. Introduction to object-oriented programming. Fundamentals of Computer Programming.

Objects, classes and methods. Decisions. Iterations. Inheritance. Polymorphism. Abstract classes and interfaces. Arrays.

Array Lists. Exception Handling. Streams.

IN.300

CN300

IN.302

CN302

IN.340

CN340

mselnelumsldsunsu 1 1(0-3-0)
Programming Practice I
Prerequisite : Have earned credits of or taking TU 156 in the same semester

Practice using development tools and programming on given problems.

msenelumslysunsa 2 1(0-3-0)
Programming Practice I1
Prerequisite : Have earned credits of or taking CN 201in the same semester

Practice using development tools and programming on given problems.

a d d

IInssusorlauls 3(3-0-6)
Software Engineering

Prerequisite : -

Fundamentals of software engineering. Software development life cycle Techniques and tools for software

development. Requirement analysis. Software architecture and detailed design. Coding and debugging techniques.

Documentation and release. Computer-aided software engineering. Software testing. Software reuse. Configuration

management.

a J a o
IN.341 ﬂ]i'J!ﬂi1$ﬂ!!ﬁ$ﬂﬂﬂ!!‘1j‘]_li‘lli!!ﬂiNHN'Jﬂq 3(3-0-6)
CN341 Object-Oriented Analysis and Design

Prerequisite : Have earned credits of CN201

Software analysis and design using the object-oriented paradigm. Object-oriented programming languages will

be covered with the goal of applying materials for analysis, design, and implementation of real applications.

IN.342

CN342

o Jd
msanldsunsiulszgnau iy 3(3-0-6)
Web Application Development

Prerequisite : Have earned credits of TU156
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Introduction to the basic principles of web application programming. Web server systems. Basic HTML and
Cascading Style Sheets. Server-side web application development. Database access and manipulation through the web.

Session management. Web application security.

22.3 ngulnssadaiiuguuesszuy
m200 adamanduuulideriios 3(3-0-6)
CN200 Discrete Mathematics
Prerequisite : -
Logic. Proof techniques. Basic set theory. Relations and functions. Mathematical induction. Countability and
counting arguments. Permutations and combinations. Inclusion-exclusion principle. Elementary finite probability. Topics

in graph theory: isomorphism, planarity, circuits, trees, and directed graphs.

w202 Tassahedeyanaziunenss 1 3(3-0-6)
CN202 Data Structures and Algorithms I

Prerequisite : Have earned credits of CN 201

Introduction to algorithm analysis. Simple sorting algorithms: Bubble, Selection, and Insertion sorts. Abstract
data types. Dictionaries. Searching techniques: linear and binary searches. Stacks and queues. Linked lists. Recursions.

Binary search trees.

IN.260 °nq‘yE]ﬂinuﬁmmﬂmmznszmumsduw133ﬂanssuﬂauﬁaaﬂa§ 3(3-0-6)
CN260 Probability Theory and Random Processes for Computer Engineering

Prerequisite : Have earned credits of MA111

Probability. Random variables. Statistics. Random processes. Counting. Independence. Conditioning.
Expectation. Density functions. Distributions. Law of large numbers. Central limit theorem. Confidence intervals.

Hypothesis testing. Statistical estimation. Stationary processes. Markov chains. Ergodicity. Entropy.

IN.301 Tmaa%n%’aymmz%umuﬁ% 2 3(3-0-6)
CN301 Data Structures and Algorithms IT
Prerequisite : Have earned credits of CN202
Heaps and priority queues. Heapsort. Advanced sorting algorithms: Mergesort, Quicksort, Counting sort, Radix

sort and Bucket sort. Balanced trees: AVL trees, 2-3-4 trees, Red-black trees and B-trees. Hash tables. Graphs.

IN.320 ms?'mmi%'mg_mmzm%ﬂimﬂauﬁama%1 3(3-0-6)
CN320 Data Communication and Computer Networks I
Prerequisite : -
Components of computer networks and Internet. Layered Architectures TCP/IP Models. Functions, protocols

and technologies in application, transport, network, and data link layers.
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Mm.321 Masnmanuasassunsevignaniiunes 3(3-0-6)
CN321 Computer Network Security

Prerequisite : Have earned credits of CN320

Key concepts in computer security such as adversaries, threat models, risk management, defenses, and
deterrents. Central themes of modern computer security such as human factors, attack creation and modeling, attack
detection and measurement, cryptography and communications security, and system design and implementation. How
fundamental concepts relate to real-life attacks and prevention mechanisms such as phishing, worms, botnets, spyware,

digital rights management, trusted computing, biometrics, electronic voting, firewall and VPN.

M.331 szuulfiams 3(3-0-6)
CN331 Operating Systems

Prerequisite : -

Design and implementation of operating systems. Process management. Process synchronization. Interprocess
communication. Memory management. Virtual memory. Interrupt handling. Processor scheduling. Device management.

Input/Output. File systems.

v ¢ ¢ a 4
2.2.4 ﬂij}la15ﬂ!!'J5!!ﬁ8ﬁﬂ1‘ifﬂﬂﬂ§iuﬂ®3~lw3!ﬂﬂi

210 NITODNUUVIIDIAINBAMIIAINTINABNNUADS 3(3-0-6)
CN210 Digital Circuits Design in Computer Engineering

Prerequisite : -

Number representations. Codes. Boolean algebra. Logic gates. Combinational and sequential circuit design (both
synchronous and asynchronous) for real digital circuits starting from basic gates up to Programmable Logic Devices

(PLD).

M2 MSFUAIIZHIDIAINA 3(3-0-6)
CN211 Synthesis of Digital Circuits
Prerequisite : Have earned credits of or taking CN 210 in the same semester
The objective of this course is to let students get some experience in designing digital circuits by using standard

and modern equipments starting from combinational logic up to synchronous sequential circuits.

IN.212 ﬁ’@lﬁfﬂﬂﬂiiﬂﬂﬂuﬁ?!ﬂ@% 3(3-0-6)
CN212 Fundamentals of Computer Architecture

Prerequisite : -

A brief introduction to digital logic. Implementation of arithmetic logic unit. Binary numbers. Representation of
negative numbers in a computer. Floating-point numbers. Basic machine instructors for a RISC-type computer. Assembly
language programming. Implementations of basic computer under various clocking assumptions. Pipelining. Memory

hierarchy: caches and virtual memory. Brief survey of input/output issues.
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310 mseenuuuszuvlulasidssaases 3(3-0-6)
CN310 Microprocessor Systems Design

Prerequisite : Have earned credits of CN 210 or LE 242

Introduction to microprocessors. CPU architecture. System bus. Memory interface. Instruction set. Assembly
language. Input/output interface using parallel ports. Serial communications. A/D and D/A conversions. C language for

microprocessor. Programming techniques. Interrupts processing. Applications of microprocessors and microcontrollers.

w201 dfiamsnugrumadamnssuluih 1(0-3-0)
LE201 Basic Electrical Engineering Laboratory I
Prerequisite : Have earned credits of or taking LE240 in the same semester

Laboratory to introduce students to basic equipments and measurements in electrical engineering.

w240 mImnzineesinih 3(3-0-6)
LE240 Electric Circuit Analysis

Prerequisite : -

Circuit element, node and mesh analysis; Thevenin and Norton equivalent circuits; capacitance and
inductance. The first order and the second order circuits. AC sinusoidal steady-state responses; phasor diagram; three-

phase circuits. Two-port networks. Network theorems.

w.241 Qﬂnm‘ismmws&ﬁnmaﬁn&ﬁugm 3(3-0-6)
LE241 Basic Electronic Circuits and Devices
Prerequisite : Have earned credits of LE240
Diode: physical structure, characteristics and modes of operation; diode application circuits; DC power
supply amplifiers; BJT and FET physical structure, characteristics and modes of operation; use as an amplifier and a
switch; biasing; principle of small-signal analysis; models for 2- and 3-terminal devices; operational amplifier and its

applications in linear and nonlinear circuits; introduction to power electronics

a A
2.3 ¥ uaen

2.3.1 ¥ ua0NMUMTBNUVULAZ A

31 msannszuullaslsames 3 (3-0-6)
CN311 Microprocessor Systems Development
Prerequisite : Have earned credits of or taking CN310 in the same semester
Development of various parts of microprocessor systems such as input/output interface, counter and timer,

interrupt processing, serial communication, A/D and D/A conversions.
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IN.312 mﬁﬁ’muﬂﬂﬁamiumuﬁama%ﬂizqmﬁ 3(3-0-6)
CN312 Computer Application Development
Prerequisite : Have earned credits of TU156
Development of computer programming in various applications such as user interface programming,

communication port programming, external hardware interfacing, data acquisition.

IM.322 MTORNUULIATDUILADNNINDS 3 (3-0-6)
CN322 Computer Network Design

Prerequisite : Have earned credits of or taking CN320 in the same semester

Fundamental concepts for network configuration and design. Topics include fundamentals of TCP/IP network,
packet capture and monitoring, operation with networking equipments such as router, IP routing, virtual LAN, IP access

control, network address translation and basic network design.

.332 - MsUSunssneNnesIIvIe 3 (3-0-6)
CN332 Computer Server Configuration
Prerequisite : -
Configuration of computer servers to provide various services. Topic includes domain name system, file transfer

protocol server, Web server, e-mail server, and Database server.

2.3.2 5 ud0nmzgluuy

I.403  MSHNNUMIIAINTINABNNANDS o (lasieanin 240 Falaarto
CN403 Computer Engineering Internship MAMSANH)

Prerequisite : Junior standing and pass english proficiency requirements of the Faculty

Practical training related to the field of computer engineering during the summer semester in a research
laboratory, a government agency, a state-owned enterprise, a company, or a factory approved by the department with a
total training period of at leat 240 hours. Students must submit training reports to the department after the training. This

course is graded S/U.

11,404 TASINUMIIAINTIHABNNUADS 1 1(0-3-0)
CN404 Computer Engineering Project I
Prerequisite: (1) Senior standing and (2) have passed CN 201 and have earned at least 22 credits of CN courses
and (3) have passed the English training program arranged by the Faculty or have obtained the score of at least
300 in the TU-GET exam.
Research and development project in computer engineering carried out by an individual student or a group of
students under under supervision of one or more academic staff members. Students are required to submit reports and

give an oral presentation on the project.



IN.405  TATINUMIIAINTINABNNANDS 2 2(0-6-0)
CN405 Computer Engineering Project 11
Prerequisite : Have earned credits of CN404
A continuation of Computer Engineering Project I to the final stage. Students are required to submit a complete

summary report and give a final presentation.

IMN.406  MIIATLNANDIANHIIAINTIUADNNIUNDS 1(0-3-0)

CN406 Preparation for Co-Operative Education in Computer Engineering
Prerequisite: (1) Senior standing and (2) have passed CN 201 and have earned at least 22 credits of CN courses
and (3) have passed the English training program arranged by the Faculty or have obtained the score of at least
300 in the TU-GET exam.
Working in companies or industries related to computer engineering for at least 80 hours under supervision of

industrial supervisors and the faculty staffs. Students are required to submit a report and give an oral presentation.

IN.407  ANDIANHIIAINITHADNTINDS 8 (0-40-0)
CN407 Co-operative Education in Computer Engineering

Prerequisite : Have earned credits of CN406

A continuation of preparation for Co-Operative Education in Computer Engineering by working in companies
or industries related to computer engineering for at least 560 hours under supervision of industrial supervisors and the

faculty staffs. Students are required to submit a complete summary report and give an oral presentation.

a A o v a A
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IN.304 ‘nqyﬁmiﬁmam 3(3-0-6)
CN304 Theory of Computation

Prerequisite : Have earned credits of CN200

Computability and models of computation. Regular languages. Regular grammars. Regular expressions. Finite
automata. Nondeterminism. Context-free languages. Context-free grammars. Turing machines. Computability. The

Church-Turing thesis. Other models of computation.

W313 - mMsIsunsumederauea 3(3-0-6)
CN313 VHDL Programming

Prerequisite : Have earned credits of CN210 or LE242

Using the VHSIC (Very High Speed Integrated Circuit) Hardware Description Language (VHDL) for modeling
and top level design of digital systems. Structural and behavioral models, concurrent and sequential language elements,
resolved signals, generics, configurations, test benches, guarded signals, and case studies will be studied. With the use of
the industry standard compiler, simulation and synthesis tools, designs will be constructed and synthesized, ultimately

being configured on CPLD and FPGA chip.
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IN315 éﬂ!!ﬁi%ﬂﬂﬂﬂuﬁ?!ﬂﬂiﬂlugﬂ 3(3-0-6)

CN315 Advanced System Administration

Prerequisite : -

Deploying and managing network servers running caching Domain Name service (DNS), Web Server, Active
Directory, SMTP, Network file sharing, Advance networking and firewall configuration, understanding the system

process, package management, and troubleshoot the system.

IN.316 miﬂsxmnwmmumjmum uaxms%’ﬂmﬁ’faynmmﬂiﬂnj 3 (3-0-6)
CN316 Cloud Computing and Big Data

Prerequisite : -

Technology related to Cloud Computing and Big Data. Explore solutions and design principle for building large
network-based systems to both compute and data intensive computing. Topics include resource virtualization concept,
System implementation, and System management. Deployed cloud computing and big data system such as VMware ESX,

KVM, Cloudera, OpenStack, vCloud director, and many other systems.

IN.323 miéams%’aymmzm%ﬂimﬂauﬁama%2 3(3-0-6)
CN323 Data Communication and Computer Networks 11
Prerequisite : Have earned credits of CN320
Routing Protocols. Multicast and broadcast routing. Wireless networks and mobile systems. Multimedia

networking. Security in computer networks. Network management. Quality-of-Services (QoS) Networks.

324 maluladiownesnin 3(3-0-6)
CN324 Internet Technologies

Prerequisite : -

Survey of contemporary Internet technologies. The role, use and implementation of current Internet tools. Basic
TCP/IP and World Wide Web. HTML techniques for text, images, links and form. Security issues. Topics on existing

Internet technologies.

325 ansuaddumsgemaiiiosd 3(3-0-6)
CN325 Introduction to Cryptography

Prerequisite : Have earned credits of CN 200 and CN 304 or approval by instructor

Basic concepts in modern cryptography. Topics include basic primitives for both symmetric-key and
asymmetric-key cryptosystems. Constructions, analyses, and security definitions of basic cryptographic primitives such as
encryption schemes and message authentication codes based on block ciphers, such as DES and AES, and those based on
number-theoretic constructs, such as the discrete logarithm function. The main approach used in analyzing cryptographic

constructs will be the practice-oriented provable security approach.
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w326 Inslnaearazmsinnziinsinasadiuanusiuadlumsdoas 3(3-0-6)
CN326 Cryptographic protocols and analyses

Prerequisite : Have earned credits of CN325 or approval by instructor

More advanced concepts in modern cryptography. Topics include constructions, analyses, and security
definitions of more advanced cryptographic primitives and protocols such as entity authentication and key exchange
protocols. The main approach used in analyzing cryptographic constructs will be the practice-oriented provable security

approach.

327 FIVRNAHNIIANNNUAINTTUING 3(3-0-6)

CN327 Special Topics in Information Security and Cryptography
Prerequisite: Pass CN325

Topics of current interest and new developments in various fields in information security and cryptography.

M43 MINanENNBIRT IR AD T 3(3-0-6)
CN343 Mobile Application Development

Prerequisite : Have earned credits of CN201

Overview of mobile computing platform. Architecture of mobile computing devices. Wireless and personal
communication technologies. Application development platform for mobile devices. Software development for mobile

device. User interface design guidelines. Concepts in mobile application development including location-based services.

° d
344 Mm3dnmanuasadsdmivlsunsuilszgnauuiy 3(3-0-6)

CN344 Web Application Security
Prerequisite: Pass CN342 Web application Development
Current state of security in web applications. Key security mechanisms for web applications. Client and server

side controls. Common vulnerabilities of web-based applications and how to protect against the attacks.

IN.353 m‘s;’q’ﬁqﬂsmu 3(3-0-6)
CN353 Pattern Recognition

Prerequisite : Have earned credits of CN260 or LE211

Basic problems and systematic views of pattern recognition systems. Statistical pattern recognition techniques.
Syntactic pattern recognition techniques. Feature extraction of binary value images. Texture features. Extraction of 3D

information.

134



M.355  MsUszananamM¥IsIINEIATIaDA 3(3-0-6)
CN355 Statistical Natural Language Processing

Prerequisite : Have earned credits of CN260 or LE211

A subfield of artificial intelligence and computational linguistics. Topics include the problems of automated
generation and understanding of natural human languages. Techniques emerged in statistical methods for language
technologies and natural language processing (NLP) are introduced. Topics include the source-channel paradigm from
information theory, predictive language models, hidden Markov models, the EM algorithm, maximum entropy methods,

and classification and regression techniques.

M356 Mmsdszananadyaaasana 3(3-0-6)

CN356 Speech Signal Processing

Prerequisite : -

This course covers the principles of digital speech processing. Review of digital signal processing. MATLAB
functionality for speech processing. Fundamentals of speech production and perception. Basic techniques for digital
speech processing including short-time energy, magnitude, autocorrelation, short-time Fourier analysis, spectrogram,
homomorphic (convolutional) methods, and linear predictive methods. Speech estimation methods including speech/non-
speech detection, voiced/unvoiced/non-speech segmentation/classification, pitch detection, formant estimation.
Applications of speech signal processing including speech coding, speech synthesis, speech enhancement, and speech

recognition/natural language processing.

IN.408  FITRIAMIIAINTIHADHNUADS 1 3(3-0-6)
CN408 Special Topics in Computer Engineering I
Prerequisite : Senior Standing or approval by instructor

Topics of current interest and new developments in various fields in computer engineering.

IN.409  FITRIAMMIOIAINTIHADNNUADS 2 3(3-0-6)
CN409 Special Topics in Computer Engineering I1
Prerequisite : Senior Standing or approval by instructor

Topics of current interest and new developments in various fields in computer engineering.

IMA13 MIMPIVVUVHIY 3(3-0-6)
CN413 Parallel Computing

Prerequisite: Have earned credits of CN202

Techniques for the design and analysis of parallel algorithms and for programming on available parallel
platforms. Principles of parallel algorithm design and different parallel programing models with extensive coverage of

MPI, POSIX threads, Open MP, Open CL, and GPU. Parallel algorithms and applications: Sorting, Graph Algorithms,
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Discrete Optimization techniques, Data mining algorithms. A number of other algorithms used in numerical and scientific

computing applications.

IN414  STUUADNTNANDSULUNIZE 3(3-0-6)
CN414 Distributed System
Prerequisite: Pass CN331
Interface to network protocols, Distributed run-time binding, Advanced virtual memory issues, Advanced means

of interprocess communication, File system design, Design for extensibility, and security in a distributed environment.

INAL5  MSNEAHITZUUAIN 3(3-0-6)

CN415 Embedded System Development

Prerequisite: Pass CN310

Review on microprocessor-based system. Embedded system development life cycle. Microcontroller architecture
and peripherals. Memory and I/O interfacing. Timing and bus cycle analysis. Toolchain for cross-platform software
development. Embedded software design and implementation. Multitasking programming with real-time operating

system. Scheduling and inter-process communication. Case studies of embedded system development.

NA33  STUUMNHIUUTHA 3(3-0-6)
CN433 Real-Time Systems

Prerequisite: Have earned credits of CN331

Concepts of real-time systems. Real-time constraints. Real-time operating systems: scheduling, inter-process
communication. Real-time programming techniques. Evaluation of real-time performance: rate monotonic analysis,

worst-case execution time analysis. Case studies of real-time computer systems.

a Sa a A A
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320 ﬂqyﬁmiéams 3(3-0-6)
LE320 Fundamentals of Communication Systems

Prerequisite : Have earned credits of LE210

Introduction to signal and system; spectrum of signal and applications of Fourier Series and transform; analog
modulation, AM, DSB, SSB, FM, NBFM, PM; noise in analog communication; binary baseband modulation; Nyquist’s
sampling theory and quantization; pulse analog modulation, pulse code modulation (PCM), delta modulation (DM);
multiplexing, time-division multiplexing (TDM); frequency-division multiplexing (FDM); introduction to transmission

lines, radio wave propagation, microwave components and satellite communications, and optical communication.
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w340 29950@nNI0IING 3(3-0-6)
LE340 Electronic Circuits
Prerequisite : Have earned credits of LE241
Frequency response of bipolar and CMOS amplifiers; current mirrors, differential amplifiers, output stages and

power amplifiers; feedback amplifiers and stability; positive feedback and oscillators; analog filters.

w323 msdemsdsnea 3(3-0-6)
LE323 Digital Communications

Prerequisite : Have earned credits of LE320

Review of sampling theorem; probability and random processes; line coding and pulse shaping; signal
detection; digital modulation techniques; performance analysis; introduction to information theory; source coding;

channel coding.

w314 misiszananadyyaAdnea 3(3-0-6)
LE314 Digital Signal Processing

Prerequisite : Have earned credits of LE210

Review of discrete-time signals and systems, the Nyquist theorem, the discrete Fourier transform (DFT), fast
Fourier transform (FFT) and z-transform; structures of discrete-time systems; digital filter design techniques (ITR and

FIR filter); introduction to wavelet transform; multirate signal processing.

31/\'.415 ﬂ1§ﬂ§$N3aNﬁﬂ1W 3(3-0-6)
LE415 Digital Image Processing

Prerequisite : Have earned credits of LE210

Historical development of image processing. Image data structures. Image preprocessing. Image enhancement.
Image classification. Image postprocessing. Image compression and restoration. Figure modeling. Computer animation.

Contour mesh conversion. Applications of image processing. Introduction to computer vision.

wlass  malulagasalas uazmswan 3(3-0-6)
LE455 Hard Drive Technology and Manufacturing

Prerequisite : Have earned credits of LE241

Hard drive introduction. Hard disk drive's construction. Writing and reading data. Magnetic recording head
& disc. Recording channels & head positioning system. Drive manufacturing and testing. Electrostatic discharge (ESD).

Cleanroom and contamination control. Interface. Hard drive Manufacturing visit.
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wasr  Tassnedszamuazszuuiasd 3(3-0-6)
LE487 Neural Networks and Fuzzy Systems
Prerequisite: Have earned credits of LE200
Theory and applications of fuzzy systems and neural networks. Adaptive fuzzy systems. Neuron structure and

dynamics. Unsupervised and supervised learning.
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