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JUANIUNT
MIAAINDULNU
- AMVINIUUBNLIAN 2,000,000.00
naAddoy
- AgauAgI 225,000.00
- AuiladouazsnI 60,000.00
- ﬁWLﬁuwvummﬁmmiﬁ 160,000.00

(@UTUFLUN)

NUIAATJER)

- ANTEAUIMSIUAIA 170,000.00

- A danUseiuAmAm 30,000.00

- frdannsiseunsaeu 135,000.00

mnassullam -
UAMUY
MIAAgANA  2,000,000.00

ShuvAY

7,645,000.00

2,780,000.00

um

2,000,000.00
umn

12,425,000.00

umm

umm

Um

umm

umm

Um

um

Um

um

um

um

Um
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2.6.2. us.Audsedn lassn1snianiiay (Avten AeuinasUszENd)

auiulasanslugulassmsfivawiiousnisivnisuasdeny InedlanldnglunsnindudinauazUszana 71,000

um ded WWeuuszana wadl

JUYAAINT
MIARULADY
RUINA1919UTETN

JUANLTUNTT
PINAINDULNIU
mnAlvans
NUIAATTER)
mnassallag

AW

NUINATIN

2.6.3 ws.Auda1Ue lasensnnaund (ven welulagnisiseus)

922,012.17
13,448,100.00
6,648,300.00
1,953,200.00
4,806,300.00
40,300.00

2,749,800.00

v v
o

FINVI9AU

922,012.17

U

14,370,112.17

umm

umm

Um

Um

umm

Um

umm

Um

Tgauuseanaumunlasaua b TusiuiauNsAneLied tnedartgsanglunisuanvuinauazUssaias 79,000 U

se¥ Weuussana dall

IUYARAINT
NUIARULADU
MIAAII9UTEIN

JUANLTUNTT
WINAIRBULNU

- AYIN9UUBALEAN
mnAltans
- AN
- muisdouazis
- ﬁWLﬁuwvummﬁmmsé

(PUTHFNLUN)

NUIAATJER)

o

- ANTEAUIMSUNIA

3.
aJde

Ve UsiunuAm

- A1fERNsiEuNTSaeu
mnassullag
AU

mnaAsaMe  2,749,800.00

8,380,200.00
302,994.47
7,173,400.00

3,392,200.00

301,700.00
92,900.00
215,600.00

232,100.00
29,100.00
160,000.00

ee
©

2\

33U

=

NG)P

8,683,194.47

U

UM
15,856,594.47

umm

Um

umm

um

Um

umm

Um

Um

um

um

Um
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2.7. SEUUNISANEY
M wuudugen
O wumslnaeiudedsiusiidunan
O wwumslnasudeunsnmuazideadudonan
aa A e A o .
O wuumslnamsdidnnseindidudendn (E-leaming)
O wwumslnansdumesiin

O 8uq sy

2.8. M3figulouniiein s18391 waznsamzloutsudiuuminedy
1) nsiguleuniieia 518391 Wduluamudetsfuuninedesssueans 1sen1saneseauuSyyns
WA 2561 U9 25 wavle 31-33
2) waninausinsamzidouioudiuumine1ds Triduluaudediduuminerdesssumansinsionsinussau
Usnya w3 e, 2561 90 25-26 wagUsznimumivendusssuaans e nsameloudouneindwantugaufn

W.A. 2560

3. NENGASWALENTYRFRU
3.1. Mangns

3.1.1 IUIUNRUILARTIULALIZELLIAANY
Iuumheinsunaeavangss siulidesndt 129 wihefn
szeziaAny) Wundngasuwuu@nwifuna dnfnwiseddszesanisfinyinaenndnans egnsties 7 na

MsfneUn@ wazagnlidiiu 16 nMansAnwIUnf

3.1.2 laseadravangns

UnAnwazdesannzidoufinerseivn swlddesnin 129 mieda Ine@nwis1e3viaiee) asunulaseasng

aarUsEnoUwar e mMuAvamanan IRl

1. 3w dnwnaly 30 wuaein
2. 3nawiz  lideendn 93 wulEAn
2.1 Avriugrumeduadaaans 9 viqenn
2.2 Avwnudsausuluanvn 36 wiqefin

- NAUUITAUAUBIANSUAZSTUUANTAUNA 6 Wiefn

- nauwaluladifionulszgnd 14 wmhein
- ngumaluladuayiznisvnswenaws 10 vhefn
- naalassadefiuguesssuy 3 v
- NEMUNUALnAARSAaATH 3 v

2.3 Ay1U9AULaN

2.3.1 33100 ABNNIWATKAINEINITAITALUNA 30 hein
- nauwaluladifionudszynd 3 v
- ngumaluladuayiznismnsgendws 3 mhein

15



- NRUlATIEIIINUEIUYDITEUY 18 mhwefin

- naugsawdsuazanUnenssumauiiames 6 mihein

2.3.2 33100 Aauiwaiuszynd 42 yiede
- nguwaluladifienulszynd 18 wlefin

- ngumaluladuayisnismageninag 12 wefn

- nqulAssadnefiuguesszuy 9 wmihein

- nguEsaLIswazanUnenssuneuiawes 3 vhein

2.3.3 3 uen walulagnisiseus 42 e

- NANUTTAUUBIANITUAZSTUUANTAUNA 3 TIefin

- ngumaluladiiionuyssend 12 vefin
- ngumaluladuayiznisvnwendws 6 wein
- NRULATIETINUTIUTDITEUY 18 vtefin

- nguasawsuazanlnenssuneuiawes 3 vefe

2.4 Aynasn

2.4.1 391180 ADUNABILALINGIN1TANTRUYNEA 12 1ul8fe
2.5 AY1UIAUUBNEIVN 6 WU2enn
3. A danes luddesndn 6 WUwNA

3.1.3 13w lunangns
3.1.3.1 SW&Y1
eIvTuaNgnsUsENaUME dnusde 2 i uwavlavsia 3 i Tnelenumanedall
NYILD MUNBNY SNWTYVDIAIVIIVT LU AN (CS) ARAIUIVIINGINTADURIADS
Faa flanumane fdl

WWYNANVLIY  MUELEVEIR U8

lUNanau gD ANl eaeulagaunIBTINGNNSABNA LA
@ 0-1 U9 INUNNIAIPINUGIUABLIAADS A35TTULALITONAY
8% 2-3 L1809 I UMLINIV NI UEDITNENTTUABUNADS

\WAIoUNEARNTILMD S WAL TE LU URNT
1a% 4-5 nUEn I TUrInIgINIeeIUA I lUSWATY
FIUTRYARALIEUUATAUWA
\av 6-7 e I lumnaivmeiulyyuseivg
Wag IFNIIUTBNALIS
\a% 8-9 NeDe I UMIAIYINIAIUY ARNRIWBSNS NG
nsUsERIaNAN KA AUURFNRUS

JEnIuyuilarAeuiumes

LaYNaN308
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@ 1 neds einndnaeulundnansiuln

D

WY 2 e einndnaeulundnansiuln
A% 3 mnea MeivndnaeulunangnsTuln
WA 4 nedls einndnaeulundnansiuln 4

3.1.3.2 5789991

1. SvAnwiialy

30 uene

Unfnwiazdesdnurseivlundnansivifnwinily swuudilddesndt 30 niiein aulaseaiiuas

aafUsynouvemiangnsIvIfnwvily Jawdadu 2 dw fe

SHE2Y

[

dauil 1 Jundnansnarsesmninetdenmuualitn@nwimneudeasoudiuim 21 milein Awieludl

I2IY

PUINFIANANENS

15.100  walssiunsastiounteymn

TU 100  Civic Engagement

uay

15.101  lan,0wdeu wazlne

TU 101  Thailand , ASEAN ,and the World
%30

15.109 WinnssuiunszuIAngUsENOUNS

TU109 Innovation and Entrepreneurial Mindset

NUINNYWAENS

25.102  Yinwelnn sy

TU 102  Social Life Skills

ED)

15.108 AIWAILILAZIANITAULDY

TU108 Self-Development and Management

BUININEIAEATAUANAANENS

15.103  FinAuarudsbu

TU 103  Life and Sustainability
30

15.107 vinwgAdanunsuAUeym

TU107 Digital Skill and Problem Solving

RUINNTE

15.050  NMIFWAUIINYEN1YIDINYY
TU 050  English Skill Development

15.104  N15AR 91U wazlTuURY eI TUY M

AVe DRl
(UssEne-UHUR-Anwimenuie)
UsFU 2 311 6 dIena

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

J9AU 1 391 3 wuqena

3 (3-0-6)

3 (3-0-6)

v o

AU 139 3 e
3 (3-0-6)

3 (3-0-6)

J9AU 3 391 9 ruaene
3 (3-0-6)
Taitumiaein

3 (3-0-6)
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TU 104  Critical Thinking, Reading, and Writing
15.105 ﬁﬂmmiﬁamié’wmmé’mqw 3 (3-0-6)
TU 105 Communication Skills in English
45106 AMNARASNATIALarNSReans 3 (3-0-6)
TU 106  Creativity and Communication
Al 2 S nereded nmymednene suieulnedniianes fvim 9 wieRn e
U3AU 2 311 6 nuIwin Ao
A1.295  AWISINGUTIVING 1 3 (3-0-6)
EL 295  Academic English |
9.252  IIngrmnuduiussEnieyang 3 (3-0-6)
PY 252 Psychology Of Interpersonal Relations
waz don 1 3w 3 wheinanedivdeluil
210 \eswgransidesu 3 (3-0-6)
EC 210  Introductory Economics
wu.291  g3naLdowy 3 (3-0-6)
BA 291  Introduction Of Business
M1.201 MsUIsHaznsUTEnaunsasiyll 3 (3-0-6)
HR201 Modermn Management and Entrepreneurship
15122 nguuneluddauseiniu 3 (3-0-6)
TU 122 Law in Everyday Life

2. I nane laidfaand 93 igin
tnAnwasdesinunaeiulundngns Sesznaudeivugiumsiuadamans Ivdaduluainn Jndey
uenaw uazividensau 93 wihein lnefineasdendsd
2.1 Aviugrunisduadaaans 9 miaefin
thAnwazdosinuaeiniugumeiuademans $1uau 9 wihefn mnmeinselud
A.211  u;aeed 1 3 (3-0-6)
MA 211 Calculus 1
a216  adfdwsudiaumans 3 (3-0-6)
ST 216 Statistics for Social Science 1
4326  avuunazdulssynd 3 (3-0-6)
ST 326  Applied Probability

2.2 Fywnuuenusadluanvn 36 WU2EAA
0 nzjmﬂizuﬁué’mmﬁmmazszwmsaumﬁ 6 NUYHN
AN.305  AFFYIUTTUNIDIVITNLALLTIAIAL 3 (3-0-6)
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CS 305  Social and Professional Ethics

Fsuinanw L uaaniafn®)

AN.301  URLEAUBLAZNITULAUDIATIIUNITIVEINIIADUNILADS 3 (3-0-6)
CS 301 Computer Science Project Proposal and Presentation
FMTULNAN Y MRUENAAN )
AN.302  NISMTBNAUNS BN UTUAUAANY 3 (1-4-5)
CS 302 Co-operative Education Preparation

o njumaluladiiosuuszend 14 wiagin
AN.251  SzuugIuteya 1 3 (3-0-6)
CS 251  Database Systems 1
AN.384  MsUfFuRUSTERIIYEdLasARNNINeS 3 (3-0-6)
CS5 384  Human - Computer Interaction
amsuihnwlshdusuanioing
AN.303  IATSULAY 1 2 (0-6-0)
CS 303 Special Projects 1
AN.G03  1ATIURLAY 2 6 (0-18-0)
CS 403  Special Projects 2
FISUINANYIKUAIAIANY)
AN.304  @urnafinen 1 2 (0-6-0)
CS 304 Co-operative Education 1
AN.A04  @nnafinen 2 6 (lsitfoundn 270 F2lus daniAnsfine)
CS 404 Co-operative Education 2

o ngumAluladuazisnimnevaniugs 10 Mdgnn
AN.102 ﬁugmmsLLﬁﬁzgmLLazmiIﬁiLmsmauﬁ’ma% 3 (3-0-6)
CS 102 Problem Solving Basics and Computer Programming
AN.111  WDAALTNIRNG 3 (3-0-6)
CS 111 Object-Oriented Concepts
An264  Gmnsuveruasidedy 3 (3-0-6)
CS 264 Introduction to Software Engineering
AN.300  duuunslusinsuniauun 1(1-0-3)
CS 300  Seminar in Practical Programming

o ngulassadeiugiuvasszuy 3 wigia
AN.265 ﬁmmﬂUizﬁwiLﬁaaﬁu 3 (3-0-6)
CS 265 Artificial Intelligence Fundamentals

O nguzsawdsuazaaUnenssuAaNNINDS - Mignn

O NNV MNUANAAIENSAFATA 3 nein
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An.101  lessadrawuulisadio

CS 101  Discrete Structures

N153ANANISANE

1. fesaaunulaseau S Tusredvn An.300

3 (3-0-6)

2. gosaeulaldlaininssu C lusieden an.101, An.102 uag an.111

3. goaeulaldraassiusis 6 3183w ldsngn 2.00 Teun 51999 An.101, AN.102, AN.111, AN.251, AT,

264 L8y AN.384

a1l Msnetdeutlusedninann 6 s1e3vsenan nsernlaanzlusigdnlnniniisesu C winiu

2.3 AY1U9AULaN

@

UNANILNDIANWIIVIVIAULDA AN WBNTILSYY Fadl

2.3.1 3380 NYINISABUNAABSUATENTAUNA 37U 30

I3

o ngumaluladinasuussend 3
AN.299  ABNTIMBINTITNG 1

CS 299  Computer Graphics 1

o nguwmAluladuazisnimneraniugs 3
AN.241 e lUIUNTHLAENTBUAINAR

CS 241  Programming Languages and Paradigms

o ngulassadneiugiurasszuy 18
an.213  laswaiedoya
CS 213 Data Structures
aW217  MIERNUULLAEIATIEAtUReNS
CS 217 Design and Analysis of Algorithms
AN.222  SEUUUURnIg 1
CS 222 Operating Systems 1
AN.314  guoslauin
CS 314 Automata Theory
AN.322  ABUNILADILATOUIY
CS322  Net-Centric Computing
AN.324  ANUUABAABURITTUUADUNILADS

CS 324 Computer Security

O nguzsawdsuazaaUnenssuAaNNINeS 6
An221  lassasnauagsyuuneuimesiewiu

CS 221 Introduction to Computer System and Organization

AUYAN
ne

3 (3-0-6)

e

3 (3-0-6)

uene

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

ene

3 (3-0-6)
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AN.335
CS 335

O
2.3.2.

O

O
AN.347
CS 347
AN.348
CS 348
AN.361
CS 361
AN.366
CS 366
AN.367
CS 367
AN.368
CS 368

AN.246
CS 246
AN.262
CS 262
AN.266
CS 266
AN.267
CS 267

O
AN.216
CS 216
AN.234
CS 234
AN.245
CS 245

O

anlnenssumneniames 3 (3-0-6)
Computer Architecture
NNV INUANAFAEATRAATA - nein
Ay uen AsNNINRsUTTYNA T 42 Wdaefin
nguUsTIAURIUBIANSHATSEULENSEUINA - nein
nguwmaluladiiosuuszynd 18 wiagfin
ASIYBYALAYEARTEENNNEIND 3 (3-0-6)
Data Warehousing and Business Intelligence
wuuaesmsuIneIn1steya 3 (3-0-6)
Modeling for Data Science
nsmunlUsknsuUssendadmsugunsainnma 3 (3-0-6)
Mobile Application Development
anUnenssugenALIsiaInna 3 (3-0-6)
Enterprise Software Architecture
WARNTNAUILIUUSANT 3 (3-0-6)
Web Service Development Concepts
maduiszneunmsdmiundndueindva 3 (3-0-6)
Entrepreneurship for Digital Product
nguwmaluladuazisnismesanings 12 ndgnn
Nsuanetaya 3 (3-0-6)
Data Visualization
nMvnseutensLIiesy 3 (3-0-6)
Introduction to Software Testing
nszuILNsTENAWISHaTNIsUTEAUAMN I 3 (3-0-6)
Software Process and Quality Assurance
NNIANUALAZNITIANITAIILABINITNNYONALIS 3 (3-0-6)
Software Requirement Specification and Management
nqalaseadneiuguvasszuy 9 igfin
Iﬂiﬂa%ﬁa;ﬂauasijﬂumaﬁ% 3 (3-0-6)
Data Structures and Algorithms
STUUATYIEABUNIROTHATAINUADAAY 3 (3-0-6)
Computer Network and Security
MANNTINgIN1TUoYA 3 (3-0-6)
Principles of Data Science
naugsawsuazan1UnenssunaNnnes 3 AV elnl
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AN.233
CS 233

O

anlnenssuneuiunesuazssuuUuRNg

Computer Architecture and Operating Systems

NNV N UANAFAIENTHAATA

2.3.3 3yen walulagn1sseus 9w

O
AN.356
CS 356

O
AN.285
CS 285
AN.345
CS 345
AN.385
CS 385
AN.386
CS 386

O
AN.364
CS 364
AN.369
CS 369

O
AN.201
CS 201

AN.216
CS 216
AN.234
CS 234
AN.245
CS 245

AN.311
CS 311
AN.312

nguUsTIAURIUBIANSHATSEULENSEUINA
FEUUANTAUNAINONITUTING
Management Information Systems

I3

naumaAlulagineaauszend
NsUsEIIRESAUNATEIYYE

Human Information Processing

nsiseuiveamsesinsuarnsiuvilosloyaiUszand

Practical Machine Learning and Data Mining

e nsfeyanfinywdiduaudnan

Human-Centered Data Science

n1seRnkUUkaEALUNS Ul ATAET U fduius

3 (3-0-6)

MULhn

42 WUIEAe

ene
3 (3-0-6)

12 MULhn
3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

Instructional Design and Development of Interactive Multimedia

ngumaluladuazIsnimnevaniugs
nsldanuduseusraulusunsuussend
Application Programming Interface
e Iusenndindu

Web Application Development

ngulaseaieiuguvassEUY

adfuazmIderiowalulaBnisFeus
Statistics and Research methodology
for learning technology
Tnssasedoyauastunouds
Data Structures and Algorithms
STUUASOUEARUN LB SIazAUUaDA Y
Computer Network and Security
VANNTINeINIVoYa

Principles of Data Science

nyinuazUssiiiunansiseus
Learning Measurement and Evaluation

o a v A a a v
wannsiseusiiemalulagnisiseus

6

18

e

3 (3-0-6)

3 (3-0-6)

ene

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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CS 312 Learning Principles for Interactive multimedia

O nguzsawdsuazaaUnanssuAaNnInes 3 Wdaehin
An.233  andnenssureuiunesiazszuuufunnis 3 (3-0-6)

CS 233 Computer Architecture and Operating Systems

O NNV WNUANIAAIEATAFATA - wdaefin

2.4 A¥@en

" Y
0 w a Y

= a Y o a a = ] a 1 v & a = 14
wWandvmudeniunvesivien Inedvndenlandrnuiviveauvesivenldaunsatuduividentd

2.4.1 §wsu Fvuen ARNWAABSUALINEINTENTEUINA 12 milenn
Wen 12 mhefinlungilviden vie Inlungiiviln Alameuluawniviinginsaeuiines

URINYIRYIIUAERNT

2.4.2 §%5U v nen peuNINaTUTEENA - wdaehin
2.4.3 dwisu v nen alulagnisiFeul - Wiaehin

FyudenwUamurIIanNsIeIvnelull

O  nuIAITINUFIUABNNINDTLAzN T I LAY
(Computer Fundamentals and Selected Topics)
AN.319  UBLERNATINININYINITABNNIADS 3 (3-0-6)

CS 319  Selected Topics in Computer Science

o vundvaardnenssunauinanes (Computer Architecture)
AN.320  teldenassanuanttnenssunenianes 3 (3-0-6)
CS 320 Selected Topics in Computer Architecture
AN.326  N15DDNLUUIZUUHIRT 3 (3-0-6)
CS 326 Embedded Systems Design
AN.327  NITANUIMULTNYUIY 3 (3-0-6)
CS 327  Parallel Computing
AN328  N15DDNLULTURDUATLULILY 3 (3-0-6)
CS 328  Parallel Algorithm Designs
an.329  msadrdunauaznssasaaumsaided 3 (3-0-6)

CS 329  Introduction to Modeling and Simulation

O WINPT UATIYILABNNIAD S WAL SEUUUUANNS
(Computer Network and Operating Systems)

AN.325  LATeTIEARUNINasN1AULUR 3 (3-0-6)
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CS 325
AN.330
CS 330
AN.332
CS 332
AN.333
CS 333
AN.339
CS 339

Practical Computer Networking
MdolaonasTIiuABLNIMSLATUNY

Selected Topics in Net-Centric Computing
weluladnguiendosi

Introduction to Cloud Computing Technology
vinsdumediiniivusuvunale

Scalable Internet Services
WdaidonassinuszuuUuRng

Selected Topics in Operating Systems

O #NINIVINTWIUTHATY (Programming Languages)

AN.253
CS 253
AN.254
CS 254
AN.350
CS 350
AN.355
CS 355

NseulusunIudmsugsia

Computer Programming for Business
mMseulusunsusm 1w lnney

Computer Programming using Python
WUeidonassmunwlusuAT

Selected Topics in Programming Languages
nsas1alusunsuwUanIw

Compiler Construction

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)

O wmﬂ%ﬂmisuugfmﬂagauazszuumsauma (Database and Information Systems)

AN.245
CS 245
AN.246

CS 246
AN.340

CS 340
AN.345

CS 345
AN.351
CS 351
AN.352
CS 352

AN.353
CS 353
AN.354

MANNTINgINSUoYA
Principles of Data Science

Nsuanetaya

Data Visualization

PUDLADNATIANUTTUUANTAUNA

Selected Topics in Information Systems

nsiseuivemsesinsuarnsiuvilosloyaileUssend

Practical Machine Learning and Data Mining
szuupaufimeslugsianasnsndivddidnvseiing
Business Computing and Electronic Commerce
nsiaeIneuimeiiasinalinnITneINsaldmiugsna
Computer Simulation and Forecasting Techniques in Business
nIAUAUANTAUNA

Information Retrieval

STUUTIUTRYA 2

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)
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CS 354  Database Systems 2

AN356  SyuuaIsAumnALianIsUIMg

CS 356  Management Information Systems

AN357  SruUEsaUmMALiionITUSMsgsRRLUsEneuS

CS 357  Information Systems for Entrepreneur Management

o wwndvssuulyguseivg (Artificial Intelligent Systems)
AN370  ThTaldenassanuszuulnnusshivg
CS 370  Selected Topics in Artificial Intelligent Systems
an.376  JyanuseRugiunisussynd
CS 376 Artificial Intelligence in Practice
AN.377 ﬂﬁiL%ﬂui‘uaﬂLﬂ%iaﬂﬁ?fﬂi
CS 377  Machine Learning
AN.378 ﬂaqmﬁ‘msﬁumﬁu’uqn
CS 378  Advanced Search Strategies
AN.379  ASUTTUIBNIWITIIUYG

CS 379 Natural Language Processing

O  WUINIYIIAINTIUYBNALIS (Software Engineering)
AN262  NIVRERUTeNsuLIt oY
CS 262 Introduction to Software Testing
AN.266  NIEUIUNTFONALITLAZNTUTEAUALAN
CS 266  Software Process and Quality Assurance
AN.267 ﬂ’]iﬁ’mu@LLa%ﬂWiﬁﬂﬂ’]ﬁﬂ’J’mﬁ@ﬂﬂ’]ﬁ/]’]x‘i“d’eJW(ﬁLL’ﬁ
CS 267  Software Requirement Specification and Management
AN361  MsiaunlusunsuUsEgnddmIugunsalnnm
CS 361 Mobile Application Development
AN367  WARNITRALL VYIS
CS 367 Web Service Development Concepts
AN369  MswaLLIuLennaadu
CS 369  Web Application Development
AN.374 83Uy
CS 374 Formal Methods
AN.375  NTIANITlATINISYONALIS
CS 375 Software Project Management

ad a

O wwndvdIudaUszaullduazilafiitie (User Interface and Multimedia)
AN.285  N1SUTEUINETAUNAVRILLLE
CS 285 Human Information Processing

o

AN.381  ANSUSEUIRNINAINE

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)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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CS 381  Digital Image Processing

AN382  Tiauransreviamesided

CS382  Introduction to Computer Vision

AN.389  hvaidenassinunsUfduiusseniyydiarneuiines
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3.1.5. A195UNSIUIV
1. yAnwnqld

dauf 1
MUINEIANAIEAS (Social Science)

¥5.100  wadlssnun1sasliawileymnn 3 (3-0-6)
TU 100 Civic Engagement

Ugniledndriln unun wazniifianuiuRaveuvesnsiluaudniifvesdsanlugiusnaiioslan rw
NILUIUNTNANMALIT 19U NMsusIens nsefusensdifinuniieg aeududu nednfnviazdesdavinlasinissased
WleliAnns3u3 vieiiansiasuudas luusuiuitauls

Instillation of social conscience and awareness of one’s role and duties as a good global citizen. This
is done through a variety of methods such as lectures, discussion of various case studies and field study outings.
Students are required to organise a campaign to raise awareness or bring about change in an area of their

interest.

¥5.101  lan andeu wazlne 3 (3-0-6)
TU 101 Thailand, ASEAN, and the World
Anwusngmsaifiddnuedlan endeunayine Tulifinienisiles insughe deufausss ngldnsouuuiin

gl wazszidouitomadinumans iunsefuseuazeniegisanunsaivioyaraiilasunuauls iilelmAnyumes
serumainatsuazidilapududouiiduiusiutdan f8nddinaina (GLOBAL MINDSET) @nsnsavinynenseumay
FowmuwanUalanvimilmlldn ey

Study of significant phenomena around the world, in the ASEAN region and in Thailand in terms of their
political, economic and sociocultural dimensions. This is done through approaches, theories and principles of
social science research via discussion and raising examples of situations or people of interest. The purpose of

this is to create a perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader worldview.

€5.109 winnssuiunszuruAagUsznauns 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

nsUszifiuanudsauaznisairslenialnd msnuaznisnanunuuiuszneunts msfndulauasnswim
g7 Msfoansiegsiauaznisaiiausegaleesnadiszdvinm nsarenmuesiiiodny

Risk assessment and creating new opportunities. Thinking and planning as an entrepreneur. Decision
making and entrepreneurial venture development. Business communication for delivering concept or initiative in

an efficient, effective and compelling manner. Social shared value creation.
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MUINNYBEAEAS (Humanities)

45.102 ANWLYIANI9FIAY 3 (3-0-6)
TU 102 Social Life Skills

a =

NNIARAFVNINAULBLUUBIATIN TIN1UT19NTe 01508l denn wazdminyaya Jaduinueddgiiagyagln

(A7)

Uszavanudnusauasli@inludeeuegiaduan densimuianuamnsalunisguaguammienienisinnisaiuesen
mMsadreanusiupmisensual nsdilanuesasnisusudiudowndytudywimisiiuiala e1sual wazdseu nsdle
ArvInETesguNIsATans msldsulsraunsaiuaganusudsluaudiiudseniniauyfuages Tunsusingg v
ierudal aues Aavsniswany wazandnanssy

Holistic health care, addressing the physical ,emotional ,social ,and spiritual needs ,which is considered.
Important skills for success in leading a happy life in society. Students learn to develop their ability in physical
health care to manage stress, build emotional security, understand themselves and adapt to psychological,
emotional and social problems. Students also learn to understand the meaning of aesthetics, experiencing and

appreciating the relationship between art and humanity in different fields, namely visual arts, music, performing

arts and architecture.

15.108 NITWAILILAZIANITAULD 3 (3-0-6)
TU108 Self-Development and Management
mssansuazmsUTudnTuTisludnminerdevinunansanuannvaneuazi@s A MsRITYEIed in
WAZANRAINN901THAl NSIUNINULBILAZNITIURUBUIAR NTHMUINTTITEUIN ABATIn LLagnni@@jiamﬁ’Uquasjw
asuguLaziAINGsuLasfu
Coping with and adaptation to university life. Development of social skill and emotional intelligence.
Self understanding and planning for the future. Personality and social etiquette. Learning to live harmoniously

and respectfully with others and the society.

NUININPAEASAUANAAIEAS (Sciences and Mathematics)

¥5.103  FIaRuanudeiu 3 (3-0-6)
TU 103 Life and Sustainability

msffuTinegnainiiufunisiasuulamweslan Wlanuduiusseninimain vessssund uyud uazasin
A fedauandeuassane malindsnuy iswgie deeslunrmdaudaarnsusdeu aaenaussdmuinsinemans
dannden Milugnsuiuaeintingaudedy
This course provides an introduction to the importance of life-cycle systems perspectives in
understanding major challenges and solutions to achieving more sustainable societies in this changing world.
Students will learn about the relationship between mankind and the environment in the context of energy and
resource use, consumption and development, and environmental constraints. Furthermore, an examination of
social conflict and change from the life-cycle perspective will be used to develop an understanding of potential

solution pathways for sustainable lifestyle modifications.
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¥5.107 vinwzAdvanunsuideyimn 3 (3-0-6)
TU107 Digital Skill and Problem Solving
vinwemsfndsiuaiienaudtymuasnsiaulonalmisudauuasiasvsia anuaunsaludumuas
msdndsansaumdaldognaivsz@nsain nsUsediuanuuideiovesasaume n1snaunseLardaNsaNsauNARE
uszuu mslduazasservssasnuida nsdeansesulavesnaiiondn
Basic computational thinking skill for solving problems and developing new social and economic
opportunities. Efficient access and search for information. Information reliability evaluation. Filtering and

managing information systematically. Ethical digital usage and professional online communication.
nuNIY (Languages)

145.050  ASWAILTINEZATNDING Y 3 (3-0-6)
TU 050 English Skill Development Tiduniaein
Anvinuznwdangulusedudowtu 1oud matls maya msgiu maideu Waysunis dedufugiulums
Wauwinwen1woinguszausoly
Practice basic skills for listening, speaking, reading, and writing in English through an integrated method.

Students will acquire a basis to continue to study English at a higher level.

§5.104  N15AA 81U WAL UBURENNI TN 3 (3-0-6)
TU 104 Critical Thinking, Reading, and Writing

ﬁ@umﬁﬂwmiﬁmae’JNﬁ%ﬁmz:ymshumic?l”’aﬁwmm MTIATIPA NMIFUATIZR Lazn1TUITELTIUAT AUTiney
nseuiiteduanszddy 1lagejmane siauad aunfigiu néngruatuayy mslimeamaiivlugdeagivesnudou
auvinuznsideunaninnudniiuegiianatarmadoudadnnis $indenenmnudn wasideslssdeyaiiify
UUNBIVDINULEY TINTasas B manguuazdeyauldlunisaiassAanuleulieg1aivsednsan

Development of critical thinking through questioning, analytical, synthetic and evaluation skills.
Students learn how to read without necessarily accepting all the information presented in the text, but rather
consider the content in depth, taking into account the objectives, perspectives, assumptions, bias and supporting
evidence, as well as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from various sources, using

effective presentation techniques.

¥5.105  Tin¥znsaeaNsEIEn1ESIng 3 (3-0-6)
TU 105 Communication Skills in English

Nawwinwensils ya 9y LLaSL‘iﬂuﬂ’]@’]ﬁhﬂﬁ]@lﬂEJJJ;&Lﬁ’wﬂmma”lﬂﬂiﬂiumiﬁUMU’lL‘WIE) wanasunnuAnuiiu
waznseu devhanudladlemivnislumandsine MReadestuindnvesindnm

Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines

related to students’ field of study.
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¥5.106  AUAREE19ETIALAZN1TARES 3 (3-0-6)
TU 106 Creativity and Communication

nszUIUNISAREEEs19ass TnefnsAnddinndiduesdusenevdify wasnisdeansainudasdainanliiie
KadunVSog Ny aIn IS UNdse Saussa animwinden Talussduyana 09dns uasdenu

Creative thought processes, with critical thinking as an important part, as well as communication of
these thoughts that lead to suitable results in social, cultural and environmental contexts, at personal,

implementation and social levels

daufl 2

f19.295  ANENDINUTIBING 1 3 (3-0-6)
EL 295 Academic English 1
AvrUsAunau: @ould aw. 172 w30 Us. 105

Prerequisite: Have earned credits of EL 172 or TU 105

¥

WaWmuinwen1w18engweuIrINIg anansalddniniteulunisieansvdlunisyauazideu anduiindeya
dfgyandenile Juiindaununis@euuaznisiiauedeya  anunsalisuaavinguazinvangdiaansetla 1S89Ady
yundunilesausznovanysel  dmsdenldmegamnsauiugounayinguseasalunsdeu aunsadeuasulaniy

vousesfiliilaazeu awisasedaiukazaourainluniseivse nsdunivaluaznisiiudeyaide sl

ANLANITOVIMALLAZYIINSANYIUTER LU Weusenulasdlauenansaneld

This course is designed to enhance English academic skills. Through the course, students are
expected to be able to use learned vocabulary and phrases appropriately in speaking and writing, make good
notes of audio features and written texts for revision, writing, and presentation. The course also aims to enhance
students’ ability to write letters, e-mails and short essays with good organization and appropriate word selection,
summarize short audio and written messages, make good questions and responses in discussion, interview, and

surveys, plan and conduct a simple survey, and write survey report and present the results at acceptable level.

2.252  IIMYIANMUFURUSTENI1YARS 3 (3-0-6)
PY252 Psychology of Interpersonal Relations

ANNFUTUSIENIIYARaludAY Lﬁuﬁugmﬂ15LLamaaﬂﬁuaa‘qﬂﬂaslué’ﬂﬂumuumﬁww?m%m ns
lanuesnazyanadu nmsitileanuunnsnasznineyana Mssusidu ussisgaleszwinsyana nasnaunislindn
IninelumadileonsuainazanuEntaduinuazaviiialuanuduius uarlunisdanistgmidetuld el
uywedius TNz ay

Study of interpersonal relationship emphasizes overt behaviors of individuals in societies. The
topics include psychological perspectives, understanding of self and others, individual differences, interpersonal

perception, interpersonal attraction and other psychological principles to understand both positive and negative

emotions in relations and to deal with interpersonal conflict in order to build appropriate relationships
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A.210  AsEgAEnsiUDedu 3 (3-0-6)
EC 210 Introductory Economics

Ganizdnfnuivenameiasegatanduindu uazeslddundaednld winasuld 3v1 a. 211 wie
fl. 212 Vi3 #1. 213 vide A, 214 rewntends wieddsdnuivnaier)

ndninluveaasugenansganiauazunnia luduveaasugeansgania Anvidguasduasguniuvesdudn
woFnssuguslan nandn uazduny neAnssuvesihendn lnssaiauazngnssunisudsiuresmhendnlunaiafisinig
wdaduognsanysal mannynvIa wazaaeilianysal WNARMINALYABINATN WATUNUIMYBINIATIUNTUNSALYS
nan ludiuveaasugransunnia Anwidatdmuneg waslgmlumaaswegiauvnia anudiladeselausssnd ssuy
nMaduarnissnas ulevisnisiusaznisadslunisinviaiosnmnaasusie nuknnideiiaasgiaunnia
Wdlumsesgdanunisainaasegia luniaiausenadnyfmudAyen1sAwasn1sRusenInusena uas

YalAKE9TEINaNISANES wazn1sunladnans

(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.

wu.291 ganaiioadu 3 (3-0-6)
BA 291 Introduction to Business

dnvasvegsivan mndounazgluuuanududivesgsia n1suimsgsfananssuniegsiasiunisnadn
N3RAIANITRUNNTUYTINITUSIMTaNTaUmA LLazmiﬁmiw%’wmﬂﬁmqwéﬁgﬂiﬁagﬁugmummmﬁmmaamsu%msqaﬁa
waglilinAuAnTIvEanHIUNTIAIUNUGTAY
vinoivn [HuindmiuinAnviuenaugmdudaiivsrasdasFouseiuing q vesmzduivinasisBouin w.
291 rewivsuielfidufiuglunsideuindguesnusmduge

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..

N4.201 A1sUSTIswazni1sUsEnaunisane il 3 (3-0-6)

55



HR 201 Modern Management and Entrepreneurship
LUIAANNNITUITIITUAZNISUTENBUMS 3’3'<§ummi‘v1qw§ﬂ’liﬁmﬁ wﬁ’lﬁLLazﬁﬂw@:ﬁmﬁmﬁﬂﬁ JseLan

o <,

WAZANANBAEHUTENOUNTT NIFVNURU N153ABIANTT MTUTMINTHeNsuywd n1siudin nsasneuseqdle uagnis
muAN NMsadulamensuimns wagasesssy nsudms nsliiedesdliomanmsuimsyaiinea

Management and entrepreneurship concepts, evolution of management, roles and skills of
manasgers, types and characteristics of entrepreneurs, planning, organizing, human resource management, leading,

controlling, managerial decision making, ethics, and use of various management tools in the digital era

¥5.122 ngvaneludinyszaniu 3 (3-0-6)
TU 122 Law in Everyday Life

Snvaitiluvesnguine Tugusiifunuuunueudsengivesywuludsen udnnsiugiuvesiinsy (rule of
law) aruAvasngranslugiusiidenlosiundnausssnvesszaney amnudiugiuluFosngmunsiensusazngmane
umauinadiodlussuouUssnsulaoaisfesisluiuvesdnd uarluduveamiinil n1ssefudefininuaznszuaunis
yAsssuvetlng ndnn1sldans ndnnslduaznisinunguuis Taeiunisdnwainnsddegiaiiiniuasdly
FinUszaniu

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.

2. IrinugIueiuatiaans

A211 uARAAE 1 3 (3-0-6)

MA 211 Calculus 1

alauavenusioidiesvosileitu syusvesilsdtuiivadnuazilsiduoide nggnled eutuslaeUens eywus
Suiugs nuunvessea nufunandvdin n1sUsvyndveteuius  sULuudtliiimun vidninasilalniauaznis
Uszendlunanaie masadeuiusuaznsussend Ufeuius Usiusluddae gasnismusius nsmuinusing

nswaudmuUsauinsiuluiusdinm nguunrdnyaveswnanda

[

e : lifumheRaligiddsdnymieasuld a.111 v3e A.216 vdo A.218 uie AY.101

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, indeterminate forms, L’Hospital’s rules and its application for finding the limits, differentials and
applications, antiderivatives, indefinite integrals, formula of integration, integration by change variables, Riemann
sum, definite integrals, the fundamental theorem of calculus,

Note : There is no credit for students who are currently taking or have earned credits of

MA111 or MA216 or MA218 or AM101

o o 4

#.216 d0fa1NSUSIANAENS 3 (3-0-6)
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ST 216 Statistics for Social Science 1
Lifumheinlidmiuignasuls us.155 viemasdinuiivdanaiey

anudalufeafvadfdomssau wadell anudiezdunicifGeulasesdifouly fudsduuazniswanuas

|

1 & o ' i = oA
Arrud1vgiduvresdiudsduy Aratavnutrediloulanaslddilouly
N3ENAIREILUBILLAZNITUINUIMDWIIETA  N1TUTEIUAMAENTNAFRVANYRFIUAEINUNIS TN TVRIUTEVINS
nauAey MIsuradnsaInlusunsudnsagUn1eaia

No credits for students who passed or studying TU155

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.

4.326 anunaztudszend 3 (3-0-6)
ST 326 Applied Probability
AvrUsAunau : 1. @eula A.111 %39 A.211 W38 A.216 %o AU.101

wag 2. @oula @.211 %39 @.216 %39 15.155

USgidegns wmnnisal wazivesanuinasdu anuunezduiifeuluuasanududasy oend duwdsduuay
nswanuasnudnezilu Apenne ferdunisuanuasazausaziiindunisuanuassendn MuUsduuantassauiy ns

wanuastideuly Amavsneditouly miﬂisqmﬁmmm%Lﬂuiuﬂws%’mmam’mLﬁanLLasﬂﬁﬂigﬁ’uﬁs
Prerequisite : 1. Passed MA 111 or MA 211 or MA 216 or AM101
And 2. Passed ST 211 or ST 216 or TU 155
Sample space, events, probability measure; conditional probability and independence, odd; random
variables and their probability distribution; expected value; cumulative and survival distributions; jointly

distributed random variables; conditional distributions; conditional expectation; application of probability in risk

management and insurance.
3. v lunangnsingramanstiugia a1v13viinginisaauiomes

Aan.101  Tlassadreuuulsidaiiios 3 (3-0-6)

CS 101 Discrete Structures

aa =

assnenansilosiuuazn1suseyndldlulnsddvaiiugiu FBnsiigad we feddu anuduius Avadaydu

Y
v

#ugIuNITHL way n3l lnewlunsussgndldludnineinisaeuiunes

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  Nugrumsuidyiuaznisiusunsunaanames 3 (3-0-6)
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CS 102 Problem Solving Basics and Computer Programming
nsuAdeynialeisnisnisaeuiinmes n1seeniuukazn1siusunsudadassaine vlinvesdoya laseadnenis

AuAY Handunaznisdadimsfiwes faidudewin nsaaey wasnsatalinnaIn
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  n1slUsunsuABNNnaSIUDIAY 3 (3-0-6)
CS 103  Introduction to Computer Programming
(LidunbeRndmsudnAnwavininginsaeuiines uazgAnw An.102)

wumuAnessuvesn1suiladym nseenuuy aznslusunsdslasiadne heinsallazaununeyes

Mwlusunsy viindeya lassasienisaiuau Ardunasnisdernnsfives
(No credit for Computer Science students and students who studied CS 102)

Introduction to algorithmic problem solving, structural design and programming, programming language

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

AN.104 N15lUsunsuAaNNmasiiasfuslenlIw lnnau 3 (3-0-6)

CS 104 Introduction to Computer Programming using Python
(LidunbeRndmsudnfnwavininginisaeuiines uazgAnw An.254)

flugruntsuitymdeisnsmaneuiauneifisntvilimeu mslusunsudsdassadsriavedoyafiugn
Tassasnamsniunu fleidu Tassaiedoyaiiugiu dad e n Anduund 5ud lavsdnwlwmeudmiumsyssanana
Waay ansisduazwumning lausdnuinneud miunanideya
(No credit for Computer Science students and students who studied CS 254)

Basic computer programming and problem solving using Python. Structural design and Programming,
basic data types. Control Structures. Functions, python built-in data structures: lists, tuples, sets, dictionaries, and

range, numerical processing library, arrays and matrix, library for Data Visualization.

AN.111  UUIAALTIIRG 3 (3-0-6)
CS 111 Object-Oriented Concepts
JyrdsAunou: eAnY1 AN.101 way AN.102
fimuinuznsinzikasmsuidydewnAndsing ysannsunaaasuuimadajoanvuateluiging
nswaugeNsg wanmsiugilunmadeulusunsundsingmuitiessiazeonuuuly uumdunismusouay

ADAARDITLININILULLALTRSALAR
Prerequisite: Have taken CS 101 and CS 102

Developing of analytical and problem-solving skills through object-oriented paradigm. Integrating of

conceptual and state-of-the-art practical approaches in software development life cycle (SDLC), object-oriented
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design techniques and tools, object-oriented programming based on the design, consistency verification between

the design and source code.

an.112  nsusunsudeiagidodu 3 (3-0-6)
CS 112  Introduction to Object-Oriented Programming
(LidunbeRndmsudn@nwavininginsaeuiines azgAnw An.111)
IdeAunau: ingfnwl  AN.103
anusidosruiisatunislsunsudeing siadeyauiusssy tounadgiatu nisdunen Induosiadu lewes

Tnanfs
(No credit for Computer Science students and students who studied CS 111)
Prerequisite: Have taken CS 103

Introduction to object-oriented programming, abstract data types, encapsulation, inheritance,

polymorphism, and overloading.

AW.201 sdAuazn1sITeiemaluladnisiFoud 3 (3-0-6)
CS 201 Statistics and Research methodology for learning technology

AW109AUNDY: LABANYY @.216

¥
aa a a

#HugunITe msmmuadyninsidemanalulagnisiseuimededaniifedaujduius n1seaniuu n1s

Fufiunside adRfiupuiiensiinsziteya mawIouteyauar malinnesideya nsulananmsiianeideya msas
LazeAUTIUNE LagNSIREUIIBUNTINY
Prerequisite: Have taken ST 216

Fundamentals of research, research problem formulation design, and implementation research for
interactive multimedia learning, basic Statistics to analyze research data, data preparation and analysis,

interpretation result of data analysis, conclusion and discussion and writing a research report.

an.213  laseadredoya 3 (3-0-6)

CS 213 Data Structures

AY1UIAUNDY: PSRN AN. 111 Y3 AN.112

MTATIETuReUITUsiu nanwNssIteya Iassadideyanugiulaun Jeyaidadu wasdeyauuulidady

msdnassibefivuuunadn madansdum wagnisisesdidudeyalumiseanud nsinufifveniian
Prerequisite: Have taken CS 111 or CS 112

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.

59



an.216  Tnssadredoyauastunauis 3 (3-0-6)
CS 216 Data Structures and Algorithms

deAunau: nefnw AN.111 30 AN.112

MR iiunuazmududourestunouds Tnsassoyauuuing 4 019156 Aadhad aunn A 3
w8y N3 Tuw38U nsliesieimnafesnsiunat way whearwdtlunsdum dureuiRiieatunisfumuasnis
Beadiy mauttymuuuugniesy nisuwududnda dureuitnmsuuuasiuy mavaweiusewinafuidedivesns

AU
Prerequisite: Have taken CS 111 or CS 112

Analysis of running time and complexity of the algorithms, data structures: arrays, linked lists, stacks,
queues, trees, hash, graph, binary heap, analysis of running time and memory requirements in searching,
algorithms for searching and sorting, algorithm techniques: brute force, divide-and-conquer, greedy algorithms,

space and time tradeoffs

AN.217  ANSDONLUULALIATIZAVUNBUIS 3 (3-0-6)

CS 217 Design and Analysis of Algorithms

AY1UIAUNDY: WEANY) AN.213

wadageg AldlunsesntuuLazilaszRtuneuds Lakn 3on1suliuenionsus 3sazluu simuanisnain

Bnswazrutnyninvensw I5nsdeuses wagiusutiauunIn

v v

Mo sldnuAsauARUIENISISBwEAU Wagn1sAumdeta n1suladyises TunauItuuudy TunauItiie 1wy

N3 JupeunsAN s levilaee
Prerequisite: Have taken CS 213

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.221  1AS9E3IMATSTUUARNNIMBIUBIAY 3 (3-0-6)

CS 221 Introduction to Computer System and Organization

AyrdsAunau: wefiny) AN.101 uag AN.102 %130 LAEFAnY) AN.101 Lay AN.103
ansvddyieafulassaisuaznsBumdnudaivanenfiunes nszuIumsymAdesaeuiiomes svuuunutoya

uazmsdnnisteyauvuasumie deflawarniieaiunmsdnfivuazyszananalawmaion yamads nsulauazUszanana

Tusunsy driuturesmheaudilussuunesiiomed fugiuesawasvesmizeUsvinana WWur 299599u 299s8ieuidea

LAy uumMNNsasheUsBnaraluuie maseldenfugunsainieuen
Prerequisite: Have taken CS 101 and CS 102 or Have taken CS 101 and CS 103

Understanding of the internal structure and implementation of digital computers, computer boot up
process, data representation and manipulation of atomic data, floating-point errors. The structure of a typical

instruction set. The environment in which a program is compiled and executed. Computer Memory hierarchy,
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concepts for the hardware implementation of a processor: Combinatorial Circuits, Sequential Circuits, and

Processor structure. Input/Output interfaces.

AN.222 sEUUUUANTS 1 3 (3-0-6)
CS 222 Operating Systems |
AyrUsAunau: Wwefiny) AN.213 uay AN.221
fugnumsoonuuULa A sszUUURTRNT asdUsznouvesssuuUftinig minseunsenien auns TWalwa
WazN3INN1S N13IRNIsheANdn ssuulid n1sdanisaunsal ssuuauUaendy nsdifine
Prerequisite: Have taken CS 213 and CS 221

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

memory management, file and device management, computer security and case studies.

AN.233 aandnenIsunaunmeIuasszuuURUANTS 3 (3-0-6)

CS 233 Computer Architecture and Operating Systems

AdeAunau: nefiny AN.101 Wag AN.102 ¥38 LAgfnw AN.101 Uay AN.103
an1UngnssuyaAds MsUsEINaNALUUANeYe daflnsiwawes N13inn1smiheadudl uaskasn1s Jaseuy

eANuTnaiion NMsUszanuiavedusgd n1sianisedieg Tafssnns ssuulng nsauaudunmeminnkazaUnTal
Prerequisite: Have taken CS 101 and CS 102 or Have taken CS 101 and CS 103

Instruction set architectures (ISA), pipeline processing, multiprocessors, memory management, cache and
virtual memory organization, process synchronization, CPU scheduling, multithreading, file system, input/output

control and devices.

AN.234 SETUULASEU18ARNNILABSHATAINUABANY 3 (3-0-6)
CS 234 Computer Network and Security

FYIUIAUNDY: LABFANYT AN.233

3

sTUUASaedumesiin saudirnuvasaiuvasansauna asiladefava lususesiavia WWsknsunilanyszasa

q

S8 WlgU18LaTLUUTIAIANUABANY N1FSUTBIANNUABANE N1TILATITIAIIULELS N1SIANITANUUABANBYBITLUU

GREGIPING]
Prerequisite: Have taken CS 233

Internet protocol including information security, digital signatures, digital certificates, malwares, security

policies and models, security assurance, risk analysis, security administration of information systems.
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AN.241 AIUTHNTURAZNTBUAUAN 3 (3-0-6)
CS 241 Programming Languages and Paradigms
v 1UIAUnDY: LABANY) AN.111 %38 AN.112

nann1suesn vl lensaluazinezsdunus AnwnTeuluIAnveIn 1w lUTLNINUIZLANAINE N3
Tusunsulaodrilsisanssauy nislusunsulasendedusieussanulusunsudsegnd lausisdmsudanisdoya uaznns
TUsunsudamenisal
Prerequisite: Have taken CS 111 or CS 112

Principles of programming languages, syntax and semantics. Different programming paradigms,
performance-aware programming. Programming using Application Programming Interface (API), library for data

manipulation event-driven programming.

AN.245 WaNNMTINEIN1TToYA 3 (3-0-6)
CS 245 Principles of Data Science
FUsdunou: laefinw 4.216 vve @.211
ndnnsiugruvesineinsdeyafiieadesiudanedfiu nsruiunts Bosuazudnnisia suiaeiesdieflldly

nsinseiteya Wtenuguluineinisdeya laud n1sdnnisteya mslasendeyaideaii waziBanisseuives

\w30eInT N1staueteyameriruasaumawazn it uiuteyavunlvg
Prerequisite: Have taken ST 216 or ST211

Fundamental principles of data science including algorithms, processes, methods, data-analytic thinking
and tools to support problem-focused data-analytic thinking. Introduction to topics in data science: Data
Manipulation, Data Analysis with Statistics and Machine Learning, Data Communication with Information

Visualization, and Data at Scale.

AN.246 N1suaRITRYR 3 (3-0-6)
CS 246 Data Visualization
Ideduniow: iasAnwivizednuinioniv An.245

winMIeBNIUY Wauuaznsusziiunswanstaya n1slaun msuen uasmsiinsgiideyavinalug) maie
uaziaiesiledmiuteyasuuuusing Litedeasasiidununiemneuvesilam dmiuaiuayumsdngula
Prerequisite: Have taken CS 245 or taking CS 245 in the same semester

This course focuses on the design implementation and evaluation of complementary visual and verbal
representations of patterns, and learn how to acquire, parse, and analyze large datasets in order to convey

findings answer questions, drive decisions, and provide persuasive evidence supported by data.
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AN.251 ssuugudeya 1 3 (3-0-6)

CS 251 Database Systems 1

AY10IAUNBU: LALAN®YY AN.213 138 AN.216

unAafiuguuaranidasnssuvessruugudeya msiassteyaifiuuifa mssenuuugudeyauaznisvil
WAnka nedounin wanan msdaszifeusilusazmheiudoyadnisnim wuzthnsnsenmsUasunas $iln
UjjURueniian
Prerequisite: Have taken CS 213 or CS 216

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.253  N1sulUUNIUEMTUSINR 3 (3-0-6)

CS 253 Computer Programming for Business

AB10IAUNDY: LAEANYY AN.102 158 AN.103

nsufdymmegsnasuuilewiusigisn1snmauiiumes mIsenwuukasiaudanesiumewmatinuay
\wIoslanemauiameTNvInzauiulyvIn1egsia NMsvagey wagnsIavdelinna1n nsiaduteUsTaEldY
nsAndUafu NMsTUlUSUNTIGLMRNITal

Prerequisite: Have taken CS 102 or CS 103

Computer programming to solve business problems, algorithm design and implementation via
programlming paradigm and tools suitable for business problems domain, testing and debugging, basic graphical

user interface development, event-driven programming.

AN.254 nseulusUnIUAEA e lnnau 3 (3-0-6)
CS 254 Computer Programming using Python
JurdeAunow: wednw  An.111

mauftymeBmamnseosiiameifenlwou nslusunsuddasads siavesdayafiugiu lassasng
nsmuAu flefdu fledudowin lassadredoyaiiugiu Bad yifia Wi Anduund wsud maveaey ssamdeRiamann ns
Tsunsudeingmuniwilnmeu aana ween lausianwlmeudmsunisussinanaidesiaey o15isduasuavsng laus
Amwilwmeudmiunanstoya fugrumslfnulavidnwilimeudmiunisinsesidona
Prerequisite: Have taken CS 111

Computer programming and problem solving using python, structural design and Programming, basic
data types, control Structures, functions. Recursions, python built-in data structures: lists, tuples, sets,
dictionaries, and range, testing and debugging, object-oriented programming using python, class, methods,

numerical processing library, arrays and matrix, library for data visualization, introduction to library for data

analytics.

63



AN.262 M1snngdauYaniLasiiafu 3 (3-0-6)
CS 262 Introduction to Software Testing
AB109AUND: LPEANWT AN.111

wwIRANIAdRULAYNISUsERUAMAMRRALYS Inallansaisloyanisnadeunuuwuaauanduazlivend

nsnageugenALIsluseAuglln luga SeUUEDY UASTIITEUU NITUIUNTNARDULAENTINHNUN TNAAOULBNAKIS
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.264 AAINTSUYANALISIUDIAY 3 (3-0-6)

CS 264 Introduction to Software Engineering

AB1VIAUNDU: LAYANYY AN.111 %58 AN.112

AN WLYRNALIT AN MTRoNALISuAzlATINTTaNAwIS nannsveimnssutensdws suideuislums
Wanngendus nszuunsiaLngeniwfidfy nmsnunuasdanislasns nmsussdiunaazaldang Sinsen
wazMssrydonuun allansinsgiiareaniuugeniws wuzthanidnanssugendwrs wadanisiauwilusunsy
MIATITAOURAYNNSVIUABUZONFIIS TTamnIsveweniud anmwindeunisndngeniuisuasiadefiotiednns

1a5an15 nstlfnw TenudRveniaan
Prerequisite: Have taken CS 111 or CS 112

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.265  Uyuseiugidodu 3 (3-0-6)
CS 265 Atrtificial Intelligence Fundamentals
v 1UIAUnDY: LABANY AN.213 13D AN.216
aymmelaayuseing nsunuanud nshumuuvliifideya nsdunuuuideya Jgyminisig nudeuly

AIsNenansuansAvsNadnlud® nguing MsseuivenaIesinsiloswiu
Prerequisite: Have taken CS 213 or CS 216

Problems in artificial intelligent systems, knowledge representation, uniform search, inform search,

constraint-based problems, logics and automatic reasoning, same theory, introduction to machine learning
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AN.266 NITUUNITTANALISUAZNITUTEAUAMAN 3 (3-0-6)

CS 266 Software Process and Quality Assurance
AyUAUNDU: LABANE AN.264

psAUIENBLYRINTEUINMTTENAIIATEUARY Aanssu F8Ms wagBSURTRTLY  ilofamnuaztisssnwm
goiuag saiviurbugitivadesiunsianneenduad uushmdnmadestureansUssfunmamaes
nIgUILNMIRALIBENRAINS wariwenliuad uurthnsldutuanudidesiulunistonudmiuiin uaznista
Prerequisite: Have taken CS 264

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.267 NISATAUALAZNITIANITAIUABINITNIVBNAKIS 3 (3-0-6)
CS 267 Software Requirement Specification and Management
AY1VIAUNDU: LALAN®Y AN.264

nsrvaumMslunismanudesnstunategduuulann nsdudu Msleses nsmdennas nsseydenivun
ASIUADU  HATNANASLUDIAUVBINITUSIITIANITANUADING Anwseslevds wusiwadakavnsaslanazinluly

Wetyw @saenans waguseiuniu
wanelavesgnan
Prerequisite: Have taken CS 264

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.

AN.285  MIUTTUIRENTAUMNAVDINY LY 3 (3-0-6)

CS 285 Human Information Processing

muﬁf?a’aLLazmqwﬁLﬁaqﬁwﬁmf“f‘umsﬂizmawamiaummamuwﬁ Aaldla N1339MUY ANNTT NMTLNUBA
ANUUAEA1WT nsruIunsei ey nssuunsmene wagnszuunsiseus anuduiusseninnssuiun1siiives
uywdufuUUTseaNiames uarmsUssnatiddyveatonifaiunssuioaiessuuasaumna

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.
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AN.299 ABNNIMBSNSIANE 1 3 (3-0-6)

CS 299 Computer Graphics 1

AY109AUNDY: AFAN®Y) AN.111

gaWiufuareniauf dmdureuiumednafinduuulineu Bnmsiluildlunsesnuuuuasuanssanin nns
sdumsiugniluving 2 Siuar 3 87 mauvadluszuuisnadn msulasgaviesumisiueaiiu nmsdinnin nquia i
Hnufdfuenian
Prerequisite: Have taken CS 111

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  dunuINslusUNIUAIAURUR 1(1-0-3)

CS 300 Seminar in Practical Programming

Furdsaunau: @aule An.111

dunwn nsesnuuukaznisiUsunsurauiiunesiddlasiaiiwanidaingiionisunlalymiiunlaesedmsu

Yamfawniaineinisreniawes nstenanvadu 2 seav fe seau S A4lA) way seau U (S9l4lile)
Prerequisite: Have earned credits of CS 111

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).

AN.301 TBLEUBLATNISUEAUDATIIUNIINGINITABURNIADS 3 (3-0-6)
CS 301 Computer Science Project Proposal and Presentation

mMsAnBadning msdudu N3y wasn1svhaudufinlunsdidulassnunadiveinmseeniiames JUkuy
MMTEUIIBIUY NMF9BATNIBINT Fwdamalian1siLaus
Critical thinking, information searching techniques, analysis and planning for computer science projects,

teamwork, academic writing styles, citation and bibliography and presentation techniques.

AN.302  NISASBNANUNSINEUSUANNIANEN 3 (1-4-5)
CS 302 Co-operative Education Preparations

Anrlurinueiisndudeddlunisiau msdeulvatasnu madeulszsdd nmsdunivel MsAaddnng ns
dududoyaioyszneumaien mevihauduiislumsiannsendunng msdiaue sawfunadanisiasadeasnely
29ANT

Preparing students skills for work, application and resume writing, interview, critical thinking, searching

techniques, participating in software development teams, presentation and organization communication.
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AN.303  lASeauULAY 1 2 (0-6-0)
CS 303 Special Projects 1

v
o

Audedudew: dwsuindnundundudil 3 Tuld uay seuldssu s lusein an300
uaz LAY AN.301
lassunsfineagivuavselasuayliiainaivin Anwtemadnnig lnedingUszasmiiindnwiAundi
V93PN LTHUTIENY LAZLAUDRDANTNITUNIS
Prerequisite: Third-year standing and up in Computer Science

and Passed with S in CS 300 and Studied CS 301
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.304 @unafnen 1 2 (0-6-0)

CS 304 Cooperative Education 1

=

AB109IAUNDY: LALANET AN.302

nsUfiRauilasunsunuigainaaiulszneunisiilasunauiureuainaiviian lasdndnen
soshauimdnnsiliieulidszgndlduaziininuelunneuandeunisinuass angldnsmduguavesaniu
Usenaunstiu lnedesiansuilasuuesunungedisdaiau wiouwuifad ldluniseenwuy WauiuazUssend

dlowadadulassnuudisiasdndmanuly JUkuuvesmsnumuiiau i
Prerequisite: Have taken CS 302

Supervised practical training on the given assignments from authorized body from the faculty. Student
must show the capability in implementation of knowledge and skill in the actual working environmemt. Written

report of design, development, and implementation must be submitted the end of practical period.

AN.305  ATTYIUTTUNIIVITNLALLTISIAY 3 (3-0-6)
CS 305 Social and Professional Ethics

UTUNVIIAIANTDITE UUABUNLADS 15N1T1azLATRlolUNITIATIZ AUTURATOULEY 9558 TUTTUNIITITN
ngrunensnddunialygn nisseusuanudsdlazn1synlisessuy Aeuiawes nsazlianinddunielaygyn n1sasidia

a

avddiuunna 91veyInTIulusEUUARINIWMES

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, intellectual

property infringement, computer crime in computing.
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AN.311  nsiauazUszliunanisiteus 3 (3-0-6)

CS 311 Learning Measurement and Evaluation
AyrdeAunau: wefnwn An.201

AuddvariaNalarn1sUsEliunanisisous vanmsuazmedaiauavyssliunanaiou maiauuagld
Lﬂ%‘laaﬁam%’mLLazUizLﬁumamiﬁwi nsthwansussulussendldlunisuiuyse miaammumiﬁ'auimu%
wielulad adfuazlusunsumeniinmesfililunsinuazUseiiunanisiFeous
Prerequisite: Have taken CS 201

Significance of measurement and evaluation in learning, principles and techniques of learning
measurement and evaluation, development and use of measurement and evaluation tools, application of
learning measurement and evaluation result in learning through multimedia, basic statistics and software for

measurement and evaluation of learning

an.312  udnnnseudiiemaluladnnsseus 3 (3-0-6)
CS 312 Learning Principles for Interactive multimedia

vdnuagnauiimsiieus nszvaumsiieus sinnsdeud JgmlunisBeunisaeu YadefidemasenisiSeus s
9dla wazmsUszynditensesnuuusiadfifieldaufduiugs uaznisdaaiunsious

Principles and theory of learning, learning process, type of learning, teaching and learning problems,

factors influencing learning, motivation, and application to interactive multimedia design and enhance learning.

AN.314 Waefoalaun 3 (3-0-6)
CS 314 Autotmata Theory
AYUIAUNDU: LABANYY AN.241

Qagm%am%ﬁﬂimmﬁmmzmm wqwﬁaaimmm ﬁW‘\]‘flLLUUL'ﬁQﬁ’]g ﬂ’WH’]LL‘UULiQﬁ’]g E]E]IG]MW]’]LL‘U‘Uﬂﬂaﬁ
nMwliifiausun 13esdnsiie Taymnsngn auasanarUsyansanlunsuddamvesaiosneufinnes
Prerequisite: Have taken CS 241

Fundamentals of abstract machine and language, automata theory, regular expression, regular language,
pushdown automata, context-free language, Turing machine, the halting problem, undecidability and

intractability

AN.319  WdoldandsmIeINgINITAONNILADS 3 (3-0-6)
CS 319 Selected Topics in Computer Science
FvtsAunau: Laefne) An.111
vdeidenassanauinnindunuideuasmaluladvesineinsaoufiomes Mudsuulawugnasionas
walulag
Prerequisite: Have taken CS 111

Topics selected from areas in Computer Science, keep up with the new technology and knowledge.
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AN.320 intardanassanuantUnenssunaunILms 3 (3-0-6)

CS 320 Selected Topics in Computer Architecture

AUsAUNDU: IABANYY  AN.221
hteidonassananuimivhunuisouasiveluladvesaninenssunesiiomes Mudsuulawugase

wazinalulad

Prerequisite: Have taken CS 221

Seminar on current research and development in computer architecture.

AN.322 ABUNIADSILAIDUNY 3 (3-0-6)
CS 322 Net-Centric Computing
FY1VIAUNDU: LAYAN®YY AN.222

aafUszneundnuasInIgIuAs et edmSunTsloudedeyarussuuiioteBumesiiln uuudiaeanuuddiu

v
v a = £

Julatedle uwuudiaomuvanuTuAgn/loll wihivdnvesunazaidutu Islaaeandnlulsazaisuduuazn1svingu
1 [y a <@ <@
IUNUY mnmau‘iﬂaummanmm
Prerequisite: Have taken CS 222

Basic network components and major network standards for computer communications via the Internet.
The OSI layered model. The TCP/IP layered model. Basic functions of each layer. Major network protocols in

each layers and their interoperability, socket programming.

AN.324  AMUUABANYVDITZUUABNNILADS 3 (3-0-6)

CS 324 Computer Security

FYTIAUNDY: LPEANY AN.322

[ s v

AMNUABANYUDIATAUNA STUUADNNIADS §1UTOUA LATBTNULALAITHDENT NISNTHALUUANNIATLAE

3 Y
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PAUNINT AnedlaTefava lususesRava LUswnsuNilgnUseasnsny uleungnaskuuinassmnulasnie N15SUeIAINY
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Uapasiy NM5IATILIANUELS N1SIANISAINUUABANEYBITEUUANSAUNA
Prerequisite: Have taken CS 322

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.

AN.325  1ATRUIEABNNIARSNIAUYUR 3 (3-0-6)
CS 325 Practical Computer Networking

Fyrusaunau: @auls an.322 lasninsesiu C vise aauls Aan.334 lusininszeu C

'
a

mmiﬁﬁgugﬂLﬂsnﬁ”umi?iamir;hul,ﬂ'%asdwmamﬂum% ﬁﬂwzmwial,%auLLazﬂﬁ@?ﬂmqﬂﬂiajma’[,uizwm%am'w
nsmsngunsalintetneudnldun swimes alnd uazsruutanems lefilnslnaeaneiiu 6 mstautsaviieguuulod
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Prerequisite: Passed with Grade of C or higher in CS 322
or Passed with Grade of C or higher in CS 334

Advanced knowledge and hands-on experience in computer communications and networking, basic
router, switch, and end-host configurations, internet protocol version 6 (Ipvé). IP addressing, network address
translation (NAT), dynamic host configuration protocol (DHCP), switched networks, virtual LAN (VLAN), inter VLAN

routing, routing protocols, basic network security, access control List (ACL).

AN.326 N15DBNRUUITUURNAD 3 (3-0-6)
CS 326 Embedded Systems Design
FvUsAuna: Lefne) AN.221
mseenuuulesdusznauansauisuazrandusinusuiuluszuuilad Wunseenwuussuuiiidunisiden
BUUTLNIZLNZAS NTRAITAANYUENTIFUR1G sudsnAdefiiedes
Prerequisite: Have taken CS 221
Design and implementation of integrated hardware and software for embedded systems to meet

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

AN.327 NITATUIUIIVUIY 3 (3-0-6)
CS 327 Parallel Computing
vUsAunau: aufAinel AN.222
nqusrasAuazmsldnunmsdnandeu - anndnenssuveseeufinmesidwuunguiuasiindinus ety
msulasnumuasuudrudusuuruny nsdeulvsunsidauudmiuesesiailnswaresuuusulimiseninud
LATRUUMIEANSINTZ1Y N5 alUTunsHLULILdmMSUheUsTanana nsind uwazUssiduiieatulszaniam
Ieunnsiiasest sasanuiatu Ussansnm auanansalumsuiuaung waghangauan
Prerequisite: Have taken CS 222

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.328 MIDBNUUUTUABLASUUVILIY 3 (3-0-6)
CS 328 Parallel Algorithm Designs
FurdeAunau: WeANY AN.217 WAzAN.222
winnsuenay wiedamsinenulufmheussnanaiieaiiaunavesmszay n1saalddelunisdeans
sprhsnuliishiian luaslunmseenuuutuneuituuuau Wud luesuistoyauuuru Timasungueu Tunansm

1w lunarintgnies tniiladd wavlunanaunany fegatuneudsuuuau
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Prerequisite: Have taken CS 217 and CS 222
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.

an.329 msadrslunauaznissnasssanunsaiilosdu 3 (3-0-6)
CS 329 Introduction to Modeling and Simulation
A1UeAUneY lApfinel  @.216 Laz AN.213

nuiiAn fugrureanisadisluina ndnnissaesaniunisel wazseieuitnmsinseilasduiinissiass
amumiail,l,wmesm“lmial,ﬁaa insedfloifion1sdassanunisaluarsiiiunsanviiteudledgmiidefiinuluszuy
Aevfiumesidaududou nsnreaeulumauarlsediudsadflunmsinseinadndannisdassanunisal
Prerequisite: Have taken ST 216 and CS 213

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.330 WndolaanassiiunauRNBSLIASEUY 3 (3-0-6)
CS 330 Selected Topics in Net-Centric Computing
FvUsAUnaY: LABfAine) AN.322 W30 AN.334
vhdeidonassananuinmihimunuifouazinaluladuesssuuieiorns Mdsuulasmugaasionasimalulad
Prerequisite: Have taken CS 322 or CS 334

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

Aan.331 waluladinsedneliane 3 (3-0-6)
CS 331 Wireless Network Technology
AUIAUNDU: LABANYY AN.322 13D AN.334

asmvesnsiaandeuiiuaziaternglians Hugumsddioyauuuliae malianseauaunsdifmioniy
vanevna stuulnsiwitedeudl waluladvesssuunauliany (unsgiu IEEE 802.11) luweledl weluladugyy walulad
0T waluladiduwesiians luund anuvasnssuuasediuliane
Prerequisite: Have taken CS 322 or CS 334

Overview of mobile communications and wireless networks, wireless transmission basis, multiple access
control techniques, mobile telephone systems, wireless LAN. Mobile IP, Bluetooth, zigbee. WiMAX, wireless

network security.

An.332  walulagngaaiassiu 3 (3-0-6)
CS 332 Introduction to Cloud Computing Technology
FUAURDY: LABANYY AN.222 YID AN.334

AudnvrYINIsUTEINaRALUUNGUWe JULuUNMSTiUSNsvesnsUssananaluungaue 1oy lalolaled fikale

108 WazleaLaLaLed Tinvensiaukennanduiieliusnisiumalulagnguma n1ssnwanulaenieuunguiue

71



Prerequisite: Have taken CS 222 or CS 334
Cloud computing concepts and characteristics, cloud computing service models e.g. Infrastructure as a
Service (laaS), Platform as a Service (PaaS), and software as a service (SaaS), cloud application development,

cloud security.

AN.333  USnsdumesiiaiivfurunald 3 (3-0-6)
CS 333 Scalable Internet Services
Jurdaduniou: aeuld an.222 laisnda C vide deuld an.334 lisndn C

ﬁﬁamas:wﬂﬁﬁams%uqa N15UTEUIARALUUNTEIAUS N1TYINULUUNTDUNT B nsdeanssening
nszvuM s Weldlunseenuuuandnenssuuazairsssuuiiieliuinisuszinan avudumefulaiifanudangu
wazannsaUsualy welindswasimeluladieg AldlunsuSuruelduuuiuduasiuiuey msuluaznszanea
lunguirietnevesiaieauinieszuy msduuuazulsteyaiiuludiug anuasadossuu wagmsiihdunaussavsnm
NM5NUVBITZUY NIURANE
Prerequisite: Passed with Grade of C or higher in CS 222

or Passed with Grade of C or higher in CS 334

Advanced topics in operating systems, distributed computing, concurrent processing, inter-process
communications for architecting and implementing flexible and scalable Internet services: techniques and
technologies of vertical and horizontal scaling, load balancing, data replication and sharding, system security,

performance monitoring and case study.

AN.334  ABNNIMDSIATYIBUAZSTUUUURNS 3 (3-0-6)
CS334 Computer Networks and Operating Systems
FUsAunau: wefinel AN.213
AwswandnenssuuazlnslnreadAnressruumiotedumesidn \euuieafuesdussnoundnaes

seuuUfUansswadie taun msdanismiheanudl nsdndiuay nssudiuardseen dfeganandnenssuves
nauszuUUtRnsfindnendefiuszuudiRnsydng
Prerequisite: Have taken CS 213

Overview of the key protocols and the architecture of the Internet. Introduction to modern operating

system design, including memory management, scheduling, and Input/Qutput. The architecture of Unix-like

operating systems is used as an example of more general principles in OS design.

An.335 aandnenssumauinanes 3 (3-0-6)
CS 335 Computer Architecture
AUIAUNDU: AN.222
WdaiiurfuaussaurvesszuUABLRNASS ﬁﬁaﬁﬂguqﬂL?imﬁumnamwwﬂwﬂizmaNa Toun lnnlade Ans

patuLuvaiiauazkuunaing MmIvsstanagetainatuazinees idetuganeituddutuvemiieainudily

SEUUABLNLABS taLA NSLANUSEANSAINUDILAY kay MgANUTLEleu aRlnswawasarwArlagisus
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Prerequisite: Have taken CS 222
Topics in Computer System Performance. Advanced concepts in designing computer processors:
Pipelining, Static and Dynamic scheduling, Superscalar and Vector executions. Advanced concepts in Computer

Memory Hierarchy: Cache optimization and Virtual memory. Multi-processors and Cache coherence.

AN.337 sTuuAGAMDiReNRiamafuasnsUszInaRakuunsTanelleiy 3 (3-0-6)
CS 337 Introduction to Cluster Computing and Distributed Computing
A 1UIAUNDY: LABANY) AN.222 38 AN.334

nsadsszuuadane vty maveassadusruuadameserisinen nmsindarenduaslddmsunimsdnnis
sruuARaWes N1suelivesseuu NMIMMuAnTINITILYedlnswaweslusruuNSUTMISTANISELY n1sgua
STUUARALNDS NTSnwIAUUaanY
Prerequisite: Have taken CS 222 or CS 334

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.339 TindalaenaIiIUsEUUUUANTS 3 (3-0-6)
CS 339 Selected Topics in Operating Systems
Ayrdfunau: efiny) AN.222 iSe AN.233
hteidonassanenuimviivhuimidoussmaliladvesszuudfiang Adsundamugeaiouasmalulad
Prerequisite: Have taken CS 222 or CS 233

Seminar on current research and development in operating systems.

AN.340 W2TDLABNATIATUTZUUAITAUWNA 3 (3-0-6)

CS 340 Selected Topics in Information Systems

FUsAunaU: LABANE  AN.251 3D AN.356
vhdadonassananuimihimunuifeuazeluladuesssuuasauma Adsuulawugaaiouazivalulad

Prerequisite: Have taken CS 251 or CS 356

Seminar on current research and development in information systems.

(3

Aw.345 n1sBpuiveuaiasdnsuazninmiiesteyaideuszynd 3 (3-0-6)
CS 345 Practical Machine Learning and Data Mining
JyrdsAunou: uAnY AN.245
winnsugueINIseeNULUUSaNes Ty nazMneiteyadmiunsSeuivonsosing laslfinadadeadia

wagANLandu NMsmANzaNTigadnnsin dmsunsseusiduesesding nannsuazmaialunsiimiiesdeya
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Prerequisite: Have taken CS 245

Fundamentals of algorithm design and data analysis associated with machine learning. Topics include
techniques of statistical, probability theory, and combinatorial optimization. Concepts and techniques related to
data mining; strengths and limitations of various data mining techniques, including classification, association

analysis, and cluster analysis.

AN.346  wannaladunazn1siiaTsideyavuinlvg 3 (3-0-6)
CS 346 Big Data Applications and Analytics
AyUIAUNBU: LABANY AN.A51 Y38 AN.251 hag LABANY AN.345
Anvunaluladivuasisluszuudanmsgudeyaatiln msdanisuaznisvinufugedeyafiiiuiinamnnlussuy
Usznatoyauss@vinnauar seuunsiinseiveyavuin ey
mavilasanuiiieadesiudeyavunsluaiidegass iwu teyalawanmedumesiin deyaguam wazdeyaaniaietne
dpuoaulad
Prerequisite: Have taken CS 451 or CS 251 and Have taken CS 345
Explore new technologies in modern database management systems. Discuss topics related to managing
and using large-scale data sets in both high-performance transaction processing systems and large-scale
analytical systems. All class projects will be in the context of real-world application domains, such as Internet

advertising, health care, and social network analysis.

AN.347 ARelBYALATIRATULNINTIND 3 (3-0-6)
CS 347 Data Warehousing and Business Intelligence
vUIAunau: LABfnY) AN.245

wannsvesrdseya andnenssusruuadadeya n1seanuuugIuteyaIdINIEnIN
FLUULTIEA M1sain Mauvas wagmislandeya nsUssendldadetoya N5IATIEMBEINY MIUTELIaNadTnTIen
wuvoeulatl (OLAP) msviuwilastoyailodu uazmavialunimdona (Visualization) fuuuuazmelulaBnisdnui
foya 1n3esile uazmadalusunsuduiagy easdaniozmagsia
Prerequisite: Have taken CS 245

Data warehousing, data warehouse architecture, physical database design,
dimension modeling; extraction, transformation, and loading, its applications to business intelligence, business
analytics, OLAP, introduction to data mining, data visualization, data warehouse storage models and technology,

business analytics techniques and tools for business intelligence

AN.348  wuudaesdmIUIMEINstaya 3 (3-0-6)
CS 348 Modeling for Data Science
AyrdsAunau: nednw An.245

Mé“ﬂmﬁﬁugmﬁm%miaquwulf'?maﬁaLLazmwmaa‘U oun FBanzdezlugegn mamegevauyfigiu n1s
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Prerequisite: Have taken CS 245

Fundamentals of statistical inference and testing, and introduction to statistical modeling. Inference and
testing, covering topics such as maximum likelihood estimates, hypothesis testing, likelihood ratio test, Bayesian
inference. Introduction to statistical modeling via introductory lectures on linear regression models, generalized
linear regression models, nonparametric regression, and statistical computing. Application of statistical models as

a means of representing and manipulating data, modeling uncertainty, and discovering new insights from data.

AN.350 WdpLaanassaIun ¥ lUsUNTY 3 (3-0-6)
CS 350 Selected Topics in Programming Languages
FvUsAunau: lapfine  AN.241
vdeidenassain anuiamiiumadeuazmaluladvesniwilusunsuiiaula MUdsuulamsgnas
waginalulad
Prerequisite: Have taken CS 241

Seminar on current research and development in programming languages.

AN.351 szuupauiawmailugshauazniswidivddiannsedind 3 (3-0-6)
CS 351 Business Computing and Electronic Commerce
AyrdsAunau: hefnwn An.251
wwAaNslEusTULAITAUmMALLNITUTNITINNITESNY TWIunsuneuiamesussgndluugsfa n1sadiy
Aanssunsgsiariueietisreuiiunes lassaduiugiuremidvddidnnsednd smsgruniseniiunis uagnis

waniasudayanisdidnnseiind

Prerequisite: Have taken CS 251
Concepts of information systems in business management, business application software, business
processes over computer networks, electronic commerce infrastructures, computing and data exchange

standards.

AN.352  N1331aRIABNNIMBSIATINATIANITWEINTAlEMTUSIND 3 (3-0-6)
CS 352 Computer Simulation and Forecasting Techniques in Business
FurUsAunau: efne) An.251

LLmﬁmﬁugmﬁummsa%ﬁaﬁuwuﬁ’maq N50DNLUY N1TVAADY NITNAFDUAILUUTIEBY NSUTELUNAanS
Fodrinveamadanisdrassuuy mslinsdassuvuiiionisdndulanegsia nénmsuazimaianismeinsalidasiinuuas
AN wavnsUsvendldlugsia
Prerequisite: Have taken CS 251

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.353  AISAUAUEITAULNA 3 (3-0-6)
CS 353 Information Retrieval
AyUAUNDU: LAY AN.251

VU UAZNTEUIUNTATNATIVHLAZNSAUANAN TAUWAMETTUUABLTIWIDT AILUULUUYA FIMUULUULINADT
msUszananawazinTgidenu MyUseiliussuuAuAuasauma TUsLnsuAUMUULAU
Prerequisite: Have taken CS 251

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

search engines.

AN.354 ssuugudoya 2 3 (3-0-6)
CS 354 Database Systems 2

AB109IAUNDY: LAYAN®EY AN.251
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MANNITUaZIMALANITEDNLUUTEUUNITINNITTIUToYaTUEY evATouAgy T80 Usednsainuaznis
Uszananatemniu msUszananasensilasuutas n1sAIvANAIEnTeuiy MIfdeya  warAuUaenievesloya
FUUTIUTBYALUUNTEANY LWUIAA N1FBDNULUY uazMsianssIensUasuLlas WuzsEUURIUTRYaLTIng
Prerequisite: Have taken CS 251

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.355 Msadelusunsuklanten 3 (3-0-6)
CS 355 Compiler Construction
v UsAunaY: LABANY) AN.314

MsRAUIUILNSILUAN® MTAATIERANTABA NTIATILRLNTAILAEANUNNNBYBINWILUTLASH NTE51S
msedydnual M mafuanilaindefianatn saeraumsinnismieeuduasnsatiuayuuazihay
Prerequisite: Have taken CS 314

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.

AN.356 STUUENIAUWARNENISUSIS 3 (3-0-6)
CS 356 Management Information Systems
FPUIAUADU: LABAN®EY AN.251

wRnlesuAfussuvansauma asing waznsusms Tassadstugrumeiumeluladasaumedmsu
934N svuUaAUATiaAlueIdns 817l STUUATAUNARENITUIING STUUANTAUWATIONSATLIIY WUINNTST
WauszuuasaunanasnsUsmsnsdnuss Uy Ussifiuneinuasusssunasnansenunisnudsauiiiesdestiunisly
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Prerequisite: Have taken CS 251
Fundamental of information systems, organizations and management; Information technology
infrastructure; Key System Applications: management and enterprise information systems; Building information

systems; Managing information systems; Ethics and social impact of information systems.

AW.357 szUUAsEUWABNTSUSINSgIRaLUsnaUNS 3 (3-0-6)
CS 357 Information Systems for Entrepreneur Management
YAUNBY: LABANET WU.291 WAy AN.351

lassadwesansaume ndnnswaznssuiumstunisduduseneunisandugsfianeinuansauma aus
Westulun1sudmsnisidu mseann nmsUszdiulenia nsAuAsoInInddunislyyl n1sian1sduduazuinisniu
walulagansaume N13a199891U MIYNTeANamMNEINa ANUANETETIALAYNITATILALTINT A3581UTTMMAzdNTn
maduiszneunis uaznsdifine
Prerequisite: Have taken BA 291 and CS 351

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.360 WTaLaaNaTIIIUAIAINTTULINAWIS 3 (3-0-6)
CS 360 Selected Topics in Software Engineering

AyrUeAunau: LAefny) AN.264
daidenassananufnuidunuidowasmeluladveimnssurendnag Adsunlawugaaiouas
wAlulag

Prerequisite: Have taken CS 264

Seminar on current research and development in software engineering.

AN.361 n1salUsunsuUsEandamsugUunsalnaw 3 (3-0-6)
CS 361 Mobile Application Development
AYUIAUNDU: LABANYY AN.251

amumsiaulusLnsuUszenddmsugunsainnm Viunenndinduuugunsainnn unanwesuvesgunsal
wvn dedfauazaudesnislunmseenuuudiuseussauglidmivgunsaliiiinneinsdidn uwadalassiu Jymins
2NLUY LLaw??umauﬂﬁﬂ’wuﬂumw,ﬁﬁ’a
Prerequisite: Have taken CS 251

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.
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An.364 n1sldaududeystaulusunsuyszend 3 (3-0-6)
CS 364 Application Programming Interface
AyrdsAunaw: wefiny  AN.264
AnuUalumslusunsulagenfodiudeuszarulusunsudszend n1stusunsudiusioUszaulld iudsaniuuay
wiludoya lausiidmsuinnmsteya uaznslusunsuiBavnnisal
Prerequisite: Have taken CS 264
Workshop in using Application Programming Interface, user interface programming including streams and

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

AN.366 A1UNNIIUYONAKISIANAN 3 (3-0-6)
CS 366 Enterprise Software Architecture
AyrUAUNDU: LABANYY AN.266

wnAaiefvandnenssurenduaiiamia antdnenssurenduasiamiaan
gumﬁm‘lmda%ﬂLLazwqaﬂ‘iium‘a‘ﬁ’mumaﬁsuu ‘i’mﬁgﬁgmLL%&LLasﬁgméausszLwiazé’m
msAnwsiLuvandnenssuseondLIIawia LLazmiU‘saqﬂﬁl%ummuam‘i’jmmﬁm
uaznsdiAnwinslmatialunisoanwuuaadpenssugensuisiavig
Prerequisite: Have taken CS 266

Concepts of enterprise software architecture; enterprise software architectural
styles from both the structural and behavioral viewpoints together with strengths and
weaknesses of each; study architectural design patterns and how to apply these patterns, case studies of

techniques towards how to design enterprise software architecture.

AN.367  WUIAANITWAILILIVUINS 3 (3-0-6)
CS 367 Web Service Development Concepts
yrUeAUNDU: WEANY  AN.251 WAy AN.234
W0 MBAnY1 AN.251 WAz AN.322
waRnuaznguiiieafuiuuinig amdnenssnivuinns mespuiiieadesnaduuing Welaneanisinw
auasndsveaiuuinig waluladdlilunmsianduuins  msysannsmguiiuniseenuuuimuniviinsiield
UAFIUN9gIAI
Prerequisite: Have taken CS 251 and CS 234
Or Have taken CS 251 and CS 322
Basic concepts of web services, web service architecture and related standards, security issues and
protocols for web services, industrial technologies relating to web service developments, applying theoretical

concepts in designing and developing web services for businesses.
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an.368  nsiludusznaumsdmsunanineindvia 3 (3-0-6)
CS 368 Entrepreneurship for Digital Product
v 1UsAunaY: LABfnY) AN.267

ﬁm«nﬂismumsmadﬂﬂisnavmﬂmLﬁuﬁmiﬁ’mumasu%miwﬁmﬁm%ﬁ%ﬁa MTATIUUIAN ANUANATINATTA
sULuvYeIMsYhgsiaEusy AnUftRRanssuvesiszneums msadideimivesdud msiesevinsdlssia
NMTIATwRloNaveINansine N135eUMunslunaInveINGnine N1508NLUULAEINLINER I
Prerequisite: Have taken CS 267

Study of the entrepreneurial process focusing on the digital product development and management;
ideation, innovation, startup models. Practice entrepreneurial activities: product vision creation, business case

analysis, opportunities analysis, market position identification, digital product design and development.

AN.369  NISWAILILIULBNWALATY 3 (2-2-4)
CS 369 Web Application Development
YIAUNDY: LABANEY AN.234 %50 AN.322

ﬁugmizuuLLaﬂWiIWﬂaamﬂﬁﬁmsm@umaiﬁm MmULazTAnG T uReNNEAT Iﬂaﬁa%’amwﬂqm
weilansiandusenndnduinuiulraweud wendnes nstamswadu msvhausutussuuuimseeuladeu
mMs¥nwAasiua wuniisunisesnuuuiy wagnisthesiuseneuveaiunenndindunduulddn
Prerequisite: Have taken CS 234 or CS 322

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.370 siadaidanassiuszuulygyuszivg 3 (3-0-6)
CS 370 Selected Topics in Artificial Intelligent Systems

AYIUIAUNDUY: LABFAN®W AN.265

'
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WaldenassananuiviisunuITenasinalulagniswutyyiuseavg Ndsundasmiugeadonas
wAlulag
Prerequisite: Have taken CS 265

Seminar on current research and development in artificial intelligent systems.

AN.373 FUNUIRIUAAINTTUTONALIS 3 (3-0-6)
CS 373 Seminar in Software Engineering
AY10IAUNDY: LALAN®Y AN.264
o o v a < ¢ A v P a wvaada
dunuazgauindenig o Mhauls wasiluusglevnbiieiansdiiuuuimanisusegnalduaguuimesu fUane
FAWAWINTFINTS FeINTTUENALITIUAAENEMNTTY
Prerequisite: Have taken CS 264

Seminar and field trip to study industrial use of best practices and standards of Software Engineering.
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AN.374 353Uty 3 (3-0-6)
CS 374 Formal Methods
AyUeAUNDY: LABANY AN.314
fugrumendamaniuazassnmaniinamsuils Weaialunalunisiaugenduasiifianugnios
Prerequisite: Have taken CS 314
Introduction to different mathematical models and languages, known as formal methods used to model

software and verify its correctness.

AN.375  N153ANTSIATINISYONAKIS 3 (3-0-6)
CS 375 Software Project Management
AYIVIAUNBU: LABANY AN.266 LAz AN.267

wuzesfaNLluNMsInnIsuazAIUANLATINTTENALIT WATiansWsudaiauslasens MIliaseinaniegsia
203157 TATINSTONFUIT NMIIATIERUTZUIUTIATUAZSTEZIAINTIINY M3TAnIsAIEes nsdnassnsneans
msfnmuaIuANlasns MsUsefiunadiiavedlasanisgensinag
Prerequisite: Have taken CS 266 and CS267

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.

(3

an.376 Uygyrusshugiunisussand 3 (3-0-6)
CS 376 Artificial Intelligence in Practice
yrUAUNDU: LABANY AN.265

nstivgalieana mslivasauuuueulilulviln nsuwaninuskuums nMsuaniamskuunsmitlunm
Taswneuuuiud Tassnsuwuuansaen wuusassnnnuazsfudduius wwudaodamunsaen waz nguinisdndula
Tnaiunmsiaunszuumenulusunsumeinutygiussavg wu Wsden dni waz Twseu
Prerequisite: Have taken CS 265

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.

AW.377  n1si3uivecetasing 3 (3-0-6)
CS 377 Machine Learning
FudeAunou: nefnyn AN.265
nufnnsiseus Msseuiideutuaristy nsseudiudednsie sulddndula nsSeuiuuuidaou naiseus
wuuliififaeu msSeuiwuuatuus Jymnsdhiunnifuld msdssdiupnugnesweinisisous uay dieg1ans

Uszgndldnisiseuireuniod wu maviwmilesdeya nisauauueus n1stmnauuudalud® uas Fransaunamans
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Prerequisite: Have taken CS 265

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.

AN378  nagnsn1sRuvdugs 3 (3-0-6)
CS 378 Advanced Search Strategies
AyrUeAUNDU: EANYY AN.265

U3nddum msfumidanisdn msdumiuuudiiaiin nsdumuuudy fuldifum dumeuisnsdrassnisen
FunouABadiian Yymilaneasenish Jymnisgidngitimneldd nsussfiussansnmusafney wasiiegieos
nsUszanaly
Prerequisite: Have taken CS 265

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.379  N15USTUIANTEITITUVIA 3 (3-0-6)
CS 379 Natural Language Processing
FvUsAunau: lABAnE AN.265
Thensal@sivuauazlignsalluudeaiian MMTIATIEIITINIA MTUAATIERNNEFURUS NMTIATIERRIINMIENT NS
Teswhduiusans warn1sUsegndldeingg laun msudaniwidmereuitunes n133duazmsdunseiides uag n15vi
willesdayatony
Prerequisite: Have taken CS 265
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)

%

AN.381 N15USTUIRNINAING 3 (3-0-6)
CS 381 Digital Image Processing
AY1UIAUNDY: WAANY) AN.213

aa o '

AMUFIUTIUALITUAMAITR Nsunuaeyad NMsuUasdayanin nsUsulnunmeenm fmnsedlulamy
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fufiuaslnunanud nsuwvsnmdunaiedimenadinrumng Tuunduesinlad nsunuauaznisussenednvay
Toyanm nMsUszendldtouanInaava
Prerequisite: Have taken CS 213

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.
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AN.382  TiAuAansnouRnailedy 3 (3-0-6)
CS 382 Introduction to Computer Vision
Av1UsAUnDY: LABANY) AN.381
nslenBsnmidvia msUsssnananeu Msmsemnglunim msmeadnuaeing nsisiing msliasiging
ideulm msUszgndlivirumansneudiames
Prerequisite: Have taken CS 381
Image acquisition, image preprocessing, object detection, feature extraction, object recognition, motion

analysis, applications for computer vision

AN.384 MsURFuNUSIERIIuYBduazARNNIADS 3 (3-0-6)
CS 384 Human - Computer Interaction
AyrdsAunau: nefnyl AN.264

[V

asgntinfennuddAgnsfneuduiusseninmeniiunesiasuyudiinasdon simuseuunsuiinoslieausu

Y

Iowazdinnuaunsaldnuld Anvusuniiddysrensujduiusseninmauiamesiazuysd NTsUILNTHRMTEUULUY
;:ﬁ"ﬁl,fluguéﬂm& msUsziliuuazansinanuaunsaldanuls ﬂ%%’ammuwﬁﬁlﬁ 8209 UNITUTZUIANAATAUNADD
uywd uay nneTuazvEnNsTidnaeaau defiewarniiintues 4 luniseenuuudiuseUszany
Prerequisite: Have taken CS 264

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 processing model

applicable to HCl, most common interface design mistakes, and user interface principle and guildines

A.385 Ineimsteyaiitiuywdidugudnans 3 (3-0-6)
CS 385 Human-Centered Data Science
AdeAunau: ngfne An.245

Innsteyaisyana ermsdeyaiuyed Inenstoyaluniyaiifetesiuuywd Sesssuuazaruniu
dusvesdieya nsoumuAnREIiungmeLazavanEMstiag FuLUULaEMSHERE mafusnedeya n1seenuuy
UX wagmanagoumsldanuld msdearsieyauasdvinavedineinsieyadedsny
Prerequisite: Have taken CS 245

Human aspects of data science, data ethics and data privacy, legal frameworks and intellectual property,

provenance and reproducibility, data curation and preservation, user experience design and usability testing, data

communication and societal impacts of data science.

AN.386 N159BNKUVLAZNAINUNISEUTaATIReTIUfFunus 3 (3-0-6)
CS 386 Instructional Design and Development of Interactive Multimedia
JyrdsAunow: efnyl  AN.312
nuiiiiieadesnisesnuuuunFeuiafiifede fauiug uarnuide sonuuu RauuasUssidunaundou

o
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Prerequisite: Have taken CS 312
Principles of and research in interactive multimedia, design, develop and evaluate a prototype of

interactive multimedia instructional system

AN.389 adaidanadssaumsujaunusssninysduazaaniimes 3 (3-0-6)

CS 389 Selected Topics in Human-Computer Interaction

AyrdsAunou: Lnefny) An.384
taidenassananunTihnideuasinalulagaunsuduiusseninwywdiasaeuianes

Prerequisite: Have taken CS 384

Seminar on current research and development in human-computer interaction

AN.390 virdaldenassinunisiassideyadaniiise 3 (3-0-6)
CS 390 Selected Topics in Multimedia Content Analysis

AB10IAUNDY: LAYANY) AN.381

o =

Wdalienassananuinthaidelasmalulaginunisiinsgideyaiafiinenudeuuamumealulad
Prerequisite: Have taken CS 381

Selected Topic on current research and development in multimedia content analysis

AN.396 N15T1ABINIUABUNIABSNIIANE 3 (3-0-6)
CS 396 Computer Graphics Modeling
FyrUsAUna: WweAnwl AN.111

aa

nsagunssnasadavesing 3 17 lnonsligunanemasy aumsmsiuving nsliidsu msadilass
wazaseiinalase msaemthuuuitsges msaiegunssiifienuaziBeavestoyasinefiu mseenuuuiuans n1s
fmunnudNYALYesTINELATNTeRNLUUFILanIINEaudmIunsai s miedeuln mssenuuusUnssdmiuld
Tuanwsiuandnenssy
Prerequisite: Have taken CS 111

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 AauRamasNsANG 2 3 (3-0-6)
CS 397 Computer Graphics 2
FyrUsAunau: laeAne AN.299

s adulA e msauuiu aumsildlumsswauauann Fverie Fe5wazmsiouiy et
Truoadiuld ssnidunsduanuey meligdmes maRnnundveua wasiidnauesnene msusnieg araeuy
Mfuazmsdanseiapaneuuiiuin msmaneanelneismsusuundusien mAemmane-ieid paTd
Prerequisite: Have taken CS 299

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.399 Widardanassiturauimasnsiing 3 (3-0-6)

CS 399 Selected Topics in Computer Graphics

AyrUsAunau: nefnunsefinuinioniu an.299
htoidonassananuimuiivhuidoussmaluladvesaeniumesnsfindfiuasundamugaaiouas

wialulad

Prerequisite: Have taken CS 299 or taking CS 299 in the same semester

Seminar on current research and development in computer graphics.

AN.403 TASS9TUNLAY 2 6 (0-18-0)
CS 403 Special Projects 2
FwrdeRurou: aauld an.303 lasinda C
Anunduailassuildausludnuayin an.303 Wanduniwandau Wousnenuuasiduesonnznssunis
Jamuriduguiay
Prerequisite: Passed with Grade of C or higher in CS 303
Study the Projects proposed in CS 303 in details, implement the proposed idea, write papers and

present results to the committee.

AN.404 @nnafnen 2 6 (litfoann 270 alus denAnsAnen)
CS 404 Cooperative Education 2
v1UsAunau: efne) AN.304

n1sUfTRnuilFfuneuninananiulszneunsildiuaiy ureuainaiviivn lnedndny
FesrnuimannsildiFeuluuszgndlduasiininuzlunizuindeunisvinnuais meldnsiduguaresaniy
Usznaunistu TnedesuansnuitldSuteununeedrsfaan ndeuneuwuanad Mluniseenuuy WauwasUssana
dewadedulassnuudidesdadimanuly gULL‘U‘Usuamamumuﬁmmﬁmﬁmum
Prerequisite: Have taken CS 304

Supervised practical training on the given assignments from authorized body from the faculty. Student

must show the capability in implementation of knowledge and skill in the actual working environmemt. Written

report of design, development, and implementation must be submitted the end of practical period

AN.434 AMUUADANEVBITZUUADNNIADILALLATIUY 3 (3-0-6)
CS 434 Computer and Network Security

FurdeAunau: @aule an.334
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Prerequisite: Have earned credits of CS 334
Security of information, computer systems, databases, networks and communications, symmetric and

asymmetric cryptography, digital signatures, digital certificates, malwares.
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AN.435 NITDBNKUULATNITIANIIATDUNY 3 (3-0-6)
CS 435 Network Design and Management
v 1UaAunau: LABANY AN.322 138 AN.334

Wadolisaduniseenuuuiaiodis n1sdanisiaiedis uasdied1ani1sUssynald
msdautaaviiledl Teutinueneituuiaion miruauanuAUAeLAIete n1sdnasmineinsiaietieiile
afaliiAnaunmeen1sliusng nsinaeaativayun1sdnnisin3atie nsiseisaussousvaeioiy
Prerequisite: Have taken CS 322 or CS 334

Topics in computer network design and management, case Studies. IP address subnetting, virtual local
area networks (VLANSs), congestion controls, resource allocations for providing quality of service (QoS), classic and

state-of-the-art network management protocols, network performance analysis.

AN.438 ‘Uﬁﬂ’aﬂ'1ii?l’;\‘iF’hiz‘UUﬂaﬁJﬁ’Jma%LLUUﬂiS%’lﬂ 3 (3-0-6)
CS 438 Internetworking and Distributed Systems Laboratory
Furdaduniou: aeuld (An.222 way An.322) ldsniisedu C
e aould an.334 lilsndnsedu C+
Fnweiiieatesiunmsiesesruuneuiamesuuunsyats nsmssnszuuUitntg maseenszuuliddmiuszun
LUUNSENE MshernerlstneudfuesietenudeiuavessuuAseTiesuneiin Idud HEi/ledt Miswes
A warnamsanlnslaoaunspudmsuimstanisedetns W adubud
Prerequisite: Passed with Grade of C or higher in CS 222 and CS 322
or Passed with Grade of C+ or higher in CS 334
Laboratory exercises in setting up distributed systems, operating systems, networked file Systems,
important components based on the Internet standard: TCP/IP, DNS, and gateway, network management

protocol: SNMP.

AN.450 daidanassanuineinstaya 3 (3-0-6)
CS 450 Selected Topics in Data Science
AyrUsAunau: LBANY AN.245
vhdeldenassananuimnihiumiddeuazvaliladuesingimsdeyaiuasuuvasgaatonazmalulad
Prerequisite: Have taken CS 245
The purpose of Selected Topics in Data Science being a topics course is to respond to new researches

and technologies in the rapidly evolving fields of Data Science.

AN.451 n1sdaiuuasAuAudaya 3 (3-0-6)
CS 451 Storing and Retrieving Data
Fyrdeduniau: wefnwvsednyimiouiu an.245
FPUUNIIAAU NsAuAuuasnIsUsTInanadeya é{’m%@mﬁmswﬁ%gmﬁugm anlmonssudmsunisdaiy
wazUszalanadeyavwining Ussnndeyanuuilassadiauaslifilaseasie nmsdawseuuaznisinnisyndoua newnns
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Prerequisite: Have taken or Studied with CS 245
Introduction to fundamentals of data storage, retrieval, and processing systems in the context of
common data analytics processing needs. Concepts in big-data architectures. Structured and unstructured data.

The preparation and management of datasets for analysis.

AN.A67 ANSUIMNSNTIARUNANANINNNITHAUNGBNALIS 3 (3-0-6)
CS 467 Software Configuration Management
A UIAUNDY: LABANYY AN.266

aaﬁmmiLLﬁWé’ﬂmiﬁﬁugmﬂuaﬂmﬁﬂLﬁuﬂﬁﬁﬂm WAYNITAIUANKANER LﬁammQﬂﬁaaamgiiﬁmamamﬁmﬁ
a¥ratulutaedinvessendnag Anvinsvuiunsuarmsianssndinsiaiedienldifiediulsyansnimueanisdaiv
ﬂ?qa%hm WATNTAIUANKANAR
Prerequisite: Have taken CS 266

Knowledge and fundamental of control and maintenance software development for products integrity
throughout project’s life cycles. Software configuration management process. Configuration baseline, and

auditions.

4, FY1UIAYUBNEIVI

f19.395 AMWIDINGELTIIVING 2 3 (3-0-6)
EL 395 Academic English 2
ysAunau: aauld aw.295
Wlefiumuaisaaginue MwdanguiuinmsvesiGoulasnseuunanuunaguazidonyseiiui

Aeoadestudesiianla annsnsanudilaariesgiidesiion annsndouasiuandoudeyaitiontulmilasnis
Wasuduaglassairanwiluanumuneify awisaussesnazidoudussensnm wuniuaznsmuanadoyaain
nsfinw wardedaunasdoyaldegnsgnies anmnsavhilassmsAnmiifinnududeusnniu uaransadsussnuuay
iauenansAnela
Prerequisite: Have earned credits of EL 295

To advance students’ English academic skills for more advanced level so that they will be able to
comprehend and analyze long academic articles, summarize long written messages, rephrase and paraphrase
academic paragraphs and selected academic articles. Students will also be trained to describe and write
description of academic and survey graphics, credit source of information, plan and conduct a purposeful survey,

write abstract and survey report, and clearly present the survey results

M.301 NsUsEnaUNITAIUINEIAERsuazmalulad 3 (3-0-6)
SC 301 Entrepreneurship in Science and Technology
a ) I3 a _ ax a a A o a I = & o
wwIRRN1SUUNUTENOUNTT D9AUTENOUTDMNUGINY FBNSisugsAmTeRmuigsfalvl nsfinwanudulyls
ANUSUBIRIUALIAUNITRULAZNITAMU N1IAAN NMTHEN NITUTUIINTNENTULYEY N15IRTIILALTIAY waedinsfnyg
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Concepts of entrepreneurship, Structures of business plans, Starting up or Developing business,
Feasibility study, basic knowledge on finance and investment, Marketing, Production, Human resource

management, and Developing a business plan and field studies.
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