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- dnsaUssendldngufuazintesiiesuinenisneuiames Auingn1steya uax
nszvuMsiagendwslunsundgmnaulavselymalasuneunuieniessuy
AaNIWesIazdausla

- mwﬂﬂﬁﬂmﬁuéﬁuﬁaﬁﬁu AITYIUTTULALIVITN
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Taseadramangns 518381 wazniigin

4.1 STUUNNSINNTSANYILATSZELLIAINTSANYD
4.1.1 53U
T¥szuunmsAnwuuuninim tng 1 Inisdnwwuseendu 2 amansAnwund 1 ana
nsfnwunddissegatfnulidesndt 15 dUav wavenalnniageeulalaely
nansAneliitdesnin 6 §Uav wilidudalusnsanulunsazsiedulivindunia
Uni
n133IaNsAnyINIAnasau

v @

- AMSUUNANW LI LNUENNARAN Y UNISAN®IA 3 91 AN.304 @nnafnw 1

- dwsuinAnwldidukuaniafine dnfnwaiusaameideuluniaggfeulaniu

anudluresusarynna

4.1.2 seEEaINTANYIgeEn
O Lifwua

M A 16 AMAMSANEIUNR

4.2 MIANTUNITAANGNT
4.2.1 Ju-3a1lun15AHINNISISIUNI S
M 4 - nanswmsund

D UDNIU — 1IANT1¥NT

4.2.2 S2UUNSANEI
WUUTULSEY (Onsite)
wuunsbna (Online)

buuUseauUsyanu (Hybrid)

O00R~

due (s8Y)
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4.3 \nseadramdngns s183v1 wazmileiin
4.3.1 ¥ANgAS
4.3.1.1 IMUIURUIWANTIY
TNUMNLANTINARBANANEAT 123 Wiienn
4.3.1.2 lasea¥1anangns
UnAnwiazdesaansifoudnuisiedvn srulddeenin 123 wuieia lne@nw

518391919 9 AsURAlATIETINeIRUSENRY Lavdefmunuemananseeil

1) Swdnwmiall 30 wuqein
2) 3y nanie ladaendn 87 #u2eAn
2.1) Av¥unu 12 wiwha
2.2) A URINIZAY 42 wU2wnRn
- NAUUIZIAUAILOIANITTZUUATAULNA 3 wiein

(ACM CC2020 - Users and Organizations)

- naumelulaBifionudseynd 9 i
(ACM CC2020 - Users and Organizations, System
Architecture and Infrastructure)

- nguwmealulaguayisnismngeninag 12 wiwin

(ACM CC2020 - System Architecture and
Infrastructure, Software Development, Software

Fundamentals)
- NULATIET AU IVVDITEUY 15 i

(ACM CC2020 - Users and Organizations, Systems
Modeling, System Architecture and Infrastructure,

Software Fundamentals)

- NguEnIaLIshazan1Unenssy 3 Wi

ADUNILHDST

(ACM CC2020 - Software Fundamentals, Hardware)

2.3) 2¥n 30 wi2enn
2.3.1) 348N ABUNIADSHALINGINITAITAUNA

2.3.2) 33 uon AauitinoUssend

2.4) A¥1UIAVUBNEIV 3 UYNA
3) A naonEs 6 wUlNA
59U 123 %2806
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4.3.2 Tgdvnlundngns

4.3.2.1 SR

839 lunangnsusEnaule dnwsde 2 n3e 3 A3 wazlavsia 3 a1 laedl

AN
9NwIg AN/ CS
e
LAYNANNU2Y
\av 0-5
L8 6-9
LAVAANAU

1@ 0-1
A% 2-3
\a 4-5
LA 6-7
La% 8-9
WAUNAN5 oY
a1
@ 2

WY 3

W 4

= o &
UAINUNAUY PNU

UL

=
NUYA

UL

=
NUYA

=
1 MISIAN

UL

NUIDY

NUIYDY

UL

PN DN¥IYRVDIAIVNIVNINYINITADUNILADS

PUBD9 I1UIAY

PUNYDS IV ABN

Frlunuanivnil ugruneufiaines uas
Ny Jgmdiuey
wnmvaalpunssueouiimes uaznuIm
I uAFeTUABNTIIABI AL IEUUUURANTS
NIAIVINNATUNIIIUTUNTY WAL
AWTFUUIUTBYALAE T UUANTAUNA
NIAITIIFINTTUGONALIT WATRUIAIY
e usehivg

st =

mnmiismﬁ’;u@iaﬂizmwﬂ%uazﬁamLma Ay

PUIAIVIPBURLADINIIAN

e Ndngeulunangnstulin 1 Juld
a do Y g
eIvdnaeulundngmnsTuUn

(%
v aa

2
evndnaeulundnansiudn 3 Fuly
eI Ndnaeulundnanstuln 4
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4.3.2.2 s183%uasdenvunvaangns
1) Jdnemaly 30  wiehn

MvualvinAnwmnaussusedslusdasuin 6ail

SHEIU JBIW1 “ULNN

(ussene-UfUR-AneflgnuLed)

PUIAANUYIULAN AT HIAL

15.101 | lan, aw@eu wazlne 3 (3-0-6)

TU 101 Thailand, ASEAN, and the World

¥5.109 | uinnssuAunTEUILARKNUTENBUNNT 3 (3-0-6)

TU 109 | Innovation and Entrepreneurial Mindset

MAAUYIEE LA INYEN15H0aNS

aw.105 | inwensieansnenimdingy 3 (3-0-6)

EL 105 English Communication Skills

AFL101 | N15AR 81U WalTBUD19TIAN T 3 (3-0-6)

LAS 101 | Critical Thinking, Reading, and Writing

15.106 | ANUARASINETIALAZNSEDANS 3 (3-0-6)

TU 106 | Creativity and Communication

MAAMAFERNS INeNFans wazmalulad

I = 1 a a I ndy
FonAnw 3 wulefn ansiedvinelul

15.103 | Tamfuaudaiiu 3 (3-0-6)

TU 103 | Life and Sustainability

15.107 | inwzAIiadunisuiteym 3 (3-0-6)

TU 107 | Digital Skill and Problem Solving

MNAFUANILLALIIN YL LIDUIAR

d9.295 | NMWIBINUANIINITHATTINYERAne 1 3 (3-0-6)

EL 295 Academic English and Study Skills 1

15.108 ANTWAIUILAZIANITAULDY 3 (3-0-6)

TU 108 | Self-Development and Management

= = ! a a ! dy
wagldandneyl 3 wiein ns1eivnellil

¥5.201 | AnuneMsRudwivyang 3 (3-0-6)

TU 201 | Financial Literacy for Individuals

45.202 mmﬂ%qﬁ'aqamu 3 (3-0-6)

TU 202 | Complete Investment
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SR Fa3w ATRtint
(ussene-UfuR-AneflgnuLes)

15301 | Myawmulusaiavdnning« 3 (3-0-6)
TU 301 | Investment in the Stock Market

MUIANITUINIHIALLAENNTITEUIINNNNTUS IR
35.100 | wallosiunisasianAteym 3 (3-0-6)
TU 100 | Civic Engagement

2) Avwawg Lidaendn 87 wilagfin

Unfnwagdesdnunmeivlunangns felsznaumedviuny I¥anizau 33en wagdn

JIAUUBDNEYT 53U 87 UM Inedlsiuasidennail

2.1) AU

12 “uenn

v = v =< a o 1 a a ! dy
UNANYIALADIANWITIWIT AL T1UIU 12 WA nsreveellil

IRAIYN Fodw wuwNA
A.211 LAaANE 1 3 (3-0-6)
MA 211 | Calculus 1
an.101 | Tpseadewuulddeos 3 (3-0-6)
CS 101 Discrete Structures

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

7.329 auvzilusaziuuunsadiuszand 3 (3-0-6)
ST 329 | Applied Probability and Statistical Models

2.2) ABANIEAIU

42 “uenn

NAUUILAUMUBIANTUAZTZTUUATEUWA 3 wiaefin
(ACM CC2020 - Users and Organizations)
WY Y2391 agin

(ussee-UfuR-Anwdlenuied)

AN.301

CS 301

ANSLHTIUAIUNSDUA NS ULATINUNLABLAY
ANnaAny
Preparation for Senior Projects and

Co-operative Education

3 (3-0-6)
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naumalulagivaauuszand 9  wiein
(ACM CC2020 - Users and Organizations, System Architecture, Infrastructure)

SWEIY JBIW1 “ULNN

(ussene-UfuR-AneflgnuLed)

AN.180 | diusiouszanuuazUsaunisadyldilawiu 3 (3-0-6)
CS 180 | Introduction to User Interface and User

Experience

AN.240 | NANNITINEINTTRYA 3 (3-0-6)

CS 240 | Principles of Data Science

an.271 | Tyyrusehvgiiosdu 3 (3-0-6)

CS 271 | Artificial Intelligence Fundamentals

ngumAlulaguazisn1snevaniuls 12 wigin
(ACM CC2020 - System Architecture and Infrastructure, Software Development,

Software Fundamentals)

SHEIY IBIY NUIYNA

(usseng-UUR-AnwalgnuLes)

AN.100 | NMsieuiuLaunaadulosdu 3 (3-0-6)

CS 100 | Basic Web Development

AN.261 | AAINISUBNALITLUDIAY 3 (3-0-6)

CS 261 | Introduction to Software Engineering

AN.303 | laseanuiiiawy 1 2 (0-6-0)
CS 303 | Special Projects 1
139

AN.304 | auiafinen 1 2 (0-6-0)

CS 304 | Co-operative Education 1

AN.403 | laseanuiiay 2 4 (0-12-0)
CS 403 | Special Projects 2
130

AN.A04 | anfafine 2 4 (0-12-0)
CS 404 | Co-operative Education 2
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ngulATIEFIeNUFIUVRITZUY

15 “ilena

(ACM CC2020 - Users and Organizations, Systems Modeling,

System Architecture and Infrastructure, Software Fundamentals)

IRAIYN Ho3un nuenn
(usseng-UUR-AnwalgnuLes)

an.102 | fugrunisudtamuaznislusunsuneufnes 3 (3-0-6)

CS 102 | Problem Solving Basics and Computer
Programming

AN.111 | WUIAALENIRY 3 (3-0-6)

CS 111 | Object-Oriented Concepts

an.232 | meluladnguiadody 3 (3-0-6)

CS 232 | Introduction to Cloud Computing
Technology

AN.251 | spuugIuteya 1 3 (3-0-6)

CS 251 | Database Systems 1

AN.305 | AITHIUTTUNIIVIINLALLTISIAN 3 (3-0-6)

CS 305 | Social and Professional Ethics

nguansauasuazaadnenssunauines 3 igfin

(ACM CC2020 - Software Fundamentals, Hardware)

IRAIYN Fo3 nuenn

wva =

(ussene-UUR-AnwfalgnuLes)

FITUUNANYIITNONTNYINITADUN UAD TUALFISTULYIFT

an.221 | Tassasnauaysyuuneufimesided 3 (3-0-6)
CS 221 | Introduction to Computer System and

Organization
amsulnanyrTvnenmouilumesussens
An.233 | andnenssumsuitamesuassyuuUfuanIs 3 (3-0-6)
CS 233 | Computer Architecture and Operating

Systems
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A1SIAKNANISANEI

1. dosaevlalglisninsesu C Tusieden an.101, AN.102 wag AN.111

2. posaaulalaAadesiuna 8 518390 hufndn 2.00 TewA $183v1 AN.100, AN.101, AN.102

AN.111, AN.232, AN.240, AN.251, uay AN.261

198 Myaameilsugnlusiednlaain 8 s1edvnanan nsevinlaaniglusiedmnnlaninii

seaU C WHU

2.3) 2¥en

CY

[

JNANYIILMBIANYITIEIVIMUIT BN TS Radl

2.3.1) 398N MNYINITABUNIADSUAZANTAUNA I1UIY 30 woena

IWEIVN Fodwn nuqein
(ussene-UuR-Anwdlgnutas)

An.213 | lassasedeya 3 (3-0-6)
CS 213 | Data Structures
AN.217 | MspenuUURAT AT AT URELTS 3 (3-0-6)
CS 217 | Design and Analysis of Algorithms
AN.222 | SEUUUHURNTT 3 (3-0-6)
CS 222 | Operating Systems
An.223 | walulagdnassaninuinasuiaion 3 (3-0-6)
CS 223 | Virtualization Technology
AN.241 | N lUTUATULAZNTOUAIINAR 3 (3-0-6)
CS 241 | Programming Languages and Paradigms
AN.242 | M lnveuwazn1sUsyend 3 (3-0-6)
CS 242 | Python Programming and Applications
AN.314 | nguleelaung 3 (3-0-6)
CS 314 | Automata Theory
AN.331 | ABNNILADSLASETY 3 (3-0-6)
CS 331 | Net-Centric Computing
AN.332 | MuUaniuesssuuABuNILADS 3 (3-0-6)
CS 332 | Computer System Security
AN.372 mn’%auifﬁuaam%q 3 (3-0-6)
CS 372 | Machine Learning

21




2.3.2) 3¥1en ABNNANBITUSZYNA TIUIU 30 AVe Rl

SHEIY IBIY NUIYNRA

(usseng-UUR-AnwalgnuLes)

v

AN.216 | lassainetayauaydunauis 3 (3-0-6)

CS 216 | Data Structures and Algorithms

AN.234 | 1sevngrauRmeskazAuUasnienslauas 3 (3-0-6)

CS 234 | Computer Network and Cyber-Security

AN.262 | NMINAFBUTBNALISIUDIFUY 3 (3-0-6)

CS 262 | Introduction to Software Testing

AN.263 | NMSANNUAAINUADINITNIITONALIS 3 (3-0-6)

CS 263 | Software Requirement Specification

AN.264 | Anuvanaieniswanduwlsiasanuidudiuda 3 (3-0-6)
BNRHG

CS 264 | Software Security and Data Privacy

AN.361 | @1UnenssuranNAwISULAATIN 3 (3-0-6)

CS 361 | Cloud-Based Software Architecting

AN.362 | N99DNWUULDNALISHALTLUU 3 (3-0-6)

CS 362 | Software System and Design

AN.363 | 1ASIUNIIFINTSULDNAULIS 3 (3-0-6)

CS 363 | Software Engineering Project

AN.364 | NsimuluswnIuUssgnddmsugunsalnnm 3 (3-0-6)

CS 364 | Mobile Application Development

AN.367 | LuRAANISWaILILAUUSNNS 3 (3-0-6)

CS 367 | Web Service Development Concepts

U

2.4) A¥1UIAUUBDNEIUN 3 Mu2enn

v 4 =

JnANYIABIANYITIEITITIAUUBNANTT 1 391 31U 3 UUedn teedlsgasdensall

WY IBIV1 NUINARA

(usseng-UUR-AnwfalgnuLes)

d9.395 | MWISINGUATIIVINITUALTINYLNIIANY 2 3 (3-0-6)

EL 395 | Academic English and Study Skills 2
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3) Ay ABNLES bUUBENIN 6 wU2enA
PnAnwranusavdend@nuivlanlemideageuluuniinendesssueansiduivdanias

Frwulitesndt 6 wiledn visll dnfnwliaunsaiineivitlumdngasivndneinlundusia

szeu 100 TUduduivndenias

4) 3y
4.1) 39 NINYINITABUNIADS (A1 UUNANYIUBNAIVIIVIINGINITADUNLADSLHINUL)
tnfAnwiuszasdasfinunivinensreniunesiluivin fesdnwisedviluaiunivn

Ing1n1sAeuRImes kitasnin 15 wdieda amukeulusasalud

SHEIY Fa3% UM

(usseng-UUR-AnwalgnuLes)

AN.100 | nsWalu A ukaUnaeTuLdoady 3 (3-0-6)

CS 100 Basic Web Development

an.103 | mslusunsunsuimesiioi 3 (3-0-6)
CS 103 Introduction to Computer Programming
an.104 | nslusunsumeuimesidodugientnlimey 3 (3-0-6)
CS 104 Introduction to Computer Programming using
Python
AN.140 | MTBATIEIUoYaIadITIINAZUATUDA 3 (3-0-6)
wuulslan

CS 140 No-Code Exploratory Data Analysis and

Dashboard
AN180 | dusaUszanuuazysvauntsaifdidosi 3 (3-0-6)
CS 180 Introduction to User Interface and User

Experience
AN.240 | MANMTINEINTTRYA 3 (3-0-6)

CS 240 Principles of Data Science

o

AN.265 | nMsnaulusnsuussgnadmsugunsainnnn 3 (3-0-6)

]

L
bUBDNAU

CS 265 Basic Mobile Development
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L L' o/

4.2) 391INN1500NULUULATNAIUINAANMIIAINE (Digital Product Design and
Development - DPDD)
Unfnwuszasdasfinuiginniseenwuusasinuindadueiadvaduinin desdinw

183V UNITODNRUULAEHAIUINAN AR A liTeenI1 15 nuiefs auksulusaralul

SHEIY P23 Mnuenn

(ussene-UuR-Anwdlgnutas)

AN.287 | N1TRBNWUVAUNTENINNIIVIFUE 3 (3-0-6)

CS 287 | Visual Design

AN.342 | M5 IATITkazAlUladn1sna1nmdIva 3 (3-0-6)

CS 342 | Digital Marketing Technology and Analytics

aa o

AN.355 ﬂaq‘wéu,azmiLﬂﬁlauuﬂaqgjmwa 3 (3-0-6)

CS 355 | Digital Strategy and Transformation

AN.384 | NsUfAUNUSTEnINNYBIuazARNILADS 3 (3-0-6)

CS 384 | Human - Computer Interaction

AN.385 | 1ASI9IUNINNITORNUUUNAR A UIILAE USNISATY 3 (3-0-6)

Y

AINA

CS 385 | Digital Product and Service Design Project

}24 Y
v =

N9 nsaunAnw laAne1IsIeT A lunuIn T ANIZRA Az lddunsatnsieiun

fananuntdunileialun1sAne v inlasn
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4.3) v 1lnaneald (Dev-Op)

UnfnwUszasdaz@nyiivinevesvdiduiviv desdnusednsuarestdlides

A1 15 niheisn anukeulusssslull

SWEIY Fa3% “ULNN

(ussene-UuR-Anwflenule)

AN.224 | MsguakazRnnuUsEEnsnsEuuUURNS 3 (3-0-6)
aund
CS 224 | Linux Administration and Performance

Monitoring

AN.341 | Feanssudeyavunnivg 3 (3-0-6)
CS 341 | Big Data Engineering

AN.365 | nszuruniskazludlatmneaUd 3 (3-0-6)

CS 365 | DevOps Pipelines and Processes

An.366 | lulaswesiawazan1tnenssuwuulsidsnes 3 (3-0-6)

CS 366 | Microservices and Serverless Architectures

AMSULUNANSIAIYIIVIINEGINISABUANADS TV 8NN INITADUNUNDTUALAITAUIIA

AN.361 | @ntUnenssuaenAwIsuLAaIIn 3 (3-0-6)

CS 361 | Cloud-Based Software Architecting

sFmsudnfnwIaIv v meInIseeuiunes Ty nenneuiunesUszens

AN.223 | waluladinassan1nwingauiailou 3 (3-0-6)

CS 223 | Virtualization Technology

}24 Y
v =

N9 nsaunAne laANE1IsI8T A TUNNINIBRNIZHA AldaIu15aENsI87UN

fananuntunuleialun1sane v inlasn
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4.4) Fv1Inngnsdoya (Data Science - DS)

UnAnwfUsrashasfneivinineinisdeyaduiviiv desdnwseividiuineinis

Poyaliteandt 15 mihein aukeuludwialuil

IRAIY Fo3n VAVRERL
(ussene-UuR-Anwflenule)
AN.246 | MsLanstaya 3 (3-0-6)
CS 246 | Data Visualization
AN.343 | NSiTEULANEN 3 (3-0-6)
CS 343 | Applied Deep Learning
An3a5 | mslsouveanieadaszend 3 (3-0-6)
CS 345 | Practical Machine Learning
AN.346 | weundintularmaliasiziteyavuinlgy 3 (3-0-6)
CS 346 | Big Data Applications and Analytics
AN.A40 | Mdaidenassanuinensieya 3 (3-0-6)
CS 440 | Selected Topics in Data Science
et nsdlinAneldfnensedvimarilunundvianizuds agldanansaiisnedv

fananuntunuleialun1sAne v inlasn
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4.5) v lndeyaurusesivg (Artificial Intelligent - Al)
Undnwig Useasdaz@nwdvnndygivseavgiduioiy desdnwisiedsndiu

Jyaszavghitesnin 15 mhefn muleuludwsluil

SREIY F2AU NUINA

(usseng-UUR-AnwalgnuLes)

AN.343 | NSSEUSLANEN 3 (3-0-6)

CS 343 | Applied Deep Learning

an.371 | Jyauusehuwgriunisussend 3 (3-0-6)

CS 371 | Artificial Intelligence in Practice

AN.373 | NAYNSNITAUMTUGS 3 (3-0-6)

CS 373 | Advanced Search Strategies

AN.374 | N15USZUIANTIWITTTUYR 3 (3-0-6)

CS 374 | Natural Language Processing

AMSULUNANSIAIYIIVIINEINITABUANADS U BNINYINITABUNUNDTUALAITAUIIA

AN.370 | Wteldenassiussuulyguseivg 3 (3-0-6)

CS 370 | Selected Topics in Artificial Intelligent

Systems

FmsunfAinwIaIv v ImenIsAeunuses JvnennauNuneTUszens

AN.372 ﬂﬁﬁauiﬁuaqm%q 3 (3-0-6)

CS 372 | Machine Learning

p24 ¥
v =

N9 nsaunAnw laANEIs18AT A TunuInIBIRNIZLE2 A2lidunsatnsedun

[ 1 C 1 a = a e~
ﬂ\‘lﬂﬁ”l')&l’]uUWU’JHﬂﬂlun’]'ﬁﬂﬂ‘lﬁ'ﬂ‘lﬂiﬂ‘lﬂaﬂ

WEme N15U3MsIanssiedglunguivinduluauduudndnwinamsifouaswas

NINYINTUVBINANEAT
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5) Avuden
Adenlundngnsdmiuindnuvideonduividenas lowd sredvlunguivinves

wangnsiaysginawialuil

SWEIY Fa3% “ULnAN
LY’ =

(ussene-UuR-Anwflgnute)

VINTYINUTIUABUTUNDT haey 1A Ty Iisay

AN.310 | MIUBLARNATINIINGINITADUANLHDS 3 (3-0-6)

CS 310 | Selected Topics in Computer Science

MUINIYITIINENTIUABUTUNDT UDZYUINTYNATEYIIMOUTUAOTUAL Tr UV URNIT

AN.320 | Fdoidenassnussuulfuanig 3 (3-0-6)

CS 320 | Selected Topics in Operating Systems

AN.325 | Buwasitdnvasassnaudadu 3 (3-0-6)

CS 325 | Introduction to Internet of Things

AN.335 | 1A30UIEABNIILABSNIAULUR 3 (3-0-6)

CS 335 | Practical Computer Networking

AN.336 | walulagwsavngliane 3 (3-0-6)

CS 336 | Wireless Network Technology

AN.337 | SrUUmRALasARNImasuarN1sUsEIaNa 3 (3-0-6)
wunszaeLdedy

CS 337 | Introduction to Cluster Computing and
Distributed Computing

AN.420 | WUeLANATIANUANUNENTSUADLANILADS 3 (3-0-6)

CS 420 | Selected Topics in Computer Architecture

AN.A30 | WIUBLADNATIAUABURILADILAT DU 3 (3-0-6)

CS 430 | Selected Topics in Net-Centric Computing

VUINIVINNAINIWINUTUNTY  UAZYNINIVITYUUTINTOYA UAyTeUUAITTUNA

AN.255 | Nseulusunsudmsugsia 3 (3-0-6)

CS 255 | Computer Programming for Business

AN.340 | WIUBLARNATIAIUNIYILUTHLNTY 3 (3-0-6)

CS 340 | Selected Topics in Programming Languages

AN.347 | ARYRLAKALSIRTEENNGIND 3 (3-0-6)

CS 347 | Data Warehousing and Business Intelligence
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“huenn

wva =

(ussene-UuR-Anwflgnute)

AN.351 | SEUUABNIMBSIUTINIUALNITNIAIYE 3 (3-0-6)
didnnselingd
CS 351 | Business Computing and Electronic
Commerce
AN.353 | NSAUALAITAUWIARAZNIAUMTDLAULIY 3 (3-0-6)
CS 353 | Information Retrieval and Web Search
AN.354 | SzUugIuteya 2 3 (3-0-6)
CS 354 | Database Systems 2
AN356 | SruuaIsAunAiionIsUIINg 3 (3-0-6)
CS 356 | Management Information Systems
AN.A50 | MIUDLEDNATIAUIZUUATAUNA 3 (3-0-6)
CS 450 | Selected Topics in Information Systems
WUINITIIAINTIUTONAUIT Ay T 1Useayy
AN.360 | WIUBLlEDNATIANUIAINTTULONALIS 3 (3-0-6)
CS 360 | Selected Topics in Software Engineering
an.368 | maduiuszneunisdmsundndnmiadva 3 (3-0-6)
CS 368 | Entrepreneurship for Digital Product
nInIIFIeUsa gl TiharlaAliY uazuInIvImouiunesnTIAin
AN.285 | N13UTEUINANTAUNAVDINY WY 3 (3-0-6)
CS 285 | Human Information Processing
AN.299 | ANamaINIIHN 3 (3-0-6)
CS 299 | Computer Graphics
AN.381 | N1UTZUIBNINATYID 3 (3-0-6)
CS 381 | Digital Image Processing
AN.382 | Tirumaninouinmodiesd 3 (3-0-6)
CS 382 | Introduction to Computer Vision
AN.384 | NSURAUNUSTEnINNYBIuAEABNNILADS 3 (3-0-6)
CS 384 | Human - Computer Interaction
AN.390 | Mdaidenassaumsliaszideyalaniise 3 (3-0-6)

29




P23

“huenn

wva =

(ussene-UuR-Anwflgnute)

CS 390 | Selected Topics in Multimedia Content
Analysis
AN.490 | HTeLlEaNaTIAUABNNIADINTITN 3 (3-0-6)
CS 490 | Selected Topics in Computer Graphics
AN.A80 | Tvaidenassinunsufduiusseninayed 3 (3-0-6)
LaZABNNILADS
CS 480 | Selected Topics in Human-Computer

Interaction
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4.3.2.3 WEAAILNUNITANE

FYUBN INYINITADUNANDSLAZEITAUNA

Ynsfnendi 1
Madeud 1 wu2wAn
An.100 | nsamniuseunaiediulo iy W NANIEAY (TIAUTIN) 3
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4.3.2.4 ANB5UNYSIYIYN

AN.100
CS 100

AN.101
CS 101

AN.102
CS 102

nmswaSuseundndudasdy 3 (3-0-6)
Basic Web Development

LLu’;ﬁmﬁugﬁﬂumsﬁwmﬁu antnenssuiv eviiduusauasdioaie
afpagiu 2995nsiaUIFeAn N1sTUsuNsNIERSUR odunasnnsiudy
Argndias dnlsenouveniuiiannsonevausdld nmiiutuliuins
Basic concepts of web development, web architecture, HTML & CSS
fundamentals, development cycle with Git, JavaScript programming,

form & validation, responsive web components, web deployment.

Tassadrauuulsiseilas 3 (3-0-6)
Discrete Structures
nssneaniidesiunasnsuszgndldlunsashidvaiiugiu BBnsiigad e
ey audiug fvadinydu fugiunsiu wae nswl Teidunis
Uszgnaldlumuinginisnauiinnes

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.

‘ﬁug’]uﬂ’ﬁuﬁ{]%w}LLaZﬂ’]’iIUiLLﬂiﬁJﬂauﬁ’JLﬂa’% 3 (3-0-6)
Problem Solving Basics and Computer Programming
NUNJYnIieIsN1INNABNRILADS N1TOBNLUULAZATIUTLATULTS
laseashe viinvesdoya lassaianisauny feidunagnisdernisiilines
HIATUALULARN NTAFDU LazATIANTORANAA

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.
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AN.103
CS 103

AN.104
CS 104

nslsunsunaufiamediiasdu 3 (3-0-6)
Introduction to Computer Programming
NSUATYIIAETBNITNNABLINILADS N1TERNLUULAZAITIUTUATULT
lassaine sllavestoya lassasinisauny flandulaznisdeiinnsiives
Hadudewin NIMAEOU KaZATIINIVIRANAA

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.

mslusunsunaunesitosdudrenuluveou 3 (3-0-6)
Introduction to Computer Programming using Python
fugrumauidymideiBnismneuiameifenvilimeu mslusuns
dlassans siavesdeyafiugu Tassadunsemuau faidu Tasads
doyatiugiu Bad yifia e Anduud wsud lavsdnelwoudmiunis
Uszananalfisiias 01sisdlaziunsng lausaniwlnneu dusunans
Joya

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.
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AN.111
GS 111

AYIUIAUNDU:

Prerequisite:

AN.140
CS 140

WUIAALTIING 3 (3-0-6)
Object-Oriented Concepts

AN.102 1138 LABFAN®Y AN.103

WLy N15IATIEYkazn SUATnIMELWIAMTIING YSaNIsuIAa
wazkmMadaUtRTvuaTelu T dnsmswansensiuag wdnnisitugiuly
mMadeulUsunsudsingmaiiinngisazoonuuuld wamdlunmsmuasy
AUADANADITENINMUULAZ LD SALAR

Have taken CS 102 or Have taken CS 103

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 (SDLO),
object-oriented design techniques and tools, object-oriented

programming based on the design, consistency verification between

the design and source code.

nsAATdayalded1sianazuasuasaunuulilan 3 (3-0-6)
No-Code Exploratory Data Analysis and Dashboard
JomuaznszuumTeneideyaldEdiing insedloadsain sssdeya
uazmFlaTiteyailefuusiuUasunladly msagunadeyalusuuuy
Y9491319 NMsITayad MsiUadwazwIeudaya NMTATIEITaYaLUUR
wsifen Mleseideyauuunmiuys andusiusuazauiduaivg ns
PONILUUKALATILATUDTA NSHATUTINTRLAINVIAEUEITRYA NTAANW
Exploratory Data Analysis (EDA) definition and process, spreadsheet
tools, data types, data tables and what-if analysis, pivot table, data
import, data transformation and preparation, univariate analysis,
multivariate analysis, correlation and causation, dashboard design and

implementation, data blending, case studies.
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AN.180
CS 180

AN.213
CS 213

AYIVIAUNDU:

Prerequisite:

dauseuszamunazUszaunsalfldidesdu 3 (3-0-6)
Introduction to User Interface and User Experience
AUEAeIN1TeBnkUUAINiaUsEanuiug ldiavUssaunsalyldnanis
fimunszuuldanuld nszurumsesnuuuiciugldidugudnans in3esdle
nyinkazUszdiung dausznauniseenwuudiudeysyatuiudly wuzih
dulszneunsesnuUTINATH LAz U TRluNTesnuUULETR3UNNS

ponuuuiiannsathnduanldlmildrussuumsesnuuuiileg dius
Usranuglduazuuimadszaunsally

Importance of user interface and user experience design to the
development of usable systems, user-centered design process, tools,
measurement and evaluation, user interface design components,
introduce the standard design components and design best practices

to support design reusability through existing design system, user

interface and user experience guidelines.

Taseaidaya 3 (3-0-6)
Data Structures

WEAN®YY AN.111

msleseituneuitidesiu vinumssudeya Inssaisdoyaiiugm Tdun
Toyadadu uavdoyauuulidadu nsdnassmbaiiuwuunain wealianis
AU Wagn1sisesaaudeyaluniisnnudl msinujiauenim

Have taken CS 111

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.
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AN.216
CS 216

AYIUIAUNDU:

Prerequisite:

AN.217
CS 217

Ay1UeAUNaU:

Prerequisite:

lassafredoyauaziunauis 3 (3-0-6)
Data Structures and Algorithms

WEAN®Y AN.111

mslesginaddunuuaranududeuesiunouis Tassadedayauuy
AN 9 915158 AeAaad duna A2 913 waw N9l luw3EU MsIATIEiA
Fosmssunan waz mheanusilunisium suneudmiefunsium
warMai3esdidiu nsuAtymuuuugmrede mautududgn duneuiinig
wuvagluu msvaeiusswisnafuiefiveinisiua

Have taken CS 111

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 trade-offs.

AN59NLUUKAZIATIZHIUADUIS 3 (3-0-6)
Design and Analysis of Algorithms

WEAN®Y AN.213

weilasnag Aldlunsesnuuuiazinsesituneuds Toud 33n1sutauen
1Y I5agluu FBimuenisnadn Ianswisiudnyntnvensiv 38n1s
§oUTDE UAZISUTIUTLOUUIA

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.
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AN.221
CS 221

AYIUIAUNDU:

Prerequisite:

AN.222
CS 222

AYIVIAUNDU:

Prerequisite:

Tassadeuazszuunauninasiiasfiu 3 (3-0-6)
Introduction to Computer System and Organization

AN AN.101 %58 Aefnwn AU.200

Iassassiazanlnenssuaeniimes N1990nLUUNLIYUIZLIaNALAYSE UL
AoufiumesATiUsAvEA M aussauzvesszUUABLTimes sTUULTUTeya
LAZNTINNITTRYAKUUATUNNEY Sduturomheausilussuy
AaNames wilalls n1sdnadurunuuainlasiuunaing nsUszaIana
giedainauaznnmes uay antinonssuyadidunios dadlnsivawes
LLﬁ%ﬁﬂWﬂ@"dﬂiiN%NLaaﬂgu

Have taken CS 101 or Have taken AM 200

Structure and architecture of digital computers, concepts in designing
efficient computer processors and computer systems, computer
system efficiency, data representation and manipulation of atomic
data, memory hierarchy, pipelining, static and dynamic scheduling,
superscalar and vector executions, cache, machine instruction

architecture, multi-processors, contemporary architecture.

sEUUUUANg 3 (3-0-6)
Operating Systems

WEAN®Y AN.221

LLuﬁm‘ﬁugﬂumiaamLUULLﬁzﬂﬂiﬂ%ﬂﬂizUUUﬁﬁamﬁ D9AUITNIULAE
lAs9a$190958UUUURNTS AN DULUUABNINUALAY N1FIANTT
Tsiga M3dnadiunsuszaianavesdity Nsdanisviieaudn n13dnns
seuulild n13den1sgunsal ngvhnunseuiukasNsUsEaIudmIe Ay
Uaonsibszuunauiimes nafne

Have taken CS 221

Basic concepts of operating systems design and implementation,
operating system structure and components, command line
environment, process management, cpu scheduling, memory
management, file management, device management, concurrency and

synchronization, computer security and case studies.
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AN.223
CS 223

AYIUIAUNDU:

Prerequisite:

AN.224
CS 224

AYIVIAUNDU:

Prerequisite:

WAlLlagINaIEN NI ADULELT DY 3 (3-0-6)
Virtualization Technology

WMUANEN AN.222 %58 LALANET AN.233

LLmﬁmﬁuﬁ’mLﬁ'mﬁUmi’-ﬁﬂaaﬂamwanﬁamaﬁau N139188IENINLINR DL
aflounuulaweshiwes weluladindssaiiou n1ssiassan nwindoy
@ilouluunpuuLeS WAluladrouulLeS LASeUNYLEHoU N15IANTT
LazUszanun1svinau

Have taken CS 222 or Have taken CS 233

Basic concepts of virtualization, hypervisor-based virtualization, virtual
machine technology, container-based virtualization, container

technology, virtual network, orchestration.

nsguakasAnnuUsEaEamszuUUfURnsAYnd 3 (3-0-6)

Linux Administration and Performance Monitoring

PEANYT 930 ANYINToNAU AN.222 S0

LEfNY) %30 AnwINToNiU AN.233

a s ¢ a gj [ 1 6 6 ¥ | ¥ [

dundravsnudlal nsAnnsuazUTuAganiuas flduasngudld n1sdanis
6 o ¥ gj 1 A 1 [ U [

gunIaEa19Iv0Ya nsnsAAsetsuazigIna n1sdanisuastesiuainu

Uaonduszuulid nsilsuadanius nsiaaudszdnsnin nsuily

Ugyuszuu

Have taken or Study with CS 222 or

Have taken or Study with CS 233

Linux command line, software installation and configuration, users and

groups, managing storages, network and firewall configuration,

managing and securing file systems, shell scripting, performance

monitoring, system problem troubleshooting.
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AN.232
CS 232

AYIUIAUNDU:

Prerequisite:

AN.233
CS 233

AYIVIAUNDU:

Prerequisite:

waluladndauusndasdu 3 (3-0-6)
Introduction to Cloud Computing Technology

WAUANWN Y138 ANWINSBUAU AN.222 1138 LABFENY AN.233

AMANYULYBINITUTTUIANARUUNE LS gﬂLLUUﬂﬁIﬁU%ﬂﬁmmmi
USTLNANARUUNGNILS LYY lolololoa MloLoLod LazlodloloLed inwen1s
fimuuoundiaduiioliuinsihumaluladnguius msinweanaonse
UUNFULL

Have taken or Study with CS 222 or Have taken CS 233

Cloud computing concepts and characteristics, cloud computing
service models e.g. Infrastructure as a Service (laaS), Platform as a
Service (Paa$S), and software as a service (Saa$S), cloud application

development, cloud security.

aonUnenssumaunamasiazszuuUfunnig 3 (3-0-6)
Computer Architecture and Operating Systems

WEAN®Y AN.101 %98 LABANWY AU.200

annenssuyads MsUsvanarawuuaevie faflnsiwawes msdnnis
NUIBANUTT WATLAZNTT TATTUUNUIBANUT ALY N1TUTZEUNEIVY
TUsiga N133nR15198iY fafisnia szuulid NSATUANBUNALDIFNA LAY
gunsad

Have taken CS 101 or Have taken AM 200

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.
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AN.234
CS 234

AYIUIAUNDU:

Prerequisite:

AN.240
CS 240

1A3UNLABUNINBIWATANNUABANENS LU UDS 3 (3-0-6)
Computer Network and Cyber-Security

WWEANY AN.233

wwIRAkazAEiIUAINUaeAdY WaTeslladnwiauUasady: n1sigal
AR N1IAIVANNITNAMAENITUITHE 09AUTENRUNUTINYDLATOUY
LY g.’/ a & @ al 6 (v
AMeuTudumesidanazlusinnea nstaudnialeiuaswarnistesnu Ay
Uanassuaadunar s

Have taken CS 233

Security concepts and terminology, security tools: authentication,

access control and cryptography, basic network components, Internet

layer and protocol, cyber attack and defence, web and email security.

nann1sINgINIvaya 3 (3-0-6)
Principles of Data Science
Mﬁﬂﬂ’]iﬁﬂﬁ’]ﬂ%@ﬁ%EJ’]mistlaﬂJuaﬁLﬁﬂ?%@ﬂﬁuéjaﬂ@%ﬁm NILUIUNIT TBNT
wazndnmsdn uvaeosdleflilumslinseitoya shdefugily
emsteya lauwn n1sdanisteya MsImTetoyaideata wazidenis
Boufveaniesing maiausdeyafesimasaumataznsyhaudiu
Toyauualtngy

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.
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AN.241
CS 241

AYIUIAUNDU:

Prerequisite:

AN.242
CS 242

AYIVIAUNDU:

Prerequisite:

MM USUNSULAZNTIUAUAR 3 (3-0-6)
Programming Languages and Paradigms

WEAN®Y AN.111

v v 6

wdnnsvesn wIlUsuATH hensaluagnezduius Anv1nTouLUIANTY
A lUsuATNUTELANANGY MslusunsulneAsdsaussauy n1sluswnsy
Tngodvdrusieuszanulsunsutszgnd lausidmiuinnistoya wazas
TUsuNTUTANNNIT0]

Have taken CS 111

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.

melwnaunaznsuszend 3 (3-0-6)
Python Programming and Applications

WWEAN®Y AN.240

wugdinwen1slsulusunsy Msuitym uaznishndanaivinluniwln
yeu hdosanfewnuus Buns/eing Adateuly dwetlyau lassaiienis
AIUAL Haridu LLaz‘LJizLﬂm%auuaﬁaﬁﬁuiuﬂﬂm AnwinisasseunaLAdy
menwlnneunazlausiseeniloy luaiving1nisteys 3eiATeUn v3e
ALY dnsinufuRniunisvillasenu

Have taken CS 240

Introduces the skills of programming, problem solving and algorithmic
thinking in Python. Topics include variables, input/output, conditional
statements, boolean expressions, control structures, functions and
build-in data types . Learn to build applications with Python
programming and its popular libraries in the field of data science, or

network or web development. Practice through assigned project.
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AN.246
CS 246

AYIUIAUNDU:

Prerequisite:

AN.251
CS 251

AyrUeAUNaU:

Prerequisite:

nsuansdoya 3 (3-0-6)
Data Visualization

WWEANEN AN.240 %50 ANWINSUAU AN.240

o uazmadalun1sianitays MaNN1TeBNLUY NAUIWAZNTUTHUMS
wanstaya N1skea Nswen wavnsinseiveyavunieg wallauay
indesfledmiunanstoyalusuuuusineg efomsdaiidunuviemnounes
Tymdmvatuayunisandula

Have taken CS 240 or Study with CS 240

Key visualization techniques and theory. The design, implementation
and evaluation of complementary visual and verbal representations of
patterns. How to acquire, parse, and analyze large datasets in order to
convey findings answer questions, drive decisions, and provide

persuasive evidence supported by data.

szuugudaya 1 3 (3-0-6)
Database Systems 1

WERN®Y AN.213 %138 LABANET AN.216

LLuaﬁmﬁugwuLLazamﬁmsﬂismaﬁzuugwu%@ N1591904U8YATILUIAR
nseRNLUURIUTaLALAzMFIAAANE AM1EBUATL ALART N153A
seduuiluuazmhaivdoyadenienin wusiinisdnn1ssenis
WasuwUas TRnUfTRuene

Have taken CS 213 or Have taken CS216

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

transaction management.
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AN.255
CS 255

AYIUIAUNDU:

Prerequisite:

AN.261
CS 261

AYIVIAUNDU:

Prerequisite:

nsigulusunsudnsugsna 3 (3-0-6)
Computer Programming for Business

WMEANE AN.102 %58 LALANET AN.103

nsufdgmyagshanuuidosudeiBnismaneuiomes nseeniuuuas
Waudane3fiusewmeiauazirdesennenenfiamesiivanzaufudagm
NNTIN NINAFBU UarnTIIMdeianatn MsiaudIuteUsya Tyl
ns1fnbasiu e Tusunsdangnisal

Have taken CS 102 or Have taken CS 103

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

interface development, event-driven programming.

AAINTIUYDNALITUDIAY 3 (3-0-6)
Introduction to Software Engineering
WEAN®YY AN.111

v

ANz EaALIT AuNIMYBITedLITLAzlASINTTENALIT NSNN1TVDS

q

a (3 1 = aal v 6 [ U
Anssugendlls seidouislunsiagenminls NTEUIUATTHAILA
FONALITNEATY NMTINUNULEEIANISIATINNG NMTUszillunawez Al
AATIMUALNITTEYTAMUA INATANITIATIE LAY BRNLUUTENALIT
wuzihaaUnenssugensinas weadanswaulUILATI NIRTIAEDULAZATS
L2 & av 6 6 1% a 6 6
IUABULDWALIT TIWUINITVDIFDNALIT AN INADUNITHANYDWALIT
A A o e e a wa
LAZLATDILDYIBIANITIATINIG NTUANEN HrnUguAuenLIan
Have taken CS 111
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.
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AN.262
CS 262

AYIUIAUNDU:

Prerequisite:

AN.263
CS 263

AYIVIAUNDU:

Prerequisite:

nsnaseuganfuIfiledu 3 (3-0-6)
Introduction to Software Testing

leANYY AN.111

WWIRRNIINARUKALNTUTERUAMAMYRNALIT ATlANTSasetayans
nadeuLUULUaAUBnduarlivend msnageugendwisluseauelin luga
SYUUERY UATTITEUU NYUIUNTTVIAAEULAZANT WU TGO
YONALT

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.

N15ANUAAITUABINITNIIDANAKIT 3 (3-0-6)
Software Requirement Specification

WEANYY AN.261

nsrvIunstumsmanudesnstunateguiuy lawn msdudu n1sinsien

NsMennas N13sEUTeimun NMINIUEey Anwseileuds wuviinata
A A A ° v A a v ) e

wazwmsasilanazinluldie ey a5190nans wazUseiuauianalaves

ane

U

Have taken CS 261

Quantify many aspects of requirement processes include eliciting,

analyzing, negotiating, specifying, validating, introducing methods,

techniques and tools used to define, document and ensure customer

satisfaction.

55



AN.264

CS 264

Ay1UeAUNaU:

Prerequisite:

AN.265
CS 265

AMUUaRANENITaNALITBAZANNTUEIUAIVDS 3 (3-0-6)
v
Jaya
Y
Software Security and Data Privacy

WERNYY AN.222 %138 LABANET AN.233

[ ¥

ANUUaaRfEYRITENALISTUNUFIU FoalniuasnslauRvawandwIs N3
WeulusunsuegaUaensie Tusunsudszasasie saufsnslesiunagnis
iaveuwn Anulasadevesssuulfiinisuazgutoya Anadudiudy
YosUoyawazns iiUnwefianu

Have taken CS 222 or Have taken CS 233

Basic software security, software vulnerabilities and attacks, security

programming, malwares including protection and confinement,

operating system and database security, data privacy and anonymity.

nswaTUsunsuUssanddmiugunsainnwdasdy 3 (3-0-6)
Basic Mobile Development

AN ITRUIUTHNsUUSEYNAd T UgUsalnnnT Tedninuazady
fosnslumseenuuudusioyszanglddmsugunsalifninenssida s
aaﬂLLU‘ULﬁaiaﬁudawiaﬂszmwﬁ%ﬁwmm/imEJ winAnlnes Jgyninis
DONKUU LLazéﬂgumaumsﬁwmiumqﬂﬁﬁ’a

Developing landscape of mobile applications, the specific constraints
and requirements of user interface design for limited-resource devices,
providing alternative resources, conceptual overview, design issues,

and practical development issues.
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AN.271
CS 271

AYIUIAUNDU:

Prerequisite:

AN.285
CS 285

UaygyUszhngiuasiu 3 (3-0-6)
Artificial Intelligence Fundamentals

WMEANEN AN.213 %150 LALANET AN.216

Tymmatyalsshvg nsunuaiug nsruvuuuliifideya nsdumuwuy
fiteya JymmavihmiuReuly assnenansuasnsivsnadnludi Msfum
a a 'S = % d‘ % dgi’ U

L%ﬂﬂg{jﬂw mmaugmaqLﬂsawmwaqmu

Have taken CS 213 or Have taken CS 216

Problems in artificial intelligent systems, knowledge representation,
uniform search, inform search, constraint satisfaction problems, logics
and automatic reasoning, adversarial search, introduction to machine

learning.

N15UTEUIRETAUMAYINYYE 3 (3-0-6)
Human Information Processing
miAfousznguiiowuinsunmslsznanaasaumeavesinsd anuldla
NNIFTUY AINTT NTUNUBIARNTHAZNIYY NTzuIUunsuitedym
NFTUIUNITNUVANE UagNTeUIuNITieus anuduiusseninnssuiuns
Hvpanudtuduwuunseouiinmes uaznisussinativddmenien
Rendumsidnileairsszuvansauma

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.287
CS 287

AN.299
CS 299

Ay1UeAUNaU:

Prerequisite:

N130RNUUUHUNIBNNNTAYS 3 (3-0-6)
Visual Design

AU IRUUBIATIN VBN UYITININVNYIALE LUIAALTING U LaziBaUUR
YDINTOONLUUGUNTEN NN ITIAUY N1sviansdilagly dnnisesnuuy
M&NBIAUTENOUNMTOONKUY MWiA N3eenuuuidnes seuunda adesdle
DONWUVAUNTENINNVIFIUE

Holistic understanding of visual design, theoretical and practical
concepts of visual design, user research, design principles, composition

principles, color theory, typography, grid system, visual design tools.

ADNNLADINIINN 3 (3-0-6)
Computer Graphics

WEAN®Y AN.111

ganduIsuaransauidmsuneuiamesnsiinuuuldneu 3insvhluildly
NN59BNLUULAZLEAINANTN mwﬁ’%ﬁumsﬁugwﬂuﬂ%gﬁ 2 Juag 3 4R NS
waslusyuuisniada Msulasganiedumisiuoaiu msdaniw nouia
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.
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AN.301

CS 301

Ay1UeAUNaU:

Prerequisite:

AN.303
CS 303

Ay1UeAUNaU:

Prerequisite:

NSLASENAIUNSDNANNSULATINUNLAYULAZHNND 3 (3-0-6)
=

ANW

Preparation for Senior Projects and Co-operative Education

WEAN®Y AN.251

Anvinveiisudusedflummhouisvndnniuezniagsia madeulu
afasanu MaTeuUsedd msdunival m3Raddinng msduduteyaiile
Usznounmsvhau mevihauduiinlunsimugensus madousisnuuay
M381939 nsthiae swdanafianisesandearsnelusing

Have taken CS 251

Preparing students technical professional skills, application and resume
writing, interview, critical thinking, searching techniques, teamwork,
collaboration in software development teams, professional report
writing, academic writing styles, citation and bibliography, presentation

techniques, and organization communication.

TaseuiLAe 1 2 (0-6-0)
Special Projects 1

aaulm An.301

lassnumsfnyasimuansslasueylifainaiviv Anwiidenidinnig
lneflingUszasAlitin AnwAuAIImMITIYINIG WEUSIHNU Lagiausse
AZNTIUNIT

Have earned credits of 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.
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AN.304
CS 304

AYIUIAUNDU:

Prerequisite:

AN.305
CS 305

annamne 1 2 (0-6-0)
Co-operative Education 1

aaulm An.301

miﬂﬁﬁ’amuﬁiéﬁwawmamﬂamuﬂsmaumsﬁlﬁ%’umwmﬁwaumﬂ
a1 nenAnwdesianudmadnmsildFeuliussgndliuagiin
MinwelunmelIndaun1sinauase melanisiduguavedaniulsenaunis
th Inedeuannuiildfuneumneegadnieu ndeuvuuanildlunis
poNUUY a ke Uszend iWeiasiulassnuuddesdndmanulusuuuy
PRI TIa I

Have earned credits of CS 301

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.

ITYIUTTUNIVITNHASLIIFIAN 3 (3-0-6)
Social and Professional Ethics

U3Uunnedinuvessruunenfinges 3insuasesesdiolunsingzed Ay
SURATOUKAY ATIUIVTIUNIINITN Nuanensnddunistyan n1seeusy
anudsuaznisvalinessuunenfiames nmsazdeninddumdya n1s
azdlinavadiuyana a1y Inssulussuuaeuiiines

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.310
CS 310

AYIUIAUNDU:

Prerequisite:

AN.314
CS 314

AYIVIAUNDU:

Prerequisite:

AN.320
CS 320

AYIVIAUNDU:

Prerequisite:

WIUBLEDNATINIINGINTITADUNANDS 3 (3-0-6)
Selected Topics in Computer Science

WEAN®Y AN.111

WpLaNATTINANANNIAIUNUITsLazAlUlagueINg 1N
Aoufimed MiAsuulasmugaaiouazinalulad

Have taken CS 111

Topics selected from areas in Computer Science, keep up with the new
technology and knowledge.
nufealauin 3 (3-0-6)
Automata Theory

WEANYY AN.241

gagmmmm‘%"aﬁ%’ﬂsmmﬁuLLazm‘m g eolaunn dnaukuulsnans
AMYUUULINATS 0BLANIRNIUUUNARS mMwlaifiau3un 13esdnsviiie Jaym
MR AnuansanazUsEaviamlunisuidauesedosneuiinmes
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.
WadaLaanassauszuuUUANTS 3 (3-0-6)
Selected Topics in Operating Systems

WERNYY AN.222 %38 LABANET AN.233

MUBLaDNETIINANMUATIVTIIWINATaLasImAlULlaEvaIsTUUUH URNS 7
WaguuUawmugaadewasinalulad
Have taken CS 222 or Have taken CS 233

Seminar on current research and development in operating systems.
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AN.325
CS 325

AYIUIAUNDU:

Prerequisite:

AN.331
CS 331

AyrUeAUNaU:

Prerequisite:

duwmafiinvasassniaulosiu 3 (3-0-6)
Introduction to Internet of Things

WEAN®Y AN.221

nseuAMLARarnsUsEYRAlTE LU ST mdia ieeenuuusyuuilaialy
sUnuUBumedidnvesasinds welaniseiuaanduiuuszamdusia ns
TUsunsudumessng nsidexsetuweundiaty seuvdunanisel seuu
muqmm&iaﬂ%ﬁﬁmm

Have taken CS 221

Conceptual framework and application of sensory receptors to design
an embedded system as Internet of Things module, techniques for
reading values from sensory devices, interrupt programming, integrated
into the software application, monitoring system, control system

according to the specified conditions.

ADUNILADSLASDUNY 3 (3-0-6)
Net-Centric Computing

WWEAN®Y AN.222

saAUsEnaUMNWAzIInIEIUATYEdmTUNsloutneUayarusE Uy
\3ednedumediin wuusasuvdduiuloedle wuusaeuuEdUTuT
/Lol wihiivdnvesusazdiutu Wslnnoandnluudazdduduuasnis
st Aseulusunsudeniin

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.
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AN.332
CS 332

AYIUIAUNDU:

Prerequisite:

AN.335
CS 335

Ay1UeAUNaU:

Prerequisite:

ANUADANBVDITZUUADUNIADY 3 (3-0-6)
Computer System Security

WweAnw AN.331

aruasnfovasssuuaoufiunedilowy suanauuazdodlud nsfigail
fmulaznImuUANNEings mathsfauazaneiieTendva Arudasade
yadlusinsuuarlusunsulszasiine anuUasndevesssuudfufnig ssuy
Futeya nslaumnseYewarn1slesiu Arulasndeveswaunaiaduuy
3oty Uszhununguunsuazaududiue

Have taken CS 331

Introduction to computer system security, threats and vulnerabilities,
authentication and access control, cryptography and digital signature,
program security and malwares , security in operating system,

database system, network attack and defence, netwok application

security, legal and privacy issues.

\A3UIEABNNANDINIAUYUA 3 (3-0-6)
Practical Computer Networking
aould an.331 laisninsediu C

ANUFTUaLRgIiUNNSARANTHILATEYIIABLTIWMET inyen sHaltouLay

Y

nsasAngunsainglussuunIeYie nsasAngunsaliaseevantawn 1319
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AAUANIAALUUNAINT (ALOTTN) @INTLAITH V18ITUUSLIRNIEALUY

LEDU NTAUNILEUNI9TENINI8NURNIETLUUEL Y NS lyABaAUY

EUNN9 115089 LN LANASTUUABNNILABSHIUNIUASBUIELUBIAY N3

muqmmimmﬁﬁaaﬂ

Passed with Grade of C or higher in CS 331

Advanced knowledge and hands-on experience in computer

communications and networking, basic router, switch, and end-host

configurations, internet protocol version 6 (Ipv6). 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).
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AN.336
CS 336

AYIUIAUNDU:

Prerequisite:

AN.337

CS 337

Ay1UeAUNaU:

Prerequisite:

walulaginiatglians 3 (3-0-6)
Wireless Network Technology

WEANYY AN.331

amsnmesnsieanaindouiinaziaietieliame Hugiunisdsdoyauuuly
ae wadlansmuaumatndamieuiuvaiens seuulnsdwiiindeud
wialulagvessyuuwauliane Wnsgiu IEEE 802.11) luueleil maluladug
yn walulag@nd wealuladiduweslians lwund anudasadouuaietie
15ane

Have taken CS 331

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.

STUUARALNDSABUNILMBSLAZNISUSIUIANALUU 3 (3-0-6)
N5TAEUBIAU
Introduction to Cluster Computing and Distributed Computing

WWEAN®Y AN.222

nsasessUUARawesuse N NIaaedaiNTEUUARANBTRE1NE 113

(%
Y

Ansetanduwasilddmsuuimssanisseuuadames nsuednesszuud ns
MYUAANTIINTINUTaNTaes lusTUUNSUTMSINNSELY N1Taua
STUUASELRMBS N133nwIANUasnsiy

Have taken CS 222

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.

64



AN.340
CS 340

AYIUIAUNDU:

Prerequisite:

AN.341
CS 341

AYIVIAUNDU:

Prerequisite:

wdaLdanassaun1lusUnTY 3 (3-0-6)
Selected Topics in Programming Languages

WEANYY AN.241

Hidedenassain anufmntidunuideuasmalladvesnmuilusunsud
thaule Mdsuulamagnaonazmalulad

Have taken CS 241

Seminar on current research and development in programming

languages.

Arnssudayavuialug 3 (3-0-6)
Big Data Engineering

WWEANWN 1138 ANINSBUAU AN.251

AU IMELAESEUUTN AT TaYaTUIn YY) 1935TINVBINNTIAINTTUTRLA
uwiastoyanazyiadeya nsdaivioya Jayddeya nmsasemdianuay
ANFISENE NMsNULAzITEUNsEUIuNsdmTUAa U Tlad sUuuUB
wea (Und-dnszsifou-ihlUldusylevd) msduiusarUssananadaya N3
WAAITRYAMIENTN NTAANW

Have taken or Study with CS 251

Big data challenges and ecosystem, data engineering lifecycle, data
sources and types, data storage, data catalog, building data lake and
data warehouse, orchestrating data pipelines, ETL (Extract-Transform-
Load) patterns, data query and processing, data visualization, case

studies.
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AN.342
CS 342

AYIUIAUNDU:

Prerequisite:

AN.343
CS 343

AYIVIAUNDU:

Prerequisite:

N15ATIZHAZINALULAENISNAINAING 3 (3-0-6)
Digital Marketing Technology and Analytics

WWEAN®Y AN.240

fugueluladvesnsnainiava Ussinvvesnalulaimensnainuas
lawa MTiaNaLaz KPl U99uNUNITAAIA N15INLRUNITAAINAITEA AT
Ansesiteyanisnsmaafiomaianisiouivonaies

Have taken CS 240

Foundations of digital marketing technology, types of marketing/ad
technologies, fundamentals of measuring results and KPIs for
marketing plans, digital marketing plan, marketing analysis using

machine learning techniques.

ns3EudITeEn 3 (3-0-6)
Applied Deep Learning

WWEAN®Y AN.240

nsvhenadlawnAenisSeudveeiasunzmasndiddndowiu wie
N155U3 (Perceptron) MstssumelasangUssamiion n1siseusae
lasstheUszamiileadedn nsieudigadnluwuusiie laun CNN, RNN,
LSTM, BM nsuUsggnaldnisifeudiedndunsdoudiuuiiiiaouuaylsid
HaoudmiumsuitgmlagldlavsinmaFoudidsdnlunwilusunsy
(Tensorflow, PyTorch) mi‘v‘fﬂmqamLﬁ@LLﬁﬂiymﬁﬁaﬁﬁﬂﬁﬂmaﬂﬂiﬂa
Tgnsiseusigedn

Have taken CS 240

Basic concepts of machine learning and deep learning; Perceptron;
Artificial Neural Network; Various types of neural network: Convolution
Neural Networks (CNN), Recurrent Neural Networks (RNN), Multilayer
Perceptron (MLP), Long-short Term Memory (LSTM), Auto Encoder (AE);
Implementing deep learning-based applications in both supervised and

unsupervised learning using libraries to solve a selected problem.
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AN.345
CS 345

AYIUIAUNDU:

Prerequisite:

AN.346
CS 346

AYIVIAUNDU:

Prerequisite:

n3EeuivaLATaNTIUsYNA 3 (3-0-6)
Practical Machine Learning

WWEAN®Y AN.240

a va A

AnwmsSeuiveanioaginemaniteyafonisasioujiRidou
Tusunsu efusefefunsUssgndldlinnansfeudvonnios idluaans
Seuuuuigasunaznisiseusuuulifidaeuy duynteyadse saudinis
Jownoudeya madenluauaznisuszidiuna Taeldnulowmuresanidud
e 1w scikit-learn wag tensor flow

Have taken CS 240

This class offers a hands-on approach to machine learning and data
science. The class discusses the application of machine learning
methods both supervised and unsupervised learning on real world
dataset, including data preparation, model selection and evaluation.

This class relies on available open source implementations such as

scikit-learn and tensor flow for all implementations.

waunanduuazn1sinssidayavuialg 3 (3-0-6)
Big Data Applications and Analytics
efine) ¥ee Anwinsaudu An.345

Anwmelulagnviuadelussuuianisgrudeyaadielyl msdanisuaznis

Y q'

nuiuyadeyanivsunasnnlussuuussinateyauss@vinmasiagsyuy

e

msieideyavuelng mevhlassnuiifedestudeyavnalngided
939 1 Jeyalavavndumnesiin deyagunin uardoyaninsotiediny
poulatl

Have taken or Study with 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.
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AN.347
CS 347

AYIUIAUNDU:

Prerequisite:

AN.351
CS 351

AYIVIAUNDU:

Prerequisite:

AdadayaLazdanTEEN1eT IR 3 (3-0-6)
Data Warehousing and Business Intelligence

WWEAN®Y AN.240

MANN5VRIARITaYa an1UnenIsusEuuARItaya NMIBRNIUUFIUTLALY
NENIN MLUUBER n1sania nsuUas agnisivandeya n1suszyndld
AdetaYR NTIATILIEEINT NMTUTERIaNATTIWTIERLUURaUlal (OLAP)
nsvhuviiasdeyaifaesiu uasmmvhulunmdaya (Visualization) fuuuuay
waluladmsdniivdeya tasesile uazmadelusunsudsagy ieais
9I3LLNTINT

Have taken CS 240

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.

szuUABUN M lugINanaznsWIdlvgBannsating 3 (3-0-6)
Business Computing and Electronic Commerce

WEAN®YY AN.251

wAnMsldaussuvasaunelunsusmsianisgsia Wsknsureuiiunes
Uszgndluaugsna Madlufanssunegsiaiuesetiuneuiimes
Tnssadaiugiuresndeddidnmsednd inmsgrumsdndiuniswagns
uanudsuteyansdidnnsedind

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.
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AN.353
CS 353

AYIUIAUNDU:

Prerequisite:

AN.354
CS 354

AYIVIAUNDU:

Prerequisite:

ASAUANAITEUARAZMIAUINTaYAUULAY 3 (3-0-6)
Information Retrieval and Web Search

WWEANYY AN.251

g hazmAlalun1sInrinssTikasNMSAUALATAUVARIETEUY
Aeufinmes Widesaudanisiufuansaumanuutoaurigll nsasa
ns5ull MIUsznanad warmsdndidudeyalonans maSeuiveseios
dusutaanu AnsUTEUITUUAUAL dnnUnunITuuslUSLATUAURIUY
AU MITIUTvTnuLasMsIniassudaumiiu lassasraiukasnis
Pl EREA R RICT GG

Have taken CS 251

Theories and techniques on computerized information indexing and
retrieval. Topics include text-based information retrieval in general,
index building, query processing, and document ranking, text-based
machine learning methods, Evaluation methods, Web search engine
architecture, Web crawling and indexing, Web structure and usage

analytics.

szuugudoya 2 3 (3-0-6)
Database Systems 2

WEAN®YY AN.251

Mﬁvﬂﬂ’ﬁLLagL‘Vlﬂ‘aﬂﬂ’ﬁ’e]@ﬂLL‘U‘Uﬁ%‘U‘Uﬂ?‘iﬁﬂﬂﬂiiﬁ:’]usﬁa;&aﬁugﬂ Lﬁ@%’]ﬂi@Uﬂ@N

W Uszansamiazn1suszinanatorIniy N1TUIELIaNasIenIs
Wasuulas msmuauamenieNiu m3jteya uazanuuaensuvesdoya
wwgméﬁa;ﬂauwmzma LUIAA N15DALUU LaEN1TIANITIIUANT
Wasuulas wuzthszuugudoyaidsing

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.
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AN.355
CS 355

AN.356
CS 356

AY1UeAUNaU:

Prerequisite:

AN.360
CS 360

AYIVIAUNDU:

Prerequisite:

nagnsuaznisasuwlasghdva 3 (3-0-6)
Digital Strategy and Transformation
NTIATIEVNAYNS LuIRAvdnLaziAIsilaveunaluladadviaeale n1s

3 a s

Anzideua Jeygusehvg unannesunana vaenu leled nsld

<9

IS LY

wialulagRdnalunsiiuysz 8NN IMNTEUIUNITLAZUINITVDIDIANT
Strategic analysis, key concepts and tools of emerging digital
technologies (data analysis, artificial intelligence, cloud platform,

blockchain, 1oT), digital transformation for organizations.

ITUUANTAUNALNDNITUTINS 3 (3-0-6)
Management Information Systems

WWEAN®Y AN.251

wAniesiuieafussuuasauma asdng uazn1sudms Iﬂiaa%ﬁugm
nadumeluladansaumadiviuedns ssuvvasaumanddnluedns 019
wwmiaummﬁamsﬂ%ms sswmsaummﬁamwﬁ’%ﬁmm L UINIINNT
ﬁ@uuqigUUﬁ’]iﬁum?31LLﬂ%ﬂWiU%‘WﬁﬂTﬂ%ﬂ’]USSUU Ui%Lﬁu‘l/l’Nﬁ"luﬁﬁﬁJﬁﬁiﬂJ
wazkansEnuneudsaniiedesiunisldssun

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.

RdoraanassnIulIAINTIULYONALIS 3 (3-0-6)
Selected Topics in Software Engineering

WEANYY AN.261

PUDLEDNATTIINANUANINUINUINUITEBaLALULATUDIFAINTTUTDNALIS
Mudsuwlasuepadonazmalulad
Have taken CS 261

Seminar on current research and development in software engineering.
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AN.361
CS 361

AYIUIAUNDU:

Prerequisite:

AN.362
CS 362

AYIVIAUNDU:

Prerequisite:

doUneNIsUYBNARITULAAIIN 3 (3-0-6)
Cloud-Based Software Architecting

WWEANYY AN.232

manmseenuuan IR nsTITeALIS B IAIFINETegRe
psAUsENOULAYUINMSUUARNS AL TRvesszULRTanTnenssudia (anw
worldandiiatiosgs Anumumuserudsme anuidede ua
arwannsolumsuiurnald) uuniseeniuuiia Tassaisiuguuuulie
Have taken CS 232

Architectural design principles based on business requirements, cloud-
based components and services, well-architected system quality (high
availability, fault tolerance, reliability and scalability), design best

practices, infrastructure as a code.

NN59NLUUYINALISHAZTZUY 3 (3-0-6)
Software System and Design

WEANYY AN.261

AATIERAINFBINITVBITEUUTDDBNWUUSEUY LLuaﬁﬂLLmﬁmﬁugmmaﬂmi
sankuvanUnenssuszuukaznannisiunisesnwuutendwisiagldsuuuy
mseanuuukazdnvazandaenssurunsilessuwuulungu wila
Uszufinszmunisesnuuuiazmisindulusenuuuiiesesiulsuiiumantdy
Wy U'ﬁzLﬁumiaaﬂLL‘UULﬁaiaﬁuﬂizaw'ﬁmwmsﬁﬁmmaﬁwu, N9
aaﬂLLUULﬁaim%’umﬂsﬁmuﬁLﬁu%mmr;ﬁ% vien1seenuuuiidiaienny
Uaaniuuaeseuy EJ%‘UWEJEULL‘UUGUENmiEJEJﬂLLUUL‘W@W@@UIWENWLﬁuﬁ
NIENUNITRDNLUY NNAUNITIATIZALAZDDNLUUKNIUNITYINIATINU

Have taken CS 261

Analyze system requirements in order to perform system design.
Introduce the basic concept of software architecture and principle of
software design by applying design patterns and architectural styles
through team-based project. Understand concerns impacting the design
decisions such as performance, scalability and security. Explain design
solutions to address those design concerns. Practice system analysis

and design method through project.
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AN.363
CS 363

AYIUIAUNDU:

Prerequisite:

1ASIUMEIANTTUTINAWIS 3 (3-0-6)
Software Engineering Project

WMEANEN AN.234 9158 LATAN®ET AN.331

RnufuAnisimungendwisluguuuuvesnisineuduiiuriuni s,
LonwAlAtuas 1 uuewwdlady ieuenwiladudmiugunsalnnmn
ISEUNTTUIUNTAAUIGONALITHIUNTYIINUITE NITHRUILONARITUUUE
Tad nadsumaiioduvdnlunmadeusendurd mslaeiaudosisves
ALY N1IUTIMIANUABINIT NINAFBUTBNALIT N1TUTMTAMAINYBY
FOUAKIT NTINLHULAZAUANUNLNITYINNY N1TOBNUULLAYATIITEUU &
Uszaunisainmsltieiesdiolunmagranvnssuifioafuayunisvhausmiudy
y

Have taken CS 234 or Have taken CS 331

Practice team-based software development through real application
projects such as web application or mobile application. Learn by doing
best practices of software development process: agile development,
test driven development, user requirements analysis, requirement
managements, software testing, quality management, project planning
and monitoring, software design and constructions. Experience

industrial collaboration tools in order to work as a team.
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AN.364 nswalusunsuUsEEnAdmsuaUnTalnaw 3 (3-0-6)

CS 364 Mobile Application Development

JvdAunau:  LAgANY) AN.251
AMusNTTRUIlUsENIUUSEYNAd S UQUNTalNANT Unasnesuvedaunsal
wAw Yednfnnaranudesnislunisesnuuudusieyssaudlidmiu
gunsaliininennsdndn Tpdnsvesianssn ninensvesgUnsainnniuas
TUsunsuUszgnd nmsesnuuuLitesesiuduseyUszanulldfivarnvans ns
soefunmadsuulasuaulseinana wiAnlaesa Jemnnseaniuy uas
Fupounsitamunlumeufon

Prerequisite:  Have taken CS 251
Developing landscape of mobile applications, mobile platforms, the
specific constraints and requirements of user interface design for
limited-resource devices, activity life cycle, mobile and application
resources, providing alternative resources, handling runtime changes,

conceptual overview, design issues, and practical development issues.

AN.365 nszuaumsuazludladianeaud 3 (3-0-6)
CS 365 DevOps Pipelines and Processes

AWUIAUNDY:  WAEANEYT 38 ANWINSBUAU AN.232

NNFIANITNIITIALDUNALATY NTZUVIUNITTIUTMTONALISUATEILBUUINIS
ag1e8mluiTh mathszuuiuldnuaiuunans ndesdledmiuaneaud (wu
nsmuAuIRiTuradlAnAIin NMSTeuaRTUA MINAaaUTEUUSHLIUR
AouULUES N1sassdledfludlal nsfnnudsz@nsnin anie waznis
Tuiindayaseninanisvinnu)

Prerequisite:  Have taken or Study with CS 232
Application lifecycle management, Continuous Integration/Continuous
Delivery (CI/CD) processes, cloud deployment, DevOps tools (e.g. code
version control/git, scripting, automated test, container, CI/CD pipeline,

performance monitoring, metrics, and logging).
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AN.366
CS 366

AYIUIAUNDU:

Prerequisite:

AN.367
CS 367

Ay1UeAUNaU:

Prerequisite:

lulaswasiawazdantnenssuwuuli@sniies 3 (3-0-6)
Microservices and Serverless Architectures

WWEANYY AN.232

woundinduiiriumnanlivhefunaglulaneedia msdssnananuuls
@5uaes antnenssunuuendiumenisitaadoniny uwesiauasiofile
msfigauinuazyszumsinuauUaense

Have taken CS 232

Monolithic applications and microservices, serverless computing,
decoupled architecture with message queues, web services and AP,

authentication and security issues.

KUIRANISTHAIUILIVUSNNS 3 (3-0-6)
Web Service Development Concepts

WEAN®Y AN.331

wnARLaznuifeafuiuinng aandnenssaiuuins iasguiiiedes
maduudnig Wslnpeanssnwianuvasaseveaiuuinis weluladdldly
mMsianiuuing meysanmnguifunisesnuuuianiuuinisdeld
SRS ENATRELEHD

Have taken CS 331

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
CS 368

AN.370
CS 370

AyrUeAUNaU:

Prerequisite:

nmsdudusznaunsdmiunaniuediadva 3 (3-0-6)
Entrepreneurship for Digital Product
ANwINTEUIUN1SVRIRUTENBUNSIALLTUTIN SRR ILALUTINSHER

Y

F3via MsaauAn AuAnaisassd sULUUTRsSTgsARELAY Fin
UfUARanssuveusenauns nsasdidevieivasdud Mlasieinsdl
5509 MIATwAlenavendninm n1sseydwruslunainvondnsoe
N150BNWUULALTAILINGA ot

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.

4

rdadenassauszuulyauseivg 3 (3-0-6)

Selected Topics in Artificial Intelligent Systems

WEAN®Y AN.271

MTOLEDNETTINNANAIMTIN LI LA ALULaEN 1A
Jyauseing fdsunammgratouazmalulad

Have taken CS 271

Seminar on current research and development in artificial intelligent

systems.
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AN.371
GS 371

AYIUIAUNDU:

Prerequisite:

AN.372
CS 372

AYIVIAUNDU:

Prerequisite:

Uayyruszhvgiunisuszena 3 (3-0-6)
Artificial Intelligence in Practice

WEAN®YY AN.271

nstvaRadeEaa nislivarakuuuaulululnin n1suanIAUSLUUmTY
nsuansAuskuunTIEluAm laseenuuug lassewuuininen
wuunaesnuURz Judeduiius wuudaesdamunisaen uay ngednns

s

Andula nsiauszuumen1wlusknsuneeudygyiuseivg
Have taken CS 271

Probabilistic reasoning, non-monotonic reasoning, frame, conceptual
graph, Bayesian networks, markov networks, relational probability
models, hidden Markov models, decision theory, artificial intellisence

programming.

nflslﬁﬂuifﬁuaaméaa 3 (3-0-6)
Machine Learning

WEAN®YY AN.271

nunsseug Msseuiideultuasiisdy maSeuiiudednsde dulyd
snaula msiSeusiuuiigaeuw nsssuiwuuliiifaen nsSeusiuuLETILse
Tymmadhiunnifull nsussiiuanugndes nsuseiiudseansam
uay fegrsmsUszndlinisfouiveandes Wy maviuilesteya ns
AIUANVUEUA N1FUNMUUUSHLUITR way

I TAUNAMIANS

Have taken CS 271

Learning theory, inductive and deductive learning, naive bayesian
learning, decision trees, supervised learning, unsupervised learning,
reinforcement learning, overfitting problem, validation, performance

evaluation, and applications of machine learning.
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AN.373
CS 373

AYIUIAUNDU:

Prerequisite:

AN.374
CS 374

AYIVIAUNDU:

Prerequisite:

NAYNSNITAUNIYUES 3 (3-0-6)
Advanced Search Strategies

WEAN®YY AN.271

U3QHAUM MIAUNITINITIANGY NTAUMILUUBIIARN NISAUNILUUE
Fuldiium fupeudsnssiassmseuniion Tumewdadediand Jymlane
aeenddy Jyvinisguingidmanelat nsusslivlssaninmuesineuy
Mag190INTUTENALY

Have taken CS 271

Search space, combinatorial search, heuristic search, stochastic search,
search tree, simulated annealing algorithm, evolutionary algorithm,

local optimum problem, ridge and plateau problem, Performance

evaluation, example of applications.

N15U52U2aN 1Y ITUYR 3 (3-0-6)
Natural Language Processing
WEAN®YY AN.271

v @ Y o w

Sinfunwsssumfwazdedidntunisussinana nsvililuamnsgiuves
YoAN N1TINTLELUNTENINEAN TNUUIAR N1sAnUsEnnviagm
WUUTIEDIN NN LINMBTAUMINERAENSER N1TIATIENANTEN
ThgnsaimiieUszneu nsulasoinies MISMUNTEAIN ANNLNELOU
wHaLazIsauin

Have taken CS 271

Introduction to natural language and its limitation in processing, text
normalization, text distance measurement, regular expression, part of
speech tagging, language model, vector semantics and embedding,

sentiment classification, constituency grammars, machine translation,

text classification, word senses and WordNet.

7



AN.381
CS 381

AYIUIAUNDU:

Prerequisite:

AN.382
CS 382

AYIVIAUNDU:

Prerequisite:

o

N15U3LNANINAING 3 (3-0-6)
Digital Image Processing

WEAN®YY AN.213

A uRefuamAava mauwusfoyad maudasdeyanm n1s
UTUUTIAUAINYDIN N fnsedlulawmiuiiveslamunrud msudsmdu
waneduegeiauIiY TuunFuesinlad nsunuAILaznIsUTINaN Y
Toyanin MsUszendlideyanmaaia

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.

NAuAansAaNRLnasIUD AU 3 (3-0-6)
Introduction to Computer Vision

WWEANYY AN.381

nsléndenmAdvia msuszaananeu N39TmInglunin n1sm
AudnuairIng M33913Ing Mslesginsiedouln nmsUszendldviau
AENIADUNIADT

Have taken CS 381

Image acquisition, image preprocessing, object detection, feature
extraction, object recognition, motion analysis, applications for

computer vision.
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AN.384
CS 384

AYIUIAUNDU:

Prerequisite:

AN.385
CS 385

Ay1UeAUNaU:

Prerequisite:

nsUfFunusszndneuyeduazAaNNInes 3 (3-0-6)
Human - Computer Interaction

WWEAN®Y AN.180

nsgntndsnudAynsAnwUduiusseninsreuineskasuyydinase
MsaUNsTUUAeNiIwes sansulalazinuaansaldauls Anwiuiun
fdndyrensufduiussevinneuinneuazayed nssuumIRaUsEUY
wuudlddugudnans nsussliusazaasinanuanunsaldauld Jadems
uyudAnTestunsUsznanamsaumATesyud Loy ninaTikas
wdnmsildnasnau %’aﬁmwmmﬁﬁmsﬁuﬂaaq lun1seenuuudlusioUseau
Have taken CS 180

Importance of human-computer interaction (HCI) to the development
of acceptable and usable systems, context for HCI, human-information
processing model applicable to HCI, evaluation, measure of usability,
and user interface principle and guidelines.
1ASIUNIINITODNUUUNAAAUNUAZUINITATURINA 3 (3-0-6)
Digital Product and Service Design Project

EANYY AN.384

wwINSUG TAkazAN U Al UUBIATINNEIIUN TR NI UUNER ey

Y

UimsAavia vhardlagiidulsduds msuszgndiBnisesnuuuiiu
uywdidugudnans 1wy msRaBseenuuy mevhusuiimsidumsesild
Ruideru3nng iiednddunnudfyuaseenuUuNARST N159194HY
Minimal Viable Product (MVP) snaiiunn19n 1 sWalNansneiuuay

Have taken CS 384

Practical concepts and holistic understanding of digital product and
service design, understanding stakeholders, apply human-centered
design approach, such as design thinking, user journey mapping, service

blueprint, to prioritize and design products, planning Minimal Viable

Product (MVP) based on lean product development approach.
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AN.390
CS 390

AYIUIAUNDU:

Prerequisite:

AN.403
CS 403

AYIVIAUNDU:

Prerequisite:

AN.404
CS 404

AYIVIAUNDU:

Prerequisite:

Wadalaanassaun1siaszidayaianiing 3 (3-0-6)
Selected Topics in Multimedia Content Analysis
ABANY AN.381

¥ = ¥ v

WdaiaenassanANuAImTIdlasmalulagiunsiinseideya
fandieTiudsuutainanealulad

Have taken CS 381

Selected Topic on current research and development in multimedia
content analysis.
1ASITUNLAY 2 4 (0-12-0)
Special Projects 2

aould An.303 lalinndn C

Anunduailasouildiausludnuasin an.303 Wangeniawndatu
Feusenuuaziauenonuznssuns dafuiduguian

Passed CS 303 with Grade of C or higher

Study the Projects proposed in CS 303 in details, implement the
proposed idea, write papers and present results to the committee.
dunafne 2 4 (0-12-0)
Co-operative Education 2

aould An.304 lalsinndn C

nsUfRnuildueumnennanulsEneunsfildFumdiurauan
a1 TnetinAnwdesianuimdnmsildBeuldussgndliuagiin
vinwelunmElInaeun1snuase melanisiiuauavesaniulsznaunis
th Tnedeuanuiildfuneumneegdnieu ndeuuuanildlunis
oNUUY e ez Usvend Wolaseiulassnuuwdifosindssanuluguuy
YoITIBuILianuiviviun

Passed CS 304 with Grade of C or higher

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.
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AN.420
CS 420

AYIUIAUNDU:

Prerequisite:

AN.430
CS 430

AYIVIAUNDU:

Prerequisite:

AN.440
CS 440

AYIVIAUNDU:

Prerequisite:

wdatdenassauaaldnenssunsunines 3 (3-0-6)
Selected Topics in Computer Architecture

WEAN®Y AN.221

WiUaldenassanmunIImimuNuITelasialulagussaartnunssu
Aoufimed MiAsuulasmugaaiouazinalulad

Have taken CS 221

Seminar on current research and development in computer
architecture.
WIUBLEDNATIATUADNNANDILATDVUIY 3 (3-0-6)
Selected Topics in Net-Centric Computing

WEAN®YY AN.331

idadenassananudmihdumidowasmaluladvessyuuiaietie 7
Wavuudasmugaadouazinalulad

Have taken CS 331

Seminar on current research and development in computer and
telecommunication networking.
indaldenassituineinsdaya 3 (3-0-6)
Selected Topics in Data Science

WEANWN 1138 ANWINSBUAU AN.345

vhioidonassanarmimhiumadewasmaluladvesinennsteyad
Wauudasmugaadouazinelulad
Have taken or Study with CS 345
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.
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AN. 450
CS 450

AYIUIAUNDU:

Prerequisite:

AN.480

CS 480

AYIVIAUNDU:

Prerequisite:

AN.490
CS 490

AYIVIAUNDU:

Prerequisite:

AIToLADNETINIUTTUUETITAULNA 3 (3-0-6)
Selected Topics in Information Systems

WMEANEN AN.251 %58 LALANET AN.356

dadonassanemuinutisuniddouasmaluladvesssuuasaume 9
Wasuwasmugaadouazinelulad

Have taken CS 251 or Have taken CS 356

Seminar on current research and development in information systems.
Wadaiaanassanun1suduiussendnsuyuduas 3 (3-0-6)
ADNNAADS

Selected Topics in Human-Computer Interaction

WWEAN®Y AN.384

MUaLaaNa339INANUATIMTNINUITEkasnAlLlagAuNSUAUT U8
UYwdharABNNILADS

Have taken CS 384

Seminar on current research and development in human-computer
interaction.
NIYBLEBNATIAIUABUNIANDINTIAN 3 (3-0-6)
Selected Topics in Computer Graphics

WMEANEN AN.299 958 ANWINSEUNU AN.299

PUDLEBNATTIINANUANINUINLNUITewazmALUlagUDIABURLADINTITN
MUasuwlasuepadonazimalulad
Have taken CS 299 or Study with CS 299

Seminar on current research and development in computer graphics.
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§#49.395
EL 395

AYIUIAUNDU:

Prerequisite:

AMVIBINGEITIVIN5UALIINYLNTANE 2 3 (3-0-6)
Academic English and Study Skills 2

WWEAN®Y @, 295

NSANITINYEATSINENIIVINTTLAUES NFHNTEUTEIAIIUNY
Fpmsiiviarnvane mswanueAsidudmiunshidedunudnge
WIVINTHAENTUNAUDNANUIY

Have taken EL 295

Study of academic English skills at an advanced level. Practice of
writing different types of academic essays. Development of skills

required for conducting research and reporting results in English.
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7.1 NM15UsELUNANISISeUYaIUnANE
nsUseiiunan1sisey Tmdulumudateduuring1dusssuaAIans 1een1sAnwIsEeU

USeyayIms w.A. 2561 o 35-48

7.2 \nUIIN1SENTAINITANIAURANGAT
7.2.1 apunuuaslasumheinaganseiviasunulasEmangns wasinileinagay
liishinin 123 mifn
7.2.2 lfeseiuiadoazanlaisinnd 2.00 (nsEUU 4 sefuAzLUL)
7.2.1 FosfiRmudouludug Aanginermaniuazmalulad wazuvminerdusssumans
A

7.2.3 lgmszauliinit C lusiedvn An.101, An.102 was An.111
7.2.4 lFAnadsswldanadesiu 8 13w lalindn 2.00 éua 516390 AN.100, AW.101,

AN.102, AN.111, AN.232, AN.240, AN.251, Lae AN.261
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