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an.215 manauinuzms lsunsuTasldauaedssenulisunsuilssgnd  1(0-3-3)

CS 215 Programming Practicum using Application Programming Interface

AN.409 teiRenaIIN1eINeIMIANRINDT 3 (3-0-6)

CS 409 Selected Topics in Computer Science

WMITIaaIAENITNABNTIIABS (Computer Architecture)

AN.326 NMTOONUULTZUUAIAD 3 (3-0-6)
CS 326 Embedded Systems Design

AN.426 MIAMUIVFIVUIY 3 (3-0-6)

CS 426 Parallel Computing
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AN.427 ﬂﬁﬂ@ﬂl!ﬂﬂéﬁjuﬁﬂua%uﬂﬂﬂlu1u 3 (3-0-6)
CS 427 Parallel Algorithm Designs

Y, o N )
AN.428 fﬂiﬁi'l\ﬂhLﬂﬁl!ﬁ%ﬂ'lﬁ%'lﬁ’é]\iﬁﬂWuﬂﬁﬂ!mﬂ\‘]ﬂu 3 (3-0-6)
CS 428 Introduction to Modeling and Simulation
ANn.429 tedenassmuanidasnssuaeuiinmes 3 (3-0-6)

CS 429 Selected Topics in Computer Architecture

waImMudsunsu (Programming Languages)

AN.335 msaselysunsuann 3 (3-0-6)
CS 335 Compiler Construction

AN.439 atemenassmumu TUsunsy 3 (3-0-6)

CS 439 Selected Topics in Programming Languages

uno.2

a a d a wa
ﬁmﬂw1sﬂ'§m'l1ﬂﬂauwammuazimuﬂguﬂms (Computer Network and Operating Systems)

AN.348 izumﬂﬁﬁma%{ﬂauﬁ’sma%{uazmiﬂizmawmmumzmmﬁmﬁ’u 3 (3-0-6)
CS 348 Introduction to Cluster Computing and Distributed Computing

AN.445 ﬂ'li@@ﬂLL‘]J‘]JLLﬁ$ﬂ1§§I@ﬂ15Lﬂ%@61hEJ 3 (3-0-6)
CS 445 Network Design and Management

AN.446 ﬂﬂﬂﬁ’)t@]i’)glﬂ%ﬂﬂhﬂ 2 3 (3-0-6)
CS 446 Net-Centric Computing 2

AN.447 szuvilfiiams 2 3 (3-0-6)
CS 447 Operating Systems 2

AN.448 ﬂ@ﬂﬁ’lm@glﬂ%@ﬂhﬂ 3 3 (3-0-6)
CS 448 Net-Centric Computing 3

AN.449 WverendIsmIUABUNAADIIAT U0 3 (3-0-6)

CS 449 Selected Topics in Net-Centric Computing

wum’imaxuugm%’mgauaxsxuumﬁaumﬂ (Database and Information Systems)

o J o o t4
AN.355 mynann llsunsvilsegnadimiuginsalnnw 3 (3-0-6)
CS 355 Mobile Application Development

a o a a /a a 4

IN.356 i%ﬂﬂﬂf)ll“l/‘l')m@iiuﬁiﬂm!ﬁ%ﬂ'li“l/‘l'lm‘]ﬂﬂﬂmﬂﬂiﬂuﬂﬁ 3 (3-0-6)
CS 356 Business Computing and Electronic Commerce

o a 4 a d o [ a
AN.358 ﬂ"liil"laE’Nﬂi’JiJW'Jm@illagl‘iflﬂuﬂﬂ"li‘l/\lﬂ"lﬂimﬁ"lﬁ'i‘]JIj'iﬂﬁ] 3 (3-0-6)

CS 358 Computer Simulation and Forecasting Techniques in Business
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AN.359 MId3assyiuazmsnuAuenas

CS 359 Document Indexing and Retrieval

AN.456 3$‘U‘Uﬁﬁﬁumﬁlﬁ@ﬂ'ﬁﬂgﬁ"ﬁ

CS 456 Management Information Systems

AN.457 S2UUFIUT 03D 2

CS 457 Database Systems 2

AN4S8 sTunmsaumeAiiemuTmIgInadiszneuns
CS 458 Information Systems for Entrepreneur Management
AN.459 1WTDIADNATIMUTZULATTTUNA

CS 459 Selected Topics in Information Systems

a a Jd
winaInszuuifyanilszAug (Artificial Intelligent Systems)

J

AN.365 wqyﬁﬁugmmﬂﬂmﬂgmizayg
CS 365 Basic Theory in Artificial Intelligence
an.366 Tayanilszavgnumsiszgnd

CS 366 Artificial Intelligence in Practice

AN.367 miﬁaui’mmm’%mﬁ’ﬂs

CS 367 Machine Learning

AN.465 ﬂﬁq%‘ﬁlﬂ1iﬁ}uﬁ1ﬂ%”u’q0

CS 465 Advanced Search Strategies

AN.466 M5UTTNIAMBITITHIA

CS 466 Natural Language Processing

ANn.469 tordenassmuszuullyalszang

CS 469 Selected Topics in Artificial Intelligent Systems

ad A

wadnaIuaalszanudlsuaziiandiiie (User Interface and Multimedia)

AN.275 ﬂTiﬂﬁ%iJ'JﬁﬁTiﬁumﬁsUﬂﬁﬂJHEfj’
CS 275 Human Information Processing
AN.377 Madszuramuadnoa

CS 377 Digital Image Processing

AN.477 Virumnaasneuiianesiioady

CS 477 Introduction to Computer Vision

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

uno.2
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@ a o o J 1 4 a 4
AN.478 ﬁﬁsﬁjﬂlaﬂﬂﬁﬁiﬁ1uﬂﬁﬂ;]ﬁﬂJWU‘ﬁﬁ%‘ﬁ’JNiJH‘HElLLﬁ$ﬂ’fJiJW'JLGI’E)§
CS 478 Selected Topics in Human-Computer Interaction

v Aad A

v 9 A Y a J 9y
AN.479 HIVDLADNAITATUNITAUATIEHUDYANAAULAY

U

CS 479 Selected Topics in Multimedia Content Analysis

a a d dJ
HINAIBIAINTINBONAUIS (Software Engineering)
An.285 uwluauazzluuums Tsunsmsaing
CS 285 Practices and Patterns in Object-Oriented Programming
AN.286 nszuauMssenAiuazmIlseiunmnIm
CS 286 Software Process and Quality Assurance
AN.287 miﬁmummzmiﬁ’ﬂmsmmé’fmmsmwaﬂﬁm%’
CS 287 Software Requirement Specification and Management
@ o d a o
AN.385 miwmuwanmmmnTwmum
CS 385 Component-Based Software Development
@ < a o
AN.485 MINAUUIVLUDWNAAYU
CS 485 Web Application Development
[ o 14
AN.487 ﬂﬁﬂﬂﬂﬁiﬂi\iﬂﬁ%’ﬂwml’ﬁ

CS 487 Software Project Management

HIIAIVINNNUADINIIT NS (Computer Graphics)
AN.295 AdlarnansdmTuReNNIND3 NI nd

CS 295 Mathematics for Computer Graphics

AN.296 ﬁuimmﬁaﬂmagmiaammu

CS 296 Art and Design Foundations

an.297 Anudiugrunsanmniilng Ingldiedile
CS 297 Fundamental Techniques in Computer Graphics using API
AN.299 Ao IABSAI NG 1

CS 299 Computer Graphics 1

AN.396 MITaeamuANNuAesnIITN

CS 396 Computer Graphics Modeling

AN.397 ABNNIMBINI NG 2

CS 397 Computer Graphics 2

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3(2-2-5)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

uno.2
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2.4.2 nguIn1IAINssuweNAI3 (Software Engineering)

v

= d’d 1T A a 4 s Y = Y o
‘L!ﬂﬁﬂ‘]sﬂ‘l/ll,a@ﬂﬂqMJ%T?ﬁJﬂiiM“B@WmL’Ji dosAny1nu Inseaituasesndseney

1 U dg}
3 @Al
1 d' v R 9 = ] a a 1 dy
aaudil 1: AnANIRDIANYY 12 Wiena 1InT1eIee 1T
An.285 tulfiinuazgUuuums Tsunsuaaing 3 (3-0-6)

CS 285 Practices and Patterns in Object-Oriented Programming
4 4 @
AN.286 ﬂi$U’Juﬂﬁﬁlﬂﬂwﬁllﬁillazﬂﬁﬂﬁ%ﬂuﬂﬂ!ﬂlw 3 (3-0-6)
CS 286 Software Process and Quality Assurance
o [ 4 4
AN.287 ﬂﬁﬂﬁ’iuﬂuagfﬂi%ﬂﬂ'lﬁﬂ’JHJEglj’éNﬂ'liﬂ'l\‘lﬁli’éW‘lmL’Jﬁ 3 (3-0-6)
CS 287 Software Requirement Specification and Management
o 4 dy Y

AN.288 NMsnagdaUsaALISILoIAY 3 (3-0-6)
CS 288 Introduction to Software Testing

\J d' v K F) A = 1 a a A 1A a

AIUN 2: UNANHIITADUADNANET 6 HUIYNA mm%naaﬂ“luﬂgmcvnmﬂﬁm

4 4 1A A I a o =K A = Y 9
FoNALIT Tﬂﬂumwnaaﬂeemﬂu 4 YUINIB 1!ﬂﬁﬂEWﬁ'WNWimﬁfJﬂﬁﬂBﬁﬂMﬁM'Jﬂ”lﬂ

WNAIF I I Iael15unsus2AUe9ANT (Fundamentals Enterprise Application Construction)
o o d Aa 4

AN.385 MINAUITONALIFITIAON TNUUA 3 (2-2-5)

CS 385 Component-Based Software Development

An.389 aanlnenssusendiad 3 (3-0-6)

CS 389 Software Architecture

AN.485 MINAI U NNIIATY 3 (3-0-6)

CS 485 Web Application Development

a a (Y d d

‘I’iN'Jﬂ'J‘lf1ﬂ1iﬂiﬁ1§%ﬂﬂ1iiﬂﬁﬂﬂ1i°liﬂwﬂ!!'Ji (Software Project Management)

v J 4 o asa Jd a v d
AN.386 W19 IATONALIT N15IA LAZITIATIEHITIU 52N 3 (3-0-6)
CS 386 Software Metrics, Measurements and Empirical Analysis Method

a v a o
AN.387 fﬂi‘UTVnﬁﬂ13ﬁ]ﬂlﬂ‘UWﬁWﬁﬁﬂTﬂﬂTiW@NuT"]jﬂV\lﬁlng 3 (3-0-6)
CS 387 Software Configuration Management

[ 14 14

AN.487 ﬂ"l'ii]ﬂﬂWiTﬂ'i\iﬂ”li‘ﬁ)’ﬂ‘V\lﬁu’Ji 3 (3-0-6)

CS 487 Software Project Management
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¥HIAINMIAILANANMNBIVAIIS (Quality Engineering)

9 Aa v 4 4
AN.388 NISAIT LA IIAUINTHOUALIT 3 (2-2-5)
CS 388 Software Construction and Evolution

v

AN.488 1551408 3 (3-0-6)

u

CS 488 Formal Methods

HUINIBITHHUT (Seminars)

1% 9 a o 4
AN.407 ﬁNNu1ﬂ1u’)ﬁ’Jﬂ333J“]i@WﬂLl’Jﬁ 3 (3-0-6)
CS 407 Seminar in Software Engineering
AN.408 ﬁuumﬁ’m?mmamwu 3 (3-0-6)
CS 408 Seminar in System Engineering

v Y A 9 a 4 4
AN.489 ‘Vi’JGU’E)LﬁﬂﬂﬁiﬁﬂWﬂ’Jﬁ’Jﬂii‘M“B’ﬂV\lmﬂﬁ 3 (3-0-6)

CS 489 Selected Topics in Software Engineering

J d' v =K Y A = = 1 Y 1 a a A a
AIUN 3: UNANHIVTADUADNANHIDNDYNUDY 6 UUIYNH mmmmeﬂiuwmmm

. e o D) v
a0 11t TasinAnyiansadenany1duvua 1a

a a a dJ dJ
‘Viu’aﬂ’s‘lfﬂ‘uﬂth’J‘M’Jﬂ’Jﬂﬁ‘iWﬂ@ﬂﬂ!!’Jﬁ (Software Engineering)

wmw?mﬁ’mﬁugmmiﬁ%ﬁﬂﬂmﬂimzﬁ’umﬁ'ﬂs

(Fundamentals Enterprise Application Construction)

- HNIAIMNANTUIMIIAMS TATaMIsen AT (Software Project Management)
- WnAAnMIAIUaNAanMeediag (Quality Engineering)

- HUIAIIFUNU (Seminars)

a a a a d
?iN'Jﬂ'J‘Ifﬂ‘I—!ﬂijN'J‘lﬂ'JﬂEﬂﬂ1§ﬂ93~l°w3!ﬂ95 (Computer Science)

4
wmmmﬁugm%uwama‘ffuasm&ﬁ’mﬂtymmﬁy
(Computer Fundamentals and Selected Topics)
- wmﬂ’imszuugm%’agauazﬁsuumﬁﬁumﬁ (Database and Information Systems)
a 1 J 9 v as A . .
- wmmmmmaﬂsmmpﬁmazuamuma (User Interface and Multimedia)
a ] a 4 a oA
- wmmsmmfiamﬂﬂaummamazszuuﬂgmmi (Computer Network and Operating
Systems)

a a J
- nwaInszuulynnlssAng (Artificial Intelligent Systems)
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2.4.3 N@MINABNRIAD3INTNG (Computer Graphics)

v

= d’d 1T A a 4 a) s 9 = 9 4
‘L!ﬂﬁﬂ‘]slTVILE]@ﬂﬂfj}l’.l‘lﬂﬂ’i]llW’JM’E]iﬂi'lWﬂﬁ foeAnyInN Ingeaituazesnlseney

1 U dg}
2 AU
v d' = 9 = ] a [ a 1 dy
aIUN 1: UNANHINDIANE 18 HUIYNA ﬂ\?ﬁ"lf]')sb"]ﬁ@llﬂu
a Jd o @ a J a
AN.295 ﬂmﬁﬂWﬁﬁﬁﬁWWﬁUﬂ@NWﬁmE)ﬁﬂiTV‘lﬂﬁgf 3 (3-0-6)

CS 295 Mathematics for Computer Graphics
AN.296 NUFIUNNAaLzIazNITERNILY 3 (3-0-6)
CS 296 Art and Design Foundations
AN.297 Anuiiugumsadunmnailndg lasldoile 3 (3-0-6)
CS 297 Fundamental Techniques in Computer Graphics using API

a 14 a 4
AN.299 ABNNAADINIINAT 1 3 (3-0-6)
CS 299 Computer Graphics 1

o Y a 4 a 4
AN.396 15919091 UABNNIABTNTINNT 3 (3-0-6)
CS 396 Computer Graphics Modeling

a 14 o 4
AN.397 ABUNWANDINI NG 2 3 (3-0-6)

CS 397 Computer Graphics 2

\J d‘ = = =S ] a a 1 dy

U1 2: 1az@enANYIBN 6 MIENA 91N318IMAe I
AN.105 MNAILINEEMs 1sunsude Inseaii 1(0-3-3)
CS 105 Practicum for Structural Programming
AN.115 MINAUIINYEMs 1)sunsnaaing 1(0-3-3)
CS 115 Practicum for Object-Oriented Programming
an.215 maWayinuzms Isunsulaeldaudetszamllsunsuilszgnd  1(0-3-3)
CS 215 Programming Practicum using Application Programming Interface

= dy a 4

AN.365 nguRug umaailszany 3 (3-0-6)
CS 365 Basic Theory in Artificial Intelligence
ANn.377 Msszuiannainoa 3 (3-0-6)
CS 377 Digital Image Processing

A a 14
AN.398 Mnaeu lineunae s 3 (3-0-6)
CS 398 Computer Animation
AN.399 tuIRaaz TR MTVRaaMATINAIN 3 TR 3 (3-0-6)

CS 399 Three Dimensional Industry Concepts and Practices
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AN.496 ﬂWiﬁlﬁ}!LﬁQLLﬁ&\ﬂ 3 (3-0-6)
CS 496 Rendering

= o V=
AN.497 ﬂ'i']’l/‘lﬂﬁLL’U’lJ‘ﬂuVI 3 (3-0-6)
CS 497 Real-time Graphics
AN.498 M3 115Un5UIAY 3 (3-0-6)
CS 498 Game Programming
AN.499 ¥ToIoNaIIAIUABNN UMD NI NG 3 (3-0-6)

CS 499 Selected Topics in Computer Graphics

a = = 'Y \ | a
3. a3 "l:uuaﬂn’n 6 HUIWNA
v K A = a 3 ¥ A A a o J I a A =
‘Llﬂﬁﬂ“]&ﬂﬁ"lil'liﬂLaﬂﬂﬁﬂﬂ'l')‘lﬂﬂlﬂﬂulﬂ ‘ﬂl‘l]ﬂﬁ@uiuﬂﬁ”l'ﬂlfﬂﬁﬂ‘ﬁﬁiﬂﬁ”lﬁﬂﬁ WuIsuaenas
o "9 1 ] a é =KX A = & 1
mmu"luuaﬂmw 6 HUYNA “]N“I’TNWEJTJN’EN’JGD'WﬂﬂHWTI'thJ HUIAN BN sEInd
g‘; g = o A 1 g v I Aa A = n Y A A @ 1 ,3
MU 1!ﬂﬁﬂH'lﬁ]%‘l!'l')‘lﬂﬁ’iﬁTuMTHULTJuﬂGH']LaﬂﬂLﬁﬁulllulﬂ mmwu”lmmzumm"lﬂu
a o a = @ Y A 1 A Aq Y o 1 A
1. 'J‘Iﬂil!ﬁﬁﬂq@ﬁ')‘l)qﬁﬂﬂ?ﬂ'}ulﬂ MNAIUN 1 LA IUN 2 V]Glclﬁﬁﬁﬂﬂ “UT.” NNIMN
¥
2. 3%1ﬁugmmmmmmﬁm%uazﬂmﬂmﬁﬁnmm

a a 4 4 4
3. A1 N.162 ﬂ15l%8u5’]flﬂ’luﬂ’]ﬂ'3“lf’lﬂ15 iag n.163 fﬂil%ﬂutﬁﬂﬂ’liﬁ@ﬁ’liiu@ﬂﬂﬂi

= a A a Jd g a
4. ﬂ]iﬂﬂ‘HTJ‘lﬂ'JTIEI'Iﬂ]iﬂ?JNW'J!ﬂ@iL‘IJ'H'J‘Uﬂ‘VI
= 9 4 = a a a d I a Y = a
‘Llﬂﬁﬂ']el'lQ’]J53ﬁ\?ﬂFﬂgﬁﬂ‘]&l'I'J°]5'I'J1/IEl'lﬂ'liﬂ'ﬂll‘W'JW]ﬂilﬂu’J‘]ﬂI‘ﬂ @@Qﬁﬂ‘]&l'li'lﬂ')“lﬂslu
a a a 4 1 1 1 a a a a d o
AUV 1INYINITADUNIUND T llilfl}@ﬂﬂ'ﬂ 18 “UIYNA !,Lazﬁﬂwﬂuﬁwn%mmmmﬁm JMUIU
] a ] a d' v 1 ds’
3 UUNA 3N 21 UIYNA mmaau"lmmmllﬂu

v K

£
1. uﬂﬁﬂHTﬁ)@\iﬁﬂHW 4391 393 12 HUwAA TR0 11

an.103 ms3 Tsunsuneniinesiifoady 3 (3-0-6)
AN.112 mﬂﬂmﬂsm%ﬁmqaﬁymﬁ'u 3 (3-0-6)
an213 Taseaddoya 3 (3-0-6)
AN251 sTUDFIUYOYA I 3 (3-0-6)

wazdosaou la ludinnszau ¢ 1uds an.103 tag AN.112
= 9 =~ a 1 Aa Aa Aa 4 o I Y
2. WnARMIARIANIT1819199) Tuav I Inemsneunames sz 2xx Hudull
Y 9
an'ludosnin 6 wiene natl TuTus1e3%1 AN.214 AN.275 AN.300 taz AN.301 Tagazdoadoll
] ] @ $ ] :; [ ] a a a a 4
Ta'ldaszaumas laiginn 2.00 venaus 13 Inluaivn s ineinsnouiiaes

= 9 A = a a a J o ] a a [ dy
3. UNANRIADUADNANB T8IV GlllﬁT’U']'J“]ﬂﬂﬂ!ﬁﬁ']ﬁ@]i 1UIY 3 HUIYNA GD'lﬂ5'lEJ'JG]ﬂ@VI'E']Ulflju

[

f.211 upanad 1 3 (3-0-6)
n.216 unagaadmiudeanmans i 3 (3-0-6)
n.218 unagaadmsuInemnans 3 (3-0-6)

U
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3.1.4 UAAUNUMSANY

uno.2

Umsdnwi 1

= d’ 1] a
MAGeun 1 niena
2
AY.171 MEIBINGHNUFIY 2 3
n.161  mM3l¥nu lne 3
UB.154 SINgIUNAGiamans 3
F
Mxxx INHUFIUNNING AT IAzAdiamaai (NguInemnan?) 4
=} A
Y (N 123 1ag M. 173) 1159
ala 4
Wand (an. 135 uag .185)
9 T A
an.101 Tassadrauuuligeiiio 3
dal a J
AN.102 WugIums llsunsunouiunes 3
373 19
= d‘ 1] a
MAGeUN 2 niena
9
AH.172 MBIBINGHAUTIV 3 3
UB.110 auInemsuysesnan’ 2
a a 4 =\
UH 130 avInemamenaaasiazimalulad 2
UE.120 avIneMsdeaumans 2
¥F.100 WaBINUANUSUNAYOUADTINY 3
9
Axxx  INAUTIUNIMIMaasuazadiamans (nguadiamanas) 3
Aa = < 1 ~
xxxx  anenall daun 2 3
AN M3 Tlsunsuaadng 3
3% 21
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Umsanun 2

= d' 1 a
MABEUN 1 IATRERE
an.213 Tassadedoya 3

9 a 14
An.223 Taseainuazanlaenssunounumes 3
a ¢ o X 9
AN.284 AenssnsaddauIFiiieAl 3
a a o o o 1
.228  ININYINNNAUNUTIZHINYAA 3
qH.295 NHIVINOHFIFING 1 3
@ 4 4 1 1 4
an211 manasenaiasalsdiuaelszaullsunsulszgna 3
39 18

) d’ 1 a
MAREUN 2 IATRERE
An.231 M llsunsuazniounume 3
AN251 szUUgIUYoYa 1 3

9
AN311 MIVOALLLUAZUATIZHIUADUAD 3
AN.281 MITNTIZHIEERNLLLIFIIAY 3
AN.341 szuUVURUams 1 3
a216  anadmsudenumnans 3
Axxx  APNIAUUONAIN dIUN 2 3
39 21
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uno.2

Umsanvn 3

MABeud 1 MDA
@1.395 MYIDINYHFIINING 2 3
AN.342 AowIABS IS0 | 3
an.374 madduiussznaysduaznouiianed 3
AN.300 duuIns llsunsuninlgia 1
ANxxx IrudennguInIneinmsneuiames dauii 1 3
ANxxx ITuRennguININeIManeuTune’ dauii 2 3
o 3mtiiunenav daud 3 3
39 19
MABeud 2 NUIBNA
AN.214 ATIVIUITUNNIFIBNIALITIFIAN 3
AN.301 Yorrueuarmsiuaue IassnunIneIMsnouiunes 3
ANn.302 anuaoafovesszuuneNiInes 3
AN.314 NOQBRMIAUIN 3
ANxxx IrudennguInIneinmsneuiiame’ dauii 1 3
ANxxx 3rudennguInIneinmaneuiime’ dauii 2 3
39 18
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= d' 1 a
MAEUN 1 H1YNA
AN.401 TATIUTIAY 1 2

a 1T A a a d §
AN.XXX  AFUADNNANININGINIADNNUADT FIUN 2 3
a 1T A a a d §
AN.4xx  AFUDDNNANININGINIAONNUADT FIUN 2 3
a A =)
X XXX ABUADNTT 3
59U 11

= d' 1 a
MAEUN 2 H1YNA
AN.402 TATINUNIAY 2 3

a 1T A a a d §
AN.XXX  AFUADNNANIININGINIADNNUADT dIUN 2 3
AN4xx  AFUAOANGUIMINGINIADNNAADT AIUT 2 3
a A =)
X XXX ABUADNTT 3
59U 12
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@1.395 NMYIDINOYIFIIHING 2 3

a 4 ]
AN.342 AOUNINDFIATOUIY 1 3
a o o o J 4 a 14
AN.374 Mylgduiussennamypduaznounmes 3
An.285 tulfiiauazgiuuums Tsunsuadaing 3
4 4 @
AN.286 NIzUIUMIFRNAITUATMIUTEAURUNIN 3
o o Y 4 4
AN.287 MIMUUALAZNTIANIIANNADINITNIEDHALIT 3
AN.300 duuNs lsunsumailfia 1
XXXX  IFINRAUUINAIT dIUTN 3 3
39U 22

= d' ] a
MAGIUN 2 H1UBNA
AN.214 DITHIVTIUNIITIFNUASITIFINY 3
AN301 Yerrusarmsiuaue IassnuNINeIMsAoNTIADS 3
AN.302 AWanatevessUUADNTIADS 3
AN.314 NOBYMIAIUIN 3

14 4 49' Y
AN.288 MINAdoUTDNALITHIDIAY 3
ANXxx AFUADNNGUAMIAINTTUFOUALDS dIUT 2 3
39U 18
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Umsanun 4

= d' 1 a
NALIBUN 1 HUIYNN
AN.401 TATIUNAY 1 2

a A 1T A a 4 d A
AN.xXX ’J‘m!ﬁﬂﬂﬂ@u’]“ﬁ’)ﬁ’)ﬂiiuﬁﬁﬂw@ILL’J? qdIUN 2 3
a A 1T A a 4 d A
AN.xXX ’J‘m!ﬁﬂﬂﬂ@u’]“ﬁ’)ﬁ’)ﬂiiuﬁﬁﬂw@ILL’J? qdIUN 3 3
a A =S
X XXX ABUADNHT 3
a A =S
X XXX IBUADNHT 3
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= d' 1 a
NALIBUN 2 HUIYNN
AN.402 TATINUNAY 2 3

a A 1 A a 4 Jd d'
AN.xXX ’Jﬂﬂ!ﬁ’ﬂﬂﬂ@llﬁ%'l’)ﬁ’)ﬂiﬁﬁ]fﬂwGILL’J? qdIUN 3 3
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3.1.5.2 MABLIETIEIVINYIVINGY

1. First Part Courses

Humanities
UE.110  a¥INNMINYHEEnS 2 (2-0-4)
TU 110 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.

Social Science
N5.100  WaBINUANNSURAYOUADTIAN 3 (3-0-6)
TU 100 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.

NE.120  aHINEIMIFIANATNS 2 (2-0-4)
TU 120 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.

Sciences and Technology

N5.130  anvIngmIngmanasuazmalulag 2 (2-0-4)
TU 130 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
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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.154 imgmﬂﬁﬁmaﬂ% 3 (3-0-6)
TU 154 Foundation of Mathematics

To prove logical rules, methods of proofs, quantifiers, arguments, mathematical induction,
structure of the real number system, binomial theorem and multinomial theorem, translation of axes, rotation
of axes and sketching of graphs of conic sections, curve sketching, increasing functions and decreasing

functions, partial fractions decomposition, introduction to number theory.

Languages

niel  mslEmulng 3 (3-0-6)
TH 161 Thai Usage
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the

main idea, communicating knowledge, thoughts and composing properly.

a#.070 mmé’)’anqyﬁugm 1 0 (3-0-6)
EL 070 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.

a¥.171 mmé’)’anqyﬁugmz 3 (3-0-6)
EL 171 English Course 2
Prerequisite : EL 070 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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a8.172 mmé’anqyﬁugm3 3 (3-0-6)
EL 172 English Course 3
Prerequisite : EL 171 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.

Second Part Courses

ay. 295 MHIDINGHIFIVING 1 3 (3-0-6)
EL 295 Academic English 1

Prerequisite: EL 172

Practising academic English in the four language skills (listening, speaking reading and writing),
emphasizing vocabulary development skills including academic expressions, reading and writing academic

paragraphs, listening to and taking notes from lectures, and conducting project presentations.

2.228 %m‘i’nmﬂaméfuﬁuﬁsma'nqﬂﬂa 3 (3-0-6)
PY 228 Psychology of Interpersonal Relations

This course emphasizes overt behaviors of the individual, interpersonal relationships between the
individual and society, understanding of self and others through communication, exchange of ideas,

adjustment to family, peer groups and society, human attitudes and values, leadership, and sensitive training.

f1.210 nﬁiygﬁmm%nﬁmv’iu 3 (3-0-6)
EC210 Introductory Economics

(For non-economics major only; credits will not be awarded to students who are taking or have completed
EE211 or EE212 or EE213 or EE214)

The general principles of microeconomics and macroeconomics. In microeconomics part, topics
cover demand for and supply of goods, consumer behavior, production and costs, structure and behavior of
production units under perfectly and imperfectly competitive markets, the concept of market failures and the
role of government intervention. In macroeconomics part, topics cover objectives and problems in
macroeconomic, national income determination, money and banking system, introduction to fiscal and
monetary policies used for economic stabilization, the application of economic indices to analyze the
economic situation. In international economics part, topics cover importance of international trade and

finance, and disputes between free trade and market protection.
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NY.291 quﬁémﬁmc?iu 3 (3-0-6)
BA 291 Introduction to 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.

N3.201 HANMIUIMS 3 (3-0-6)
HR 201 Principles of Management
Management concepts, evolution of management, roles and skills of managers, planning, organizing,

leading, controlling, managerial decision making and ethics

w5122 aguanaludialszdriu 3 (3-0-6)
TU 122 Law in Everyday Life

To study general aspects of law as correct patterns of human conduct in society. To equip learners
with basic principles of public law (rules of law), and its values which are associated with citizens’ moral
core. To provide basic knowledge in public law and private law, involving the issues of rights and duties,
dispute settlement, Thai Justice procedures, the usage and interpretation of law principles, with an emphasis

on case studies in our daily lives.

a X a d a d
2. 'J‘lﬂﬁ‘l!§Tl!ﬂ]ﬂ?ﬂﬂ]ﬂ]ﬁﬂi!!ﬁ%ﬂmﬂﬂ1ﬁﬂﬁ

A. 211 upagaa 1 3(3-0-6)
MA 211  Calculus 1

Limits and continuous functions, derivatives of algebraic and transcendental functions, the chain
rule, implicit differentiation, higher-order derivatives, Rolle’s theorem, the mean-value theorem, applications
of the derivative, differentials and applications, antiderivatives, indefinite integrals, formula of integration,
integration by change variables, Riemann sum, definite integrals, the fundamental theorem of calculus,
applications of the definite integrals in geometry and physics.

Note : There is no credit for students who are studying or passed MA111 or MA216 or MA218
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a. 216 uﬂagﬁ'aﬁm%’uﬁaﬂumam% 1 3(3-0-6)
MA 216  Calculus for Social Science 1

Limits and continuity of one variable functions, derivatives of algebraic functions and
transcendental functions, implicit differentiation, higher order derivatives, Roll’s theorem, the mean value
theorem, applications of derivative for determining limits and maximum and minimum of functions,
differentials and its applications, antiderivatives, indefinite integrals and integration, definite integrals and
application of area solving, functions of several variables, limits and continuity of functions of several
variables, partial derivatives, the chain rule, total differential and its applications.

Note : There is no credit for students who are studying or passed MA111 or MA211 or MA218

w135 Aandialy 3 (3-0-6)
SC 135 General Physics
Principles of physics and applications ; the subject covers topics in mechanics, fluids,

thermodynamics, waves, electricity and magnetism, electromagnetic waves, optics and modern physics.

mass  dfiamsilanaialy 1(0-3-1)
SC 185 General Physics Laboratory
Laboratory practices involving measurement and errors, mechanics, waves, electricity, optics and

modern physics.

M.123 mﬁf;ugm 3 (3-0-6)
SC 123  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.

m173  URiamsedinugiv 1(0-3-0)
SC 173  Fundamental Chemistry Laboratory 1
Prerequisite: have taken SC 123 or taking SC 123 in the same semester

Experiments related to the contents in SC 123
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a [y a v A a a a d
3. ‘5181?]‘]‘111—!11?;1ﬂgﬂi?“ﬂﬂ1ﬁ1ﬁﬂ‘5ﬂﬂ!”ﬂﬂ A1V 1INUINITIADNNIND I

an.101 Tassairanhiderios 3 (3-0-6)
CS 101 Discrete Structures

Intensive introduction to discrete mathematics as applied in computer science: Basic logic and its
main application in Digital logic, proof techniques, sets, functions, relations, boolean algebra, basic of

counting, and graphs.

AN.102 ﬁugmmﬂﬂmnmﬂauﬁama% 3 (3-0-6)
CS 102 Computer Programming Fundamentals

Procedural programming, algorithmic problem solving, structural design and programming,
programming language syntax and semantics, data types, control structures, functions and parameter passing,

recursive functions, testing and debugging.

an.103 malsunsuneniianediboadi 3 (3-0-6)
CS 103 Introduction to Computer Programming
(No credit for Computer Science students and students who studied CS102)
Introduction to algorithmic problem solving, structural design and programming, programming

language syntax and semantics, data types, control structures, functions and parameter passing.

AN.105 MINBNNDPEZMIIYSunI T nTaa319 1(0-3-3)
CS 105 Practicum for Structural Programming
Prerequisite: Have taken CS102 or taking CS102 in the same semester

Practicum to enhance programming knowledge in CS102 course.

an.111 msldsunsudaing 3 (3-0-6)
CS 111 Object-Oriented Programming
Prerequisite: Have taken CS101 and CS102

Design model and object-oriented programming, abstract data types, encapsulation, inheritance,

polymorphism, overloading, generic programming features, and exception handling.
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AN.112 mﬂﬂmnﬁw%ﬁﬂqzﬁaw’iu 3 (3-0-6)
CS 112 Introduction to Object-Oriented Programming
(No credit for Computer Science students and students who studied CS111)
Prerequisite: Have taken CS103
Introduction to object-oriented programming, abstract data types, encapsulation, inheritance,

polymorphism, and overloading.

AN.115 MaaninyzmsldsunsuBeing 1(0-3-3)
CS 115 Practicum for Object-Oriented Programming
Prerequisite: Have taken CS111 or taking CS111 in the same semester

Practicum to enhance programming knowledge in CS111 course.

an.211 msinanvendmideaiuaelsyanlilsunsinlszynd 3 (3-0-6)
CS 211 Software Development using Application Programming Interface
Prerequisite: Have taken CS111

Programming using Application Programming Interface, user interface programming including

streams and files, data collection library, and event-driven programming.

an.213 Tassadedoya 3 (3-0-6)
CS 213 Data Structures
Prerequisite: Have taken CS111 or CS112

Introduction to algorithm analysis, data abstraction, and fundamental data structures including linear

data structures and nonlinear data structures, dynamic storage allocation, searching and sorting techniques.

AN214 DIFENUITHMOIFITNUALITINIAN 3 (3-0-6)
CS 214 Social and Professional Ethics

Social context of computing, methods and tools of analysis, professional and ethical responsibilities,
intellectual property, risks and liabilities of computer-based systems, privacy and civil liberties, computer

crime in computing.

an.215 mswanniinszmsldsunsulagliarudetssanulisunsulszgnd 1(0-3-3)
CS 215 Programming Practicum using Application Programming Interface
Prerequisite: Have taken CS211 or taking CS211 in the same semester

Practicum to enhance programming knowledge in CS211 course.

69



uno.2

an.223 Tassadauazamdnenssunoninines 3 (3-0-6)
CS 223 Computer Organization and Architecture
Prerequisite: Have taken CS111 or CS112

Data representation, assembly level organization, memory systems, interfacing and communication,
functional organization, multiprocessors and alternative architecture, performance enhancement, and

contemporary architectures.

An.231 myldsunsunaznsaunNNAA 3 (3-0-6)
CS 231 Programming Languages and Paradigms
Prerequisite: Have taken CS111 or CS112

Principles of programming languages, syntax and semantics, different programming paradigms.

AN.251 szuDg MYy 1 3 (3-0-6)
CS 251 Database Systems 1
Prerequisite: Have taken CS213

Fundamental database concepts and architecture, conceptual data models, design and
implementation, query languages, metadata, physical data storage, file organizations, and introduction to

transaction management.

AN.275 ﬂ15ﬂi$ﬂ3@ﬁ1‘§ﬁ1—!!ﬂﬂ‘lﬁ’)ﬁﬂ1{l&lé 3 (3-0-6)
CS 275 Human Information Processing

Introduction to research and theory on topics in human information processing including perception,
attention, pattern recognition, memory, representation of knowledge, language, problem solving, reasoning,
and learning, with emphasis on the relationship to computer models of these processes and implications of

this body of knowledge for building information systems.

AN.281 mﬁmswﬁnmzaammu@ﬁﬂq 3 (3-0-6)
CS 281 Object-Oriented Analysis and Design
Prerequisite: Have taken CS251 or taking CS251 in the same semester

Object-oriented concepts, object-oriented methodology with unified process, object-oriented
analysis, object-oriented design, object-oriented modeling with unified modeling language (uml), system
architecture design, user interface design, functional design, database design and comparative study between

structural analysis and design methodology and object-oriented analysis and design methodology.
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aw.284 Srnssuvensindiload 3 (3-0-6)
CS 284 Introduction to Software Engineering
Prerequisite: Have taken CS111 or CS112

Fundamental of software engineering principles, software development methodology, software
process models, basics of software project planning and project management, basics of time and cost
estimation, requirement elicitation and specification, software analysis and design, concept of software
architecture, software construction techniques including design pattern, component-oriented development,
basics of verification and validation, software evolution, software development environment, and sample of

CASE tools.

An.285 mnlfianazzduuumsllsunsangaing 3 (3-0-6)
CS 285 Practices and Patterns in Object-Oriented Programming
Prerequisite: Have taken CS213
Principle of advanced object-oriented programming, abstract classes, interfaces, inheritance, threads,
advanced distributed programming, streams, serialization, inspection, reflection, event-driven programming,

exception handling and case studies.

AN.286 nizmumwewﬁsn%uazmsﬂsxﬁuqmmw 3 (3-0-6)
CS 286 Software Process and Quality Assurance
Prerequisite: Have taken CS284
Study essential components of software process including activities, methods, and practices used to
develop and maintain software development including its work products. Introduce basic knowledge of

process and product quality assurance, how to define quality for measures and measurement.

AN.287 NMISMIAUAAZMITANIANNARINIMaToNAINS 3 (3-0-6)
CS 287 Software Requirement Specification and Management
Prerequisite: Have taken CS284

Quantify many aspects of requirement processes include eliciting, analyzing, negotiating, specifying,
validating and basic principle of managing requirements introduce methods, techniques and tools used to

define, document and ensure customer satisfaction.
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an.288 msnageuwerldndiiiosd 3 (3-0-6)
CS 288 Introduction to Software Testing
Prerequisite: Have taken CS 111

Software testing and quality assurance concepts, test data generation using white-box and black-box
techniques, software testing at unit, module, sub-system, and system levels, and software testing process and

planning.

AN.295 AdnmansdmsSuneutInesnnd 3 (3-0-6)
CS 295 Mathematics for Computer Graphics

Coordinate systems; local vs. world coordinate systems, cartesian, polar spherical, 2D and 3D
coordinate systems, homogenous; transformations: viewing, perspective, orthographic, rotation, translation,
scaling, deformations; random numbers; geometry-plane and solid geometry; matrix and vector algebra;

complex numbers and quaternions; parametric/non-parametric representation; numerical methods

AN.296 ﬁugmmaﬁaﬂzuaxmmammu 3 (3-0-6)
CS 296 Art and Design Foundations

Fundamentals of art and design; color theory; composition, layout, 2D expression: painting and
drawing; 3D expression: handmade, computer aided; overview of theoretical, practical and historical aspects
of animation, film and video, game design, sound and audio, web design; creativity and ideation; impact:

media as a social, cultural and political force

AN.297 ﬂamisfﬁu@un15a’ifnmwnﬂ?\lnéiﬂﬁl%mﬁ"la 3 (3-0-6)
CS 297 Fundamental Techniques in Computer Graphics using API
Prerequisite: Have taken CS299 or taking CS299 in the same semester

Principles of computer graphics; Current graphics hardware; elementary operations in two-and three-
dimensional space; transformational geometry; clipping, graphics system design; standard graphics systems.
Viewing and Projection. Perception and color models. Lighting and shading. Interaction both event-driven
and using selection. Texture Mapping. Students are required to complete assigned 3D projects. An API is used

as a tool for implementation.
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An298 Aewfiamednsilnditug1u 3 (3-0-6)
CS 298 Fundamentals of Computer Graphics
Prerequisite: Have taken CS213 and MA332

Software and hardware principles of interactive graphics, general methods for designing and
displaying output, elementary operations in two-and three-dimensional space, transformational geometry,

viewing transformations, clipping, visible surface determination, rendering.

AN.299 AeNIMESNIHING 1 3 (3-0-6)
CS 299 Computer Graphics 1
Prerequisite: Have taken CS213 and CS295

Software and hardware principles of interactive graphics, general methods for designing and
displaying output, elementary operations in two-and three-dimensional space, transformational geometry,

viewing transformations, clipping, color theory.

AN.300 duanmsldsunsumal §ira 1 (1-0-3)
CS 300 Seminar in Practical Programming
Prerequisite: Have earned credits of CS111

Seminar of design and practical programming with structural and object-oriented paradigms as
qualification for special topics in computer science. Measurement and evaluation in this course can results in

two levels: “S” (Satisfactory) and “U” (Unsatisfactory).

° d
AN.301 %’amuaunzmﬁunauaimwmmﬁﬂmmiﬂauﬁamm 3 (3-0-6)
CS 301 Computer Science Project Proposal and Presentation
Analysis and planning for computer science projects, academic writing styles, citation and

bibliography and presentation techniques.

AN302 AanulasafuusIszUUnBNNINDS 3 (3-0-6)
CS 302 Computer Security
Prerequisite: Have taken CS342

Security of information, computer systems, databases, networks and communications, symmetric and
asymmetric cryptography, digital signatures, digital certificates, malwares, security policies and models,

security assurance, risk analysis, security administration of information systems.
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AN.311 mIvenuUIa INNZTiTHA0IE 3 (3-0-6)
CS 311 Design and Analysis of Algorithms
Prerequisite: Have taken CS213

Techniques used in design and analysis of algorithms such as divide-and-conquer, greedy algorithms,
dynamic programming, graph traveling, backtracking, branch and bound. Study the topics of sorting,

searching, Fourier transform, randomized algorithms, graph algorithms and optimization methods.

AN.314 NEBHYMIAUIN 3 (3-0-6)
CS 314 Theory of Computation
Prerequisite: Have taken CS231
Fundamentals of abstract machine and language, automata theory, regular expression, regular
language, push-down automata, context-free grammar, turing machine, recursion, halting problem,

decidability and intractability.

AN.326 MseanuuuszUUHIN? 3 (3-0-6)
CS 326 Embedded Systems Design
Prerequisite: Have taken CS223

Design and implementation of integrated hardware and software for embedded systems to meet

specifications/constraints, applications of embedded systems and related research.

an.335 msasaldsunsuulanimn 3 (3-0-6)
CS 335 Compiler Construction
Prerequisite: Have taken CS314
Basic concepts of compiler design and implementation lexical analysis, syntax and semantic
analysis, symbol table and object code generation and code optimization, error recovery and runtime memory

management.

AN341 szuvlfiiams 1 3 (3-0-6)
CS 341 Operating Systems 1
Prerequisite: Have taken CS213 and CS223

Basic concepts of operating systems design and implementation mutual exclusion, process

management, memory management, file and device management, computer security and case studies.
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AN.342 ﬂﬂuﬁﬁlﬂi’]%!ﬂg@ﬂhﬂ 1 3 (3-0-6)
CS 342 Net-Centric Computing 1
Prerequisite: Have taken CS341

Study network standards, client-server models, internet protocol, network management, basic
concepts of distributed computing, multimedia systems, mobile and wireless computing, and network

security.

AN.348 ‘53‘1J°1Jﬂaﬁlﬂ@%ﬂE]Nﬁ?!ﬂE]%!!€1$iﬂ5ﬂizuﬂﬁﬂa!!ﬂﬂﬂi$%1ﬂ!‘ﬁ®ﬂé{u 3 (3-0-6)
CS 348 Introduction to Cluster Computing and Distributed Computing
Prerequisite: Have taken CS341

Study the construction of Beowulf and cluster computers, building a small cluster, using cluster
installation and configuration tools, cluster monitoring, job scheduling, user management, cluster systems

maintenance, security measures and policies.

AN.355 msﬁ’muﬂﬂiunmﬂazqnﬁ&m%uqﬂnm‘iwnm 3 (3-0-6)
CS 355 Mobile Application Development
Prerequisite: Have taken CS251

Developing landscape of mobile applications, web-based mobile applications, mobile platforms, the
specific constraints and requirements of user interface design for limited-resource devices, conceptual

overview, design issues, and practical development issues.

AN.356 szUUREN NS IUERoNasMsMdlvddIannse Hing 3 (3-0-6)
CS 356 Business Computing and Electronic Commerce
Prerequisite: Have taken CS251

Concepts of information systems in business management, business application software, business
processes over computer networks, electronic commerce infrastructures, computing and data exchange

standards.

AN.358 MsdIavIneNINRSIazINATAMINEINIAEIMSUEIND 3 (3-0-6)
CS 358 Computer Simulation and Forecasting Techniques in Business
Prerequisite: Have taken CS356

Study basic concepts of simulation including design, experiment, testing and evaluating, constraints
of simulation techniques and their uses in business decision, concepts and techniques of quantitative and

qualitative forecasting and their applications in businesses.
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AN.359 M3 19T T¥HIATMIAUAMIBNANT 3 (3-0-6)
CS 359 Document Indexing and Retrieval
Prerequisite: Have taken CS251

Theories and techniques on computerized document indexing and retrieval. Topics include Boolean
model, vector model, text processing and analysis, evaluation of document retrieval systems, Web-based

search engines.

AN.365 ﬂqyﬁﬁugmmaﬁcymgﬂszayi 3 (3-0-6)
CS 365 Basic Theory in Artificial Intelligence
Prerequisite: Have taken CS213

Definition of Intelligent behavior, design of intelligent agents (nature of environments and nature of
agents), problem solving by searching, uninformed search, informed search, two-player search, constraint

satisfaction problem, knowledge representation with logics, automated reasoning and theorem proving.

an.366 TaygmlszAugnumsiszgna 3 (3-0-6)
CS 366 Artificial Intelligence in Practice
Prerequisite: Have taken CS365

Probabilistic reasoning, non-monotonic reasoning, frame, conceptual graph, bayesian networks,
markov networks, relational probability models, hidden markov models, decision theory. This course focuses

on implementation using artificial intelligence programming such as prolog, lisp or python.

AN.367 nnﬁwﬁmmmém%’m 3 (3-0-6)
CS 367 Machine Learning
Prerequisite: Have taken CS365

Learning theory, inductive and deductive learning, naive bayesian learning, decision trees,
supervised learning, unsupervised learning, reinforcement learning, overfitting problem, measuring learning
accuracy, and applications of machine learning, such as data mining, robotic control, autonomous navigation,

and bioinformatics.

an.374 msUfduniusssnhauypduazneniiames 3 (3-0-6)
CS 374 Human — Computer Interaction
Prerequisite: Have taken CS211 and CS284

Importance of human-computer interaction (HCI) to the development of acceptable and usable

systems, context for HCI , user-centered design, evaluation, measure of usability, human-information
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processing model applicable to HCI, most common interface design mistakes, and user interface principle and

guildines

AN.377 Mmsdszaamnadnea 3 (3-0-6)
CS 377 Digital Image Processing
Prerequisite: Have taken CS213

Digital image fundamentals, color models, image transform, image enhancement, spatial-domain and
frequency-domain filters, image segmentation, binary morphology, image representation and description,

applications of digital image processing.

AN385 nswan 5B IneuT U 3 (2-2-5)
CS 385 Component-Based Software Development
Prerequisite: Have taken CS285

Concepts of component-based software development, including techniques, tools, languages for

modelling, design, construction, and component decomposition and composition.

AN.386 anasiavarlans Mmida nazdsiniziisalszany 3 (3-0-6)
CS 386 Software Metrics, Measurements and Empirical Analysis Method
Prerequisite: Have taken CS286

Introduce basic knowledge of metrics and measurements, defining attributes for metrics, analysis of
software product and software development process characteristics, key measurement data collection and

analysis techniques for empirical study.

AN.387 MIVUIHIIMIsaUNaNanInMINanTanas 3 (3-0-6)
CS 387 Software Configuration Management
Prerequisite: Have taken CS286

Knowledge and fundamental of control and maintenance software development work products
integrity throughout project’s life cycles , software configuration management process, configuration

baseline, and auditions.
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AN.388 Msa31atazd Tannmssorlans 3 (2-2-5)
CS 388 Software Construction and Evolution
Prerequisite: Have taken CS281

Knowledge of design to code translation. Coding practices for building quality programs including
defensive  programming, exception handling, self-documenting code and coding standards.
Development and use of program documentation. The course extends towards concepts, methods, tools and
techniques that support the ability of software to change and evolve over time. Associated issues include

change tracking, implementation analysis, refactoring, program transformation and reverse engineering.

an.389 amifnenssnwsandns 3 (3-0-6)
CS 389 Software Architecture
Prerequisite: Have taken CS285

Knowledge of software architecture design. Introduce architectural styles that are essential for
software development industry. Understanding of strengths and weaknesses of each architectural style.
Techniques towards how to develop software architecture and how to apply architectural patterns and design

patterns to specify software architecture.

AN.396 NMsd1avIIURRNNIMRS NI TInG 3 (3-0-6)
CS 396 Computer Graphics Modeling
Prerequisite: Have taken CS295 and CS296

3D Modeling:polygon, parametric primitives, NURBS, lathed and extruded objects, subdivision
surfaces, level of detail; character design: physical attributes and designing for animation; architectural

design.

AN.397 AaNN MR TInG 2 3 (3-0-6)
CS 397 Computer Graphics 2
Prerequisite: Have taken CS299

Curves and surfaces; Visible Surface Determination; The rendering equation; spectral colour; realism
and visual perception; visibility: scanline, zbuffer, ray-tracing; local lighting; shading models; texturing and

texture synthesis; bump mapping; the basics of anti-aliasing.
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AN.398 ﬂ1W!ﬂé®Hﬂﬁ3ﬂﬂNﬁ?!ﬂ@% 3 (3-0-6)
CS 398 Computer Animation
Prerequisite: Have taken CS299 and CS396

Introduction to computer animation techniques; key-frame systems, scene setup and camera
placement, articulated figure motion, motion capture technology and processing, physically based, behavioral

motion control, deformable object animation.

AN.399 mRaazIFURUANIMIUgAMHNIINMIN 3 A 3 (3-0-6)
CS 399 Three Dimensional Industry Concepts and Practices
Prerequisite: Have taken CS398 or taking CS398 in the same semester

Film theory, storyboarding, plug-ins, working in teams, using operating systems, work-flow

management; managing 3D projects, industry issues; industry protocols; communicating with clients.

AN.401 Tasanuiay 1 2 (0-6-0)
CS 401 Special Projects 1
Prerequisite: Fourth-year standing and up in Computer Science and Passed with S in CS300 and Studied
CS301

Senior Projects will be assigned or approved by the department. This course prepares students for

developing a proposal for doing research, writing research papers, and presenting the proposal to the committee.

AN.402 Tasanuiay 2 3 (0-9-0)
CS 402 Special Projects 2
Prerequisite: Passed with Grade of C or higher in CS401

Study the Projects proposed in CS401 in details, implement the proposed idea, write papers and

present results to the committee.

AN.407 FuaNmIdIfINTsHsaNAINS 3 (3-0-6)
CS 407 Seminar in Software Engineering
Prerequisite: Have taken CS284

Seminar and field trip to study industrial use of best practices and standards of Software Engineering.

AN.408 TUNHMNUIAINTINIZUL 3 (3-0-6)
CS 408 Seminar in System Engineering
Prerequisite: Have taken CS284

Seminar in practical topics and best practices in System Engineering.
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AN.409 FIVDIADNATIMIININIIABNNINDS 3 (3-0-6)
CS 409 Selected Topics in Computer Science
Prerequisite: Have taken CS211

Topics selected from areas in Computer Science. Keep up with the new technology and knowledge.

AN.426 MSATHIMTIVHIY 3 (3-0-6)
CS 426 Parallel Computing
Prerequisite: Have taken CS341

Motivations and applications of parallel computing, parallel computer architecture, Theory and
practice of parallelizing serial computations, parallel programming for shared-memory multiprocessors,
distributed-memory multiprocessors, and graphical processing units, performance issues covering speedup,

efficiency, scalability and overhead analysis.

AN.427 mieammu%uﬂeu?%smuwm 3 (3-0-6)
CS 427 Parallel Algorithm Designs
Prerequisite: Have taken CS426

Principles of task decomposition, task-processor mapping techniques for load balancing, methods for
minimizing interaction overheads, parallel algorithm design models (including data-parallel, work-pool, task

graph, master-slave, pipeline, and hybrid models), and examples of parallel algorithms.

an428 maadelanatazmssaesaeIumanibedi 3 (3-0-6)
CS 428 Introduction to Modeling and Simulation
Prerequisite: Have taken ST216 and CS213

Queuing model, basics of modeling, simulation principles and analysis methodologies focusing on
discrete-event simulation, simulation tools and conducting studies to address research issues for complex

computer systems, model verification and statistical issues in analyzing simulation results.

AN.429 Favataenassmuamilagnssunouiiines 3 (3-0-6)
CS 429 Selected Topics in Computer Architecture
Prerequisite: Have taken CS223

Seminar on current research and development in computer architecture.
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AN.439 ¥aderdenasscumulisunsy 3 (3-0-6)
CS 439 Selected Topics in Programming Languages
Prerequisite: Have taken CS231

Seminar on current research and development in programming languages.

AN.445 NMIPBNUVLLAZTMIIANTIAIBUE 3 (3-0-6)
CS 445 Network Design and Management
Prerequisite: Have taken CS342

Resource allocation, fixed allocation, time division multiplexing (TDM), frequency division
multiplexing (FDM), wavelength division multiplexing (WDM), dynamic allocation, fairness, congestion
control, dedicated allocation of network bandwidth for high-demand, dynamic circuit network (DCN), and

example of applications.

AN.446 ABNTIADSINTDUIE 2 3 (3-0-6)
CS 446 Net-Centric Computing 2
Prerequisite: Passed with Grade of C or higher in CS342

Advanced knowledge and hands-on experience in computer communications and networking: IP
addressing, routing protocols, and network configuration for internetworking with TCP/IP Using both state-

of-the-art simulators and actual computer networking devices.

AN447 szunliams 2 3 (3-0-6)
CS 447 Operating Systems 2
Prerequisite: Passed with Grade of C or higher in CS341

Advanced topics in operating systems: concurrent processing, inter-process communications,

distributed computing, network operating systems and case study.

AN.448 ARNNIIADSINTDUIY 3 3 (3-0-6)
CS 448 Net-Centric Computing 3
Prerequisite: Have earned credits of CS446

Advanced knowledge and hands-on experience in computer communications and networking:
design and configuration of switching systems, virtual LANs, inter-VLANs routing, wireless networks,
network security, and Wide Area Networks (WANs) using both state-of-the art simulators and actual

computer networking devices.
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AN.449 ¥derdenassmunaufianesinIeity 3 (3-0-6)
CS 449 Selected Topics in Net-Centric Computing
Prerequisite: Have taken CS342

Seminar on current research and development in computer and telecommunication networking.

AN.456 53UUﬁ1iﬁH!ﬂﬁ!ﬁﬂﬂ1§U§ﬂ1§ 3 (3-0-6)
CS 456 Management Information Systems
Prerequisite: Have taken CS251 and HR201

Fundamental of information systems, roles of information systems in organizations, information
technology infrastructure, management and organizational support systems, building information systems,

managing information systems resources and also ethics and legal issues.

AN.457 STUVFIMYRYA 2 3 (3-0-6)
CS 457 Database Systems 2
Prerequisite: Have taken CS251

Advanced database management system design principles and techniques. Topics may be selected
from: access methods, query processing and optimization, transaction management: concurrency control,
recovery, and data security; distributed database systems: concepts, design and transaction management, and

introduction to object-oriented database systems.

AN.458 53mJi;niaumﬁaﬁamiu‘%migiﬁﬂé’ﬂiznaum's 3 (3-0-6)
CS 458 Information Systems for Entrepreneur Management
Prerequisite: Have taken BA 291 and CS 356

Entrepreneurial setting of informatics company, introduction to financial management, marketing,
opportunity assessment, intellectual property rights, management of ICT-based product, team formation,
negotiations, creativity skills and business plan development for informatics business, ethics and awareness of

an entrepreneur, case studies.

AN.459 FIVBIADNATIMUITZUVATAHING 3 (3-0-6)
CS 459 Selected Topics in Information Systems
Prerequisite: Have taken CS 251 or CS 456

Seminar on current research and development in information systems.
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AN.465 naqw%miﬁum%uga 3 (3-0-6)
CS 465 Advanced Search Strategies
Prerequisite: Have taken CS366

Search space, combinatorial search, heuristic search, stochastic search, search tree, simulated
annealing algorithm, evolutionary algorithm, local optimum problem, ridge and plateau problem, Performance

evaluation, and example of applications.

AN.466 MIUTZTHIAMBIBITNIIA 3 (3-0-6)
CS 466 Natural Language Processing
Prerequisite: Have taken CS366

Deterministic and stochastic grammars, morphological analysis, syntax analysis, semantic analysis,
discourse analysis, and applications (e.g. machine translation, speech recognition and synthesis, and text
mining)

d

AN.469 Taverdenassmuszuuyamlszavg 3 (3-0-6)
CS 469 Selected Topics in Artificial Intelligent Systems
Prerequisite: Have taken CS366

Seminar on current research and development in artificial intelligent systems.

AN4TT Haumansnonfiumediiioad 3 (3-0-6)
CS477 Introduction to Computer Vision
Prerequisite: Have taken CS377

Image acquisition, image preprocessing, object detection, feature extraction, object recognition,

motion analysis, applications for computer vision

AN.478 ﬁa%’mﬁanaﬁ%umiﬂﬁé’fuﬁ'uﬁﬁzﬁinugyéuazﬂauﬁasﬂa‘} 3 (3-0-6)
CS 478 Selected Topics in Human-Computer Interaction
Prerequisite: Have taken CS374

Seminar on current research and development in human-computer interaction
AN.479 TTerdenassmumMsINTIzHiveyaianiiie 3 (3-0-6)
CS 479 Selected Topics in Multimedia Content Analysis
Prerequisite: Have taken CS377

Selected Topic on current research and development in multimedia content analysis
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AN.485 MINANIVIBWWAIATY 3 (3-0-6)
CS 485 Web Application Development
Prerequisite: Have taken CS342

Basic systems and protocols for providing services on the internet, developing and deploying web
applications. Topics covered web application development techniques for both client side and server side,
session management, interfacing with other online services, web application security, web design patterns and

reusable web application components.

AN.487 M3damslasamssoranis 3 (3-0-6)

CS 487 Software Project Management
Prerequisite: Have taken CS286 and CS287

Introduce knowledge in managing and controlling software project. Project proposal development
techniques including business case analysis, software cost and schedule estimation, project planning, risk

management, resource management, software project control and software project evaluations.

£

AN.488 5311y 3 (3-0-6)
CS 488 Formal Methods
Prerequisite: Have taken CS287 and CS288

Introduction to different mathematical models and languages, known as formal methods used to

model software and verify its correctness.

v Y A Y a d d
AN.489 HIvBLaNAIIMUIAINTINBONANIS 3 (3-0-6)
CS 489 Selected Topics in Software Engineering
Prerequisite: Have taken CS284

Seminar on current research and development in software engineering.

AN.496 M3 ITiLEaazZIa 3 (3-0-6)

CS 496 Rendering
Prerequisite: Have taken CS299

Global illumination: radiosity, photon mapping; camera models; anisotropic reflectance and BRDF;
advanced shadows; volume rendering; non-photorealistic rendering; image-based rendering; advanced anti-

aliasing; reflectance measurement; high dynamic range displays.
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AN.497 AsTlnauUDR 3 (3-0-6)
CS 497 Real-time Graphics
Prerequisite: Have taken CS397

Requirements: visual realism for RTS (real-time systems), HCI for RTS, optimization of performance
and visual realism; Hardware: CPU and GPU, networking for RTS, rendering pipeline, data structures (buffer,
color depth, texture, accumulation, stencil); software: algorithm (rendering pipeline, level of detail, collision
detection), data structures (texture maps, mip maps, light maps, space partitioning); applications: gaming and

simulation.

AN.498 M3lsunsunu 3 (3-0-6)
CS498 Game Programming
Prerequisite: Have taken CS398

Introduction to current and future techniques for electronic game design and programming; Graphics
for Games; Game Engines; motion generation, behavioral control for autonomous characters, interaction

structure, and interface issues; Play Testing; marketing.

v Y A v a dJ a| d
AN.499 FYBtaenasIMHABNNANDINI NG 3 (3-0-6)
CS 499 Selected Topics in Computer Graphics
Prerequisite: Have taken CS398 or taking CS398 in the same semester

Seminar on current research and development in computer graphics.

4. VN VHBNAIV]

(VY] d

a.216 aaAMNSUTIRANMIEnS 1 3 (3-0-6)
ST 216  Statistics for Social Science 1

Introduction to descriptive statistics; index numbers; unconditional and conditional probability;
random variables and probability distribution; unconditional and conditional expectations; elementary
sampling and sampling distribution; estimation and hypotheses testing for one and two population; statistical

package results interpretation.
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ay. 395  ,YIDINGHTNIVING 2 3 (3-0-6)
EL 395 Academic English 2
Prerequisite: EL 295 or EG 221

Preparing and experiencing learners in using English skills academically including 1) guidance
and practice of listening and taking notes of lectures, talks and podcasts; 2) reading for key points and
required information from multisource and selecting appropriate and reliable information; 3) writing
sentences and short paragraphs in their own words from reading comprehension, summarizing paragraphs and
articles, describing graphics, and referencing sources; 4) practicing oral questioning as well as project report

and presentation.

f. 212 unagaa 2 3(3-0-6)
MA 212  Calculus 2
Prerequisite : Have earned credits of MA211

Indeterminate forms, L’Hospital’s rules and its application for finding the limits, techniques of
integration, improper integrals and test for convergence, functions of several variables, 3-space and graph
drawing, limits and continuity of several variables functions, partial derivatives, sequences, infinite series,

convergence tests for series, power series, Maclaurin series, Taylor series.

a. 217 amagé’aﬁm%’nﬁaﬂumam% 2 3(3-0-6)
MA 217  Calculus for Social Science 2
Prerequisite : Have earned credits of MA216

Matrices, determinants, solutions of system of linear equations, higher order partial derivatives,
application of maximum and minimum of several variables functions with unconstraint and constraint,
techniques of integration for one variable functions, polar coordinates and area in polar coordinates, multiple

integration and its applications.

A 332 Nrnaladaay 3(3-0-6)
MA 332  Linear Algebra

Matrices, algebra of matrices, elementary operations and elementary matrices, rank of a matrix,
determinants, inverse of matrices, system of linear equations and solutions, Cramer’s rule, vector spaces,
bases and dimension of vector space, linear transformation, eigenvalues, eigenvectors, diagonalization of a

matrices, inner product spaces, Gram-Schmidt process, applications of linear algebra.
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[V d

a.217 AANKIVTINNMIENS 2 3 (3-0-6)
ST 217  Statistics for Social Science 2
Prerequisite : Have earned credits of ST 216 or TU 155

No credits for students who passed or studying ST 212

One — way and two — way analysis of variance; curve fitting; simple and multiple linear regression
and correlation analysis; classical time series analysis; chi — square test; statistical package results

interpretation.

a326  anwnhanilulszgna 3 (3-0-6)
ST 326  Applied Probability
Prerequisite : 1. Have earned credits of MA 111 or MA 211 or MA 216
And 2. Have earned credits of ST 211 or ST 216 or TU 155
Probability space ; conditional probability ;independent events; univariate and multivariate
distributions of random variables; unconditional and conditional expectations; covariance; Chebyshev’s

inequality.

= a a a a dJ
5. fn‘éﬁﬂ‘kn'J“lfﬂ"ﬂ613113‘5137181?1@)311/“!9]@5

A. 211 upagaa 1 3(3-0-6)
MA 211  Calculus 1

Limits and continuous functions, derivatives of algebraic and transcendental functions, the chain
rule, implicit differentiation, higher-order derivatives, Rolle’s theorem, the mean-value theorem, applications
of the derivative, differentials and applications, antiderivatives, indefinite integrals, formula of integration,
integration by change variables, Riemann sum, definite integrals, the fundamental theorem of calculus,
applications of the definite integrals in geometry and physics.

Note : There is no credit for students who are studying or passed MA111 or MA216 or MA218

f. 216 uﬂagé’at‘im%fuéfmumam% 1 3(3-0-6)
MA 216  Calculus for Social Science 1

Limits and continuity of one variable functions, derivatives of algebraic functions and
transcendental functions, implicit differentiation, higher order derivatives, Roll’s theorem, the mean value
theorem, applications of derivative for determining limits and maximum and minimum of functions,

differentials and its applications, antiderivatives, indefinite integrals and integration, definite integrals and
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application of area solving, functions of several variables, limits and continuity of functions of several
variables, partial derivatives, the chain rule, total differential and its applications.

Note : There is no credit for students who are studying or passed MA111 or MA211 or MA218

f. 218 amagé’aﬁm%’ﬁﬂmmaﬂ% 1 3(3-0-6)
MA 218  Calculus for Science 1

Limits and continuity of functions, derivatives of algebraic functions and transcendental
functions, the chain rule, derivative of implicit functions, higher order derivatives, Roll’s theorem, the mean
valued theorem, applications of derivative, differential and its applications, antiderivatives, indefinite
integrals, techniques of integration, definite integral and geometric and physical applications of integral,
infinite series.

Note : There is no credit for students who are studying or passed MA111 or MA211 or MA216
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