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MANGATEIVIIVIINGINTABUNLADS
PnAnwdeednesiedvlunuinivndneiilulidesnin 30 nileds el
PUIAIT NIz lutesnin 101 nuleAn wazsigdlunuinivdenas ldesnin 6

wiein lneimhefnsunaeavdngaslitdesndt 137 viefn

1. vanadvanw il swuliidfesndn 30 miwfn (gswandeavth 7-9)
2. vuandgante Inulitesndt 101 mihefn Usznaume 3 nguin
2.1 Avnsduugumsadinanand $1uu 3 mhefn  Duinfiusuiiugiuennud
Tiuin@ne Weliinfnvmdeufiagfnviinununadnmand nan1sdnuiiléainnis
L%EJuiwsﬁﬁn'fLma;uﬁL‘f]uLLUU S vive U wazldduniefia
511100 avudiugiudmiuunagda 3%(3-0-6)
(Precalculus)
2.2 ¥ mAU - 91U 22 Waene Usznouae
511108  whapaad msunInermansamul 1 3(3-0-6)
(Calculus for Computational Scientists 1)
511109  wpaedadwmsuinInemansauu 2 3(3-0-6)
(Calculus for Computational Scientists II)
511242 fpalaiaduwaznisussens 3(3-0-6)
(Linear Algebra with Applications)
514107 Wandiugiu 4(4-0-8)
(Fundamental Physics)
515232 anuthasidudwmsuinineinsmeufiunes 3(3-0-6)
(Probability for Computer Scientist)
517213 lessasadanisiunasuulisedos 3(3-0-6)
(Discrete Computational Structures)
520 215 nsdeulusunsuiiiontsiSeusidsadadmiuteyavuisilna) 3(2-2-5)
(Programming Statistical Learning for Big Data)
2.3 Synanizdiu S1uou 64 wielin Uszneudesieivdsellil
517 121 vinwznadsulusunsuaeniames 1 4(2-4-6)
(Computer Programming Skill 1)
517 122 vinwzmadsulusunsunenianes 2 4(2-4-6)
(Computer Programming Skill II)
517 211 lassaindeya 4(3-2-7)
(Data Structures)

" yuneda ldturdeie



517 212

517 221

517 222

517 241

517 311

517 312

517 313

517 321

517 391

517 493

517 494

520 101

520 212

520 221

520 351

520 361

520 362
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N1599NKLUUNATATINLTILAY

(Digital Logic Design)

NMsRAILIRaNAwIsTIIng

(Object-Oriented Software Development)
Iassasuazanlnenssunouimes

(Computer Organization and Architecture)
msdeanstoyauazidetioneuiiomes

(Data Communications and Computer Networks)
MTRTERuarNsRNLUUTUReS

(Algorithm Analysis and Design)

SEUUUHRURNNT

(Operating Systems)

VB N1IAIN

(Theory of Computation)

nanNNITNIBIIUITUNIH

(Principles of Programming Languages)
WY

(Research Methods)

1AT93TY 1

(Research Project 1)

1AT99UITY 2

(Research Project II)
‘ﬁugmﬂamﬂaLma‘imﬁmmﬂ’ﬁa’ﬁaumm
(Foundation of Computer and Informatics)
nOVINELarITIEIUTINE T UIMALUladansaume
(Laws and Ethics in Information Technology)
SPUUFIUTRYA

(Database Systems)
nsufduiusseninayediunuinasazN1ToeNkUY
duraUszau

(Human Computer Interaction and Interface Design)
NMTAATIZRUAZNITODNUUUTEUUIU

(System Analysis and Design)

AMINTTugNALS

(Software Engineering)

4(3-2-7)

3(2-2-5)

4(3-2-7)

4(3-2-7)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

2(0-4-2)

3(3-0-6)

3(3-0-6)

4(3-2-7)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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2.4 Fynden wulitesndt 15 wiedin Mvualidandnwisgividentann
sty 5 nduineelu TaetdnAnundesdenfnunaeiulundgy 2.4.1 naaivvinue
Inaun (Developer Skills) 91uuliidosnin 3 wiedn

2.4.1 ngudvvineenmun (Developer Skills) Suiulitdesndn 3 wiefin

517 323 aud g lun1seulusunsumenie1an 3(3-0-6)
(Programming Expertise in Java)

517 324 s lsunsuUssgnduugunsaiiadoud 3(3-0-6)
(Mobile Application Development)

517325 msianlusunsuUssgnddmsunangunanneasy 3(3-0-6)
(Multi Platform Application Development)

517 343 MaRsulUsunInuUASoUIsANNILADS 3(2-2-5)
(Computer Network Programming)

517 351 AouiIweInswlnd 3(3-0-6)
(Computer Graphics)

520326 MIBRNRUUTEUUTIUTRYARAEN T ILAANE 3(3-0-6)
(Database System Design and Implementation)

520 341 waluladuaznsidsulusunsuuunseiedumesiin 3(2-2-5)
wazianlniiv
(Internet and World Wide Web Technology and Programming)

520 451  N150ONLUULASHAIUILNY 3(3-0-6)
(Game Design and Development)

2.4.2 naiu%mﬂzqumm%ena (Machine Intelligence)

517331 Ugausehvg 3(2-2-5)
(Artificial Intelligence)

517332 SzUufidengy 3(3-0-6)
(Expert Systems)

517 333 MISAUIMTRINUINTSG 3(3-0-6)
(Evolutionary Computation)

517431 msiBouiveaniesna 3(3-0-6)
(Machine Learning)

517 432 N13UTEUIBNANIYITITUY 3(3-0-6)

(Natural Language Processing)
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517 451  pouimesIviAl 3(3-0-6)
(Computer Vision)
520 333 msvividleateya 3(3-0-6)
(Data Mining)
520 421  NSYRLAULATAUAUANSEUNA 3(3-0-6)
(Information Storage and Retrieval)
2.4.3 nguiviasanisuazaadnenssunaniiames (Hardware and Computer
Architecture)
517 314 lulaslwsiwaiwes 3(3-0-6)
(Microprocessors)
517 411  N1999NLUUTEUURIAMLAS T2 UUNANRTY 3(3-0-6)
(Embedded and Real-time System Design)
517 412 MSAMUIMUMUUANTIOULES 3(3-0-6)
(High Performance Computing)
517 452 annUeenssunazn1seulusinsuuuineg/ ey 3(3-0-6)
(GPU/APU Architecture and Programming)
2.4.4 nguIvA3eUN8UaLIEUU (Networks and Systems)
517 341 aodeenssunazivalulaginsotigaeuianes 3(2-2-5)
(Computer Network Architecture and Technology)
517 342 auvasaneluszuuAsNIADSLAZIATETE 3(2-2-5)
(Computer and Network Security)
517 441  ANSATUIMUUNTEANE 3(3-0-6)
(Distributed Computing)
517 442 M1999NULUULATNITUSISLASOUNABUNILADS 3(2-2-5)
(Computer Network Design and Administration)
517 443 \p3evieduesiians 3(3-0-6)
(Wireless Sensor Networks)
2.4.5 nguivin1suszand lduazmaluladaulua (Applications Emerging
Technology)
517 352 N15UTELIaNANINARYS 3(3-0-6)

(Digital Image Processing)



517 353

517 361

517 444

517 481

517 482

517 483

517 484

517 485

517 486

517 487

517 488

517 489

517 495

520 354

520 356

520 357

76

doUsvaudiva 3(3-0-6)
(Digital Multimedia)

dumefiinvemnasinds 3(3-0-6)
(Internet of Things)

FEUUMIAILUUNGULLS 3(3-0-6)
(Cloud Computing Systems)

Sosnmzyndineinsaeufinmes 1 3(3-0-6)
(Selected Topics in Computer Science 1)
Sosamzmdinginisaeufiames 2 3(3-0-6)
(Selected Topics in Computer Science )
Sosmamzmanginisaenfiames 3 3(3-0-6)
(Selected Topics in Computer Science Il)
Sosnimzyndneinsaeuiomes ¢ 3(3-0-6)
(Selected Topics in Computer Science IV)
Sosamzyndinginisaeufiames 5 3(3-0-6)
(Selected Topics in Computer Science V)
Sosamzyndinginsaeufinges 6 3(3-0-6)
(Selected Topics in Computer Science VI)

oAz anginisaenfiames 7 3(3-0-6)
(Selected Topics in Computer Science VII)
Sosamzmdinginisaeufiames 8 3(2-2-5)
(Selected Topics in Computer Science VIII)
Sosmanzmainginisaenfiames 9 3(2-2-5)
(Selected Topics in Computer Science IX)

nsEnu 3(laitfeandn 210 F3lu)
(Practical Training)

Aanuduasaaiiounaz ey 3(3-0-6)
(Virtual and Mixed Reality)

anudugussnaunstuidiuuinnssy dmsulininenmans  3(3-0-6)
(Innovative Startup Entrepreneurship for Scientists)
winnssuRdraiieonisaadunuundndos 3(2-2-5)

(Digital Innovation for Product Prototyping)



I

3. Wiy dends uiulivesndn 6 miiede
dendnwlaannniedniilaaeuluuminerdefauing vseseivvesandu

dug AldsuanuiureuIINANENTTUNITUTEINAMEINENAIERs d1nAnwdenAny

U a

Tedldridenvesminiviene sdeshlufnseiundsvemnsgivtuizanis

sutazdIvdenlunrineisianiziiy ensaasudaulunsdnsanisane

wnewe  Msdunileialundasiuanivn Wludusedn azwentdunieia

sneRv tas1edvnielul I nsgeamuanivnlale
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WRUNITANYINANGATAIVIIUINGINTTABUNINDS

N 1 aansaned 1

.- 4 - IMUIUNUIEAN
SRSV ¥a51873
(U-Y-u)
081 102 AMwdangulutinuszdniv 3(2-2-5)
511 100 Ar§fiugudmiuLeanda 3*%(3-0-6)
511 108 whaRdadmIuinIneeansanwn 1 3(3-0-6)
514107 | Andflugiu 4(4-0-8)
517 121 Minwen1nfsulusunIuaeuimnes 1 4(2-4-6)
520 101 ﬁugmﬂauﬁ’amaimzﬁwmmimiaumsﬁ 3(3-0-6)
3 17
U 1 aansAnedl 2
.- . - IuUnEAN
W3V %9518
(U-Y-u)
081 103 NSIAIUIYINYENIYIBINGY 3(2-2-5)
511 109 whaRdadmIuinInemansanu 2 3(3-0-6)
515 201 afnfiugy 3(2-2-5)
517 122 WinwenaleulusunIuaeuiames 2 4(2-4-6)
------ Artadudonlummainnuily 6
3UIUIY 19

e ** ldduniiein




79

WRUNITANYINANGATAIVIIUINGINTTABUNINDS

N 2 aansaned 1

.- P MUIUNULAA
IREIY Y9383
w-Y-w
510 201 ABINGUTIINGIFNENT 3(3-0-6)
515 232 Anuunaviludmsudnineniseeuiames 3(3-0-6)
517 211 [GRAGEANH 4(3-2-7)
517 212 N1999NLUUNATATINGLTILAY 4(3-2-7)
517 213 Tassasadanmsdunuuulidees 3(3-0-6)
520 215 mMadeulusunsuiiensidousideatindmivdoya 3(2-2-5)
VALY
32UV 20
Ui 2 aansEnendi 2
A i IuunIenn
IWEIYN Y9331
w-Y-w
510 202 AwSangudmsun1sdoans 3(3-0-6)
511 242 HyANATuEULarNITUTEENA 3(3-0-6)
517 221 NSALITENARITITIING 3(2-2-5)
517 222 Tassasuazanlnenssunouiines 4(3-2-7)
517 241 ma?ﬂlams%’aa&aLLazLﬂ%ﬁdwﬂamﬂamﬁ 4(3-2-7)
520 221 SPUUFIUTRYA 4(3-2-7)
FIUTIUIU 21
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WRUNITANYINANGATAIVIIUINGINTTABUNINDS

N 3 aansaned 1

.- 4 - IMUIUNULEAA

WA 95197391
(U-Y-1)

081 101 mwlveiiionisieans 3(3-0-6)
517 311 53R IERLAYNNTEDNLULTURBYTS 3(3-0-6)
517 312 SYUUUURNTS 3(3-0-6)
517 321 nann1TAwlUsUATY 3(3-0-6)
520 212 nVIngLazasIEUTIUdmSumalulagansaune 3(3-0-6)
520 361 NTAATIEAUALNNTODNUUUTEUUIY 3(3-0-6)

------ udenluniInIvIaNIg 3

FAUIIUIY 21
Ui 3 aansnendi 2

.- 4 . IUUNUIEAA

WA %95197391
U-Y-1
517 313 V9B NITAIN 3(3-0-6)
517 391 BnN1939Y 3(3-0-6)
520 351 nsUfduRussen Iy EdiuAUN N OsLALNI3 3(3-0-6)
poNUUAIUsaUIZTEIU

520 362 AMINTINGONAUIS 3(3-0-6)

—————— P NFONUNLINIVUANY 6

------ Fgdonlusedndneiluiidnunlnenos 3

NYFERS
33U 21
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WRUNITANYINANGATAIVIIUINGINTTABUNINDS

N 4 aransaned 1

o . R ATUIUNU2BAA
SHAIYN Ya51873%1
U-Yy-1v)
517 493 1As9ITY 1 1(0-2-1)
------ A nannlunuInITany 6
------ v rdeRudentunuInIvIANw I U 3
------ A nannlunuIMIB LA NLES 3
SUIUIU 13
N 4 aransane I 2
o . R ITUIUNU28NAN
SWEIYN Fas1831
U-Yy-1v)
517 494 TAsanwide 2 2(0-6-2)
------ wndentunuInivientas 3

SAUIIUIU

5
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ANBSUIYSIEAVIINGINITADUNLADS

517 121 nueA158UlUSHNSUADNNILNDS 4(2-4-6)

517 122

(Computer Programming Skill )

sruuAeufiwoslarmMIUssananatoyadow  fiu  madeulsunsa
wuulpseasne fdudunsmaavadiauazassnaans Ussleadmunidouly nsu
1 madoudoulunaznisteuntsuen uandiu wanddunaein fd aeshusy
flafdu manasounaznsudlugauanses nmswannlusunsuieldlunsuitym
wedielunsdeulusunsudmiulymiidudon

Introduction to computer systems and data processing. Flowchart.
Structured programming. Arithmetic and logical operators. Conditional
statements. Loops. Nested conditional statements and loops. Array. Multi-
dimensional array. Pointer. String. Function. Program testing and debuggins.
Program development for problem solving. Programming techniques for

solving complex problems.

Nnwen1si3sulusunsunauniLnes 2 4(2-4-6)
(Computer Programming Skill I1)
AdsAuneu : 517 111 madsulusunsupouiimes 1

Wi 517 121 vinwensiluulusunsuasuiimes 1

aruAndsiagdoniu navery nsa¥inana nMvhulasnsdsIes
e Tnn msasne dladdudmiuivmundBaduiasiuan n1sdunennnaut
nmsvimmsd nstenesivanilaidunagianiiunis deiduandy meallanisideu
Wswnsudmsuilymiidudou

Introduction to object concept. Encapsulation. Class, method, and
message of class. Object. Constructor and destructor functions. Inheritance.
Polymorphism. Function overloading and operator overloading. Generic

function. Programming techniques for solving complex problems.
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517 211 laseainedaya 4(3-2-7)
(Data Structures)
AdsAuneu : 517 122 vinwzn1slisulusunsuaeuiamnes 2
nsuwnudeyauagsmiaidunsdmitlasafauulady Ussnoumy dad
auan @1 uazfraemih  nmswudeyauasdidiiiunisvedlasiadadesedudy
wazdnssulsznoude sURUL uaz nswl nsTaussBvEnimvesdunenitues
nssesERULaznsAumteya Jayvuuuiulduazuunn nmsussyndldinatle
Beimquitothlassairstoyaluldan
Data representation and operators in linear structures: list, stack,
queue, and double-ended queue. Data representation and operators in
hierarchical and network structures: tree and graph. The measurement of
efficiency of sorting and searching algorithms. Problems on trees and graphs.

Applications of object-oriented techniques to data structure implementation.

517 212 A1599NLUUINIIATINLYILAY 4(3-2-7)
(Digital Logic Design)
Jptfsfuneu : 520 101 fiugureuiamesuaginennsansaumea
nssnzdaandeiiu 2wsitviauaznisdseynd fwadlauuuya aunisids
AIINE  INATANNTARSUNITATINY MMTIATIZLAZDDNLUUNILTNAULAZIT
a19u guUnsalnsnsiuulUsnsuld NIFIATIEMINRTIINMIEN¥IBTUIETANIS
ey
Introduction to digital logic. Digital circuits and applications. Boolean
algebra. Digital logic expression. Logic circuit minimization techniques.
Analysis and design of combinational and sequential circuits. Programmable
logic devices. Introduction to integrated circuits synthesis with a hardware

description language.

517 213 TasesdradanisAunuuuliideiias 3(3-0-6)

(Discrete Computational Structures)
JdaAuneu : 511 102 uARAGH 2

w38 511 109 upaadadmsuinInemansaun 2

fugruadlnenans aoudumeind feitunedudauazammduiudiowin
nsmuazmsUsEgnd  Maufsuduliiasineau edesaniuzdnie

Mathematics background. Combinatorics. Generating functions and
recurrence relations.  Graphs and applications.  Theory of trees and

networks. Finite state machines.
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517 221 MISWAIUNIYINALITITIING 3(2-2-5)
(Object-Oriented Software Development)
wdsdunau : 517 211 lassasetoya
wie 520 213 Inwaiedoyatiugrunasnisuszens
nsouATwAansdsulUsunsudeingloiu doyauussamdsing mauny
AuAzNTA AT Msvieri  Msvimmgliaznisdunenamandi AT
WAZNITEONLUUIENIRG  JUKUUNITERNKUY  LUSUNTUATUALLUUIIRDIMNTIALL
Twslvaea Msawviou msBamieuunatn nslusunsndnuauds
Introduction to Object-oriented programming paradigm. Object-
oriented data abstraction. Representation and message communication.
Encapsulation. Polymorphism and Inheritance. Object-oriented analysis and
design. Design patterns. Model-view-controller. Protocols. Reflections.

Dynamic bindings. Aspect-oriented programming.

517 222 Tassadrauazaartnanssunaunanes 4(3-2-7)
(Computer Organization and Architecture)
Adsduneu : (1) 517 111 ms@eulusunsupauimes 1
517 212 N589NWUUINITATINSLTIAY
Wi (2) 517 121 vinwemalisulusunsupouiames 1
517 212 N1599NKUVMNITATINSLTLAY
WUUIARINSULarduUsEnouTeIreNiIwes antnenssuiuudaiiu
TUSUNTY 1950UAES amﬂmsmiimgmﬁﬂé’q AW ILATOIAZLOAINUE N132NTT
fsuafiunisiiog n1seenuuudUszananatuiiugiuuasdugs seuy
MIBANTT MHEAMUTILATY TEUUSUE/waninakaznIsAaIon nstndanae
nsnfeniaganudlaense mheiudeyanfend anudidguasnstifinuives
seuuUfuinisaeuiawes
Computer model and components. Stored-program architecture.
Instruction cycle. Instruction set architecture. Machine and assembly
languages. Addressing modes. Basic and advance processor designs. Memory
systems. Cache memory. Input/output systems and interfacing. Interrupts.
Direct Memory Access. Secondary storage units. Significances and case

studies of operating systems for computers.
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517 241 msdeanstoyauaziniaviuneuiianes 4(3-2-7)

517 311

(Data Communications and Computer Networks)
F10sRUNeY : 517 122 Winwenalsulusunsunauianes 2
520 101 ‘ﬁ”ugmﬂamﬁ’sma%uaz'immﬁmiamm

wé’ﬂmﬂaﬂmiﬁ@mi%’agaLLasmmgmszwLﬂm wuudnassesdileteale
nsdeasteyanuuuourdonuazAdsia dethdyyiauargunsal nsauauly
seiunsiBenlsdeya anndnenssuiaiotisnenfinnosuazinslnaea La3etie
AoufmesuTnananiziivaruinaning Inslnaeadidd/lefivazindote
Sunesiin ﬁugmﬁmﬁ’umiﬁmumﬁaq nsuUsATetnegos nsdedeuarnsda
dunmaluesedne TUsunsuUszendauAs ot elazusnIsuLLAs ot 18 umesile
ﬁugmﬁuaqmau’%mﬁmmim%ﬁdﬂ&Jﬂauﬁama%

Principles of data communications and open system standards. OSI
reference model. Analog and digital data communications. Transmission
media and devices. Data link controls. Computer network architectures and
protocols. Local area networks and wide area networks. TCP/IP protocol and
the Internet. Basics of addressing, subnetting, naming, and routing. Network
applications and Internet services. Fundamental of computer network

management.

N1931ATZARETNITEBNLULTUNDUIS 3(3-0-6)
(Algorithm Analysis and Design)
wndeuneu : 517 211 lassaineleya
*517 213 Tnssadadansiwanuulidedos
*gnalseunsaunula
Frseianuiuteuraiiunewds 35nsuiaunisdewin  n1seankuy
FupoudTuUUANE I Msulsuazienwus msdeuldsunsuuuunatn duney

[
v

Fn3h suneuitEiiainduaznisusrna dupouiimens waslassadnedeyat
a1 anududoumaiuiiuiiuasna Bufiroundndesiu fegilliduneuisi
NATNAY

Complexity analysis of algorithms. Methods of solving recurrence
equations. Various algorithm design techniques including divide and conquer,
dynamic programming, greedy algorithms, heuristics and approximation
algorithms. Graph algorithms and advanced data structures. Space and time
complexities. Introduction to NP-completeness. Practical examples that use

the aforementioned algorithms.
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517 312 szuudjuanng 3(3-0-6)
(Operating Systems)
FreRuneu : 517 222 lassadsiazaalnenssunouiawmes
nseenLuULkayM I lHAnKavesszuUUTRMsdesdu  seduszneuTed
sEUVURURANIS  NM5InNISlUSwalasinen  NSUSEUIARARUUNSOULNTELAL NS
deanssewinglusiwa nsdanisvaeaush ﬂ’]'ﬁé’]’mﬂ’liLLﬂm%’amﬂaLLazqﬂﬂiiﬁ AU
Uaondulunouiinwes nstfne
Introduction to operating system design and implementation.
Operating system components. Process and thread management. Concurrent
processing and inter-process communications. Memory management. File

and device management. Computer security. Case studies.

517 313 NUHNITAIUIN 3(3-0-6)
(Theory of Computation)
Fdadunen : 517 213 lassaiadanisawinuuulisailos
WUUT18D9UBINTTATUILATATBEHUYA LATBIANUEIAA BalaluRILUY
Sranarlisidn nwund awnazhiansalldfisuiun eelauainuunaas
1A30adNIT3e
Model of computation and equivalent languages. Finite state machine.
Deterministic and non-deterministic finite automata. Regular languages.

Context free grammar and languages. Push-down automata. Turing machine.

517 314 lulaslwsiwaisas 3(3-0-6)
(Microprocessors)
FJUeAUNDY : 517 212 NMT99NLULNITATINELTLAY
wurfnveslulasluswawas nisviruniteluveslalasinswaiwes
amﬂmamawqwﬁwﬁq duUsznevresszuy  Msdleusenarnaidoulusunsuuy
laulasinsisaiges
Concepts of microprocessors.  Microprocessor internal operations.
Instructions set architecture. System components. Microprocessor interfacing

and programming.



517 321

517 323

517 324

260

RANNIINTWIIUIHNTY 3(3-0-6)
(Principles of Programming Languages)
deduneu : 517 221 Mg NALISEIng
WUIANTDIN T TUITLNTULAZATOULUIAA AIUTZIIANANIEY MNUFURUS
LATAIINRUNY ﬁnﬁﬂﬁﬁ@u“a NSAIVANFIAUNITIY miﬂ’mﬂuiﬂmﬂimﬂaa
nsAnEILaENISIUIEUTI—UNTBULLIAATENURIN M IUTUATY
Concepts of programming languages and paradigms. Language
processors. Syntax and semantic. Data types. Sequence control.

Subprogram control.  Study and comparison of major programming

language paradigms.

ALY UM S ABUTUIHNTUA BN 3(3-0-6)
(Programming Expertise in Java)
WTIRUNDY : 517 122 1inyen1slsulisinIuaeuiimes 2
pnitlasziugaisafunsdeulusunsudeing  wadinisveslusunsy
911 YefmunAsifun1u19121 nsaeulszniafiensn1w1anangluuy
WINTFIU NMSHNRUNSWeUlUTUNTY WadanswATym
In-depth understanding in object-oriented programming. Behaviors of
Java programs. Java language specifications. Java SE certification exams.

Programming practice. Problem solving techniques.

nswaunlusunsuUszgnduugunsaiiadaui 3(3-0-6)
(Mobile Application Development)

FusPuneu : 517 122 inwen1slguluswnsunauigas 2

(] o

g1sauIsuazssuuUuanisdmsuaunsalindoun aIesilolunisiimun

1 [

weallan19@eulsunsy dudadedlduvunsmiin@ele) n1sdaniswnnisal

e

'
[ a

drufnsdelunisdeulusunsuiidday wnudl dunds nsdearsiuuinisuay
\P3UUEIAY

Hardware and operating systems for mobile devices. Development
tools. Programming techniques. Graphical User Interface (GUI). Event
handling. Important Application Program Interfaces (APIs). Map. Location,

Communication with services and social network.



517 325

517 331

517 332

261

nsalusunsuUszanAdmiunateunanwasy 3(3-0-6)
(Multi Platform Application Development)

wadalunsianngendusdviuaeunamiesunanariiouuazlulud
msanlUsunsudsegndfmeguldnuvianion wdeslewnmmenduas dediin
Tunsiaunlusunsuussgnduuuvangunasasy Tsunsuussgnduuuiuiiniag
WUUNEY

Techniques in software development for multiple platforms including
desktop and mobile. Application development with single code base.
Software development tools. Limitations of multi-platform application

developments. Native and hybrid applications.

Uy Uszhvg 3(2-2-5)
(Artificial Intelligence)
wndsdunau : 517 211 lasaseteya
wnAndggUssAngidesdiu BasuAlamuuuse 9 Uszneude ms
Fuvn MsumuALg uaznsiouiveaeios maUszndludunsiaung su
ATe1ey MIUTTINANANTIGIINYIR MIfigatimauiun waginennmsviususd
Introduction to artificial intelligence concepts. Problem solving
methods: searching, knowledge representations, and machine learning.
Applications in major areas: game playing, expert systems, natural language

processing, theorem proving, and robotics.

STUURIBE8Y 3(3-0-6)
(Expert Systems)
dsdunau : 517 211 lassaiadoya
vio 520 213 lassadredoyaiugiunasnisussgnd
ssuugumnuiidesdiu nsesnuuusuUgIuAN;  wadansunuaaug
Waen iefesdlonasnvvesssuuiiBenrny  ABmseysnu msdaveNasyds
doundalaza It MILEIIIANS NsesuegNa Nifny NMIseaniuy
uazWANsTUURTnmgy dauseussanuiulduaznindilanwssseia
Introduction to Knowledge-Based System. Knowledge-Based Design.
Knowledge representation techniques. Expert system shells, tools, and
languages. Methods of inference. Reasoning mechanisms with forward
chaining and backward chaining.  Knowledge acquisition.  Reasoning
explanation. Case studies. Design and development of expert systems. User

interface and natural language understanding.
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517 333 ATSATUIULYIITIRUINAG 3(3-0-6)

517 341

(Evolutionary Computation)
Jurdadurew : 517 311 MwTzikarn1seonLUUTuRews
awnsluanwauznseuamudedinsunisunleymnaz s imungau
flan §73afnd tumeuiBileiugnssy Waunsudeiugnasy uausshug  tumeu
BNTUTZLIUNITHINGDS
Evolution as paradigm for problem-solving and optimization.

Heuristics.  Genetic algorithm. Genetic programming.  Artificial ants.

Estimation of distribution algorithm.

danllnenssunazmaluladinsadngnauniines 3(2-2-5)
(Computer Network Architecture and Technology)
FwdeRuniey : 517 241 nsdeansleyauaziAIeY RN Ines

) 1

anndnenssuniedisasufinmes yalnslnaoaiidi/ledt nsienles
senirnaietnediefidf/lofl nsuvaaIetiedes svuudelawu nsdaidunia
wuumeilazkuunain nslnasadadunis n1sdwiudeyawuunszateiay
wuusEyngy waluladduiniedisaeufiames nsdeaisszezlng uaggunuy
3013 Mugiuszuunsdwnkuunszats maluladlunissunuussuy
wietieneufinnes wnetienisdeansdmsunisiuinsuundeuiivazuuuly
d18 ANUanAuluseuulAToUIBLaZUINIT LASOTWEIUR AN OU NaNNIT
PANUUUKAZAITUINITIANITATOUIY AMAINAITIIUINIT N15TANITTEUY
LASOUIUADUNIADS

Computer network architectures. TCP/ IP protocol  suite.
Internetworking with TCP/IP. Subnetting. Domain name system. Static and
dynamic routing. Routing protocols. Broadcasting and multi-casting.
Technologies of computer networking, telecommunication and service
models. Fundamental of distributed computing systems. Computing
technologies on computer networks. Communication networks for mobile
and wireless computing. Network system and service security. Virtual
private networks. Principles of network design and administration. Quality

of service. Computer network system management.
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517 342 anulasnngluszuunsuNInasuaziA3eL1e 3(2-2-5)

517 343

(Computer and Network Security)
Fradunion : 517 241 nnsdeansteyauazinietioneuinines
ﬁugﬂuuazL{]mmUﬁuaﬁmmﬁumﬂaamﬁﬂuiwuﬂauﬁ’sma%uazLﬂ%?hEJ
n15Usefiunarn1sdnnisaiudes ndnnisnistesiussuuneufinmesias
\3etny MIafalaziinspiszuumaithsiadeya nisdearsuvutasady ng
AuANNINEY N3iigaiiese avefletedva Tufusesiiiia msananuuas
Uoafiuszuu Ussfiunenguaneuaza3esssy nsdfine
Fundamentals and goals of computer and network security. Risks
assessment and management. Computer system and network protection
principles.  Construction and analysis of cryptosystems.  Secure
communications. Access controls. Authentications. Digital signatures. Digital
certifications. System threats and protections. Legal issues and ethics. Case

studies.

n3dgulUsunsuuuAIaIgARINILNDS 3(2-2-5)
(Computer Network Programming)
wdeRuneu : 517 241 nsdeansloyauaLATaYIIABNTINDS

[y

anUngnssuvesiusunsudssenddmsuiniedie annlnenssuwuugsu/

e>2p

4

Tiuimuazuuuidfiosyies nsinaoaluduszgnduagivsunsudssgnddny
w3eve andnenssy win wasluswaveslviuinis seuudinnis ssuudes
dmiunsiearsdeya wagnisdenléuinisvesssuuiliAeadas vinisludy
dwhudoyauaziueadots Inslnaeademstoyauvuiidesdinmsaiumadonse
waruuuiilideainisa¥snisidende nsdeulusunsuwuudeniin nszuruny
Benszuzlna sedeuisniatenszezlnaresan Aesul walla N1s0nLUY
waznsRaLIlUsLNsUSEYNAUWATEYNY

Architectures of network applications. Client/server and peer-to-peer
architectures. Application layer protocols and network applications. Server
architectures, types and processes. Operating systems, communication
subsystems and related system calls. Transport and network layer services.
Connection-oriented and connectionless protocols. Socket programming.
Remote procedure calls. Remote method invocation of Java. Corba.

Network application programming techniques, design, and implementation.
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ABUNALMBINIIANE 3(3-0-6)
(Computer Graphics)
FwdeRunieu : 511 242 fyadinigaduiarnisussend
517 122 vinwgn1afisulusunsuneunames 2

vanmsiuguLaziunulstadunguvesreuiimeiniiing drduns
MUNIAIUNTIING NszUIUMSLIARBS NsuanNalgugIunwind Janesa
nsAsuulandedunssamanusnade nslusunsunafind 2 iR uaz 3 97
nsuauazssdud  nsuwmiBunal  msadennmedeulmdeneuimes
e deiiauladureuineinsiind

Fundamental principles and algorithms underlying computer graphics.
Graphics processing pipeline. Rasterization. Primitive graphical output.
Viewport.Geometric affine transformation. 2-Dimensional and 3-Dimensional
graphics programming. Lighting and shading. Scene graph representation.
Introduction to computer animation. Interesting topics in computer

graphics.

N13UIEUIANANINARINA 3(3-0-6)
(Digital Image Processing)
wndsdunau : 517 211 lasaseteya
LLmﬁ@ﬁugﬂuﬁuaﬂﬂiwaumwizmaNamwaﬁﬁa ASHUAINTIN NS
UFUU5I0I0W MYsaEAIM M3TUSANTH NMSMIYUNIW NsLUsdILAIW Tadedi
WaulagmunsuszananIniava
Fundamental concepts of digital image processing. Image
transformation. Image enhancement. Image restoration. Image compression.
Edge detection. Image segmentation. Interesting topics in digital image

processing.

douszaufdvia 3(3-0-6)
(Digital Multimedia)
UsAUneY : 517 122 vinwensidsulusunsuasunimes 2
Anuveamaluladdeussaundvianaznisussenald n1sasededseay
ey mlLLWU“U@Nﬁﬁ@Ui ﬁllﬁlilm@”lﬂ‘] E{E]U'i EIQJLL‘UUUQ?{QJWHS Lﬂ'ﬁENlIE]ELUﬂTi
I‘UiLLﬂiNaa‘Ui LA miuuamauaaaﬂi au n15deans nmsthdaien way
mmgmﬁu@\‘iaaﬂiuam
Digital multimedia technology overview and applications. Multimedia
authoring and data representations. Interactive multimedia. Multimedia
programming  tools. Multimedia data compressions. Multimedia
communications, content delivery, and standards.



517 361

517 391
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Sumesiiinvamnassnas 3(3-0-6)
(Internet of Things)

ninnsidesdunazuuildnlubesdumesiinvesmnasinds (loled)
nsdlAnwmsldaudumesidaveanasinds mssenuvuuaraivgunsnidouse
napeufinwes  nsdenlesdoansiiuszuuuinisduwedidn  Ussaunisainis
Tdnuvesdldseuy anudasnsisvesssuy

Introduction and trends of the Internet of Things (IoT). Case studies of
using the Internet of Things. Designing and building connected computing
devices. Integrating internet services. System user experiences. System

security.

/N9y 3(3-0-6)
(Research Methods)
[Fouly : lnganudugeuveinAivaeuiines

nsiasendynn Tuneulazn1siawnunsideidesdu n1sfinunan
sEuuABNiiImes NswIgutayatazn1siauIlUTNTL N13Ungesnwlusunsy
nsUszliunani1sfnen39s 1551897UN15I98 N13INNLONETLAZNIT19D9 11T
ULaun1a3vINIg

Problem analysis. Introduction to research procedures and planning.
Computer system configurations.  Data preparation and program
development. Program maintenance. Evaluation of research studies. Methods

of research reporting. Documentations and citation. Academic presentation.

N1999NKUUTEUURNAILAZIZUULIANDIT 3(3-0-6)
(Embedded and Real-time System Design)
dsAuneu : 517 312 syuuUfuRnIg
517 313 @nUnunssunauinnes

29AUTENOUVDITZUUEIAILAZIZUULIA1933 NsdanTIsiszuuiliiilas
SEUUIANTSY Nsad1efLuUsEUY Anudedelduazanunmuseninudene
NIIVIIULUUNFONAULAZNITIUTUATULUUNTOUAUY N1TIANINUANIT AIDEI
YessrUUilifuarsruUNa1aTe InTesiloniseeniuy vhieidelutagtumaszuy
HaUas T2 UUA193

Embedded and real-time system components. Embedded and real-
time system synthesis. System modeling. Reliability and fault tolerance.
Concurrency and concurrent programming. Scheduling.  Examples of
embedded and real-time systems. Design tools. Current research topics in

embedded and real-time systems.
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517 412 MSATUIMULUUHNTIOUES 3(3-0-6)

517 431

517 432

(High Performance Computing)
dsAuneu : 517 313 andaenssumouiiines

N153LATIEY N1TBBNLUY LAENITVNIIAANAYBINITAIUINANTTAULES
gnnInenITULUVILIL SuRewIEuuUTLL wnsifeullsunsuunTiuLes
unasmedi Ussiiudesanssaus msUsvgndduinginisuayimnssudsinnm
wteidelulagiu

Analysis, design, and implementation of high performance computing.
Parallel architectures. Parallel algorithms. Parallel programming languages

and platforms. Performance issues. Computational science and engineering

applications. Current research topics.

nsi3euivauaiona 3(3-0-6)
(Machine Learning)

LY 1

Fwtaduneu : 517 331 Jyanusshvg
fugtuesnsieuivenaiesna madsuduvuimsaey  naFeuduuy
Lifinsaeu MIBeuiLuuEIMaY  M3SeuineEda nqunsseu N5y
wagiaulutagdu

Fundamentals of machine learning. Supervised learning. Unsupervised
learning. Reinforcement learning. Statistical learning. Learning theory.

Current research and development.

N13UITUIANANIEITTTUYIA 3(3-0-6)
(Natural Language Processing)
ndsdunau : 517 211 lassai1adeya

WUIARTDINIWITITUEIA N15IATIEANUIEALarlATIas19UsEluALa
MNYENIAUS WATANITILATIERAT NMSUNUAILYMNNEYeIUTElEA N1TIATIZALAY
mMsaFsmnuAiusEninalselen msdszinanadeyaldes

Concepts of natural language. Lexical and syntax analysis. Parsing
techniques. Semantics of sentences. Analysis and relation creation

between sentences. Speech processing.
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NITANUIULUUNTZINY 3(3-0-6)
(Distributed Computing)
Fradunon : 517 241 msdeansteyauaziadetnunouiiames
NANNISVBINITAUIULUUNTEINY  NITOBNLUUTEUULUUNTEANY  UTEiiu
Tunsdeans nmsUsganuen anundeudy Anuamuseamdsmey Ay
yioadu mnuvuwiy arwdasads mellenwiaussous msUszgndsnunis
ns¥ane vvedduuasimalulagludagiu
Principles of distributed computing. Design of distributed systems.
Issues in  communications, coordination, and synchronization. Fault-
tolerance. Locality. Parallelism. Security. Performance analysis. Distributed

applications. Current research topics and technologies.

A159BNLUULAZAISUSHITIASDUIUABUNILADS 3(3-0-6)
(Computer Network Design and Administration)
Fradunon : 517 241 msdeansteyauaziadetnunouiiames
30 520 241 “aNVDIATOVIUADUNILADS

yilavosgunsalsnuinIotireuiinmesuaznisiiouse nsinTzilas
senuuulasiadIuaderie Inslnaoadmdunie n13eenkUULAZATRIANSEUY
#3039 inFetsusnnangiiaiiou indevivarudaiiou in3etneldans way
wiadnsuinaniig nsnsAigUnsaldaduniauaznisianisgunsailussuy
\ASeU18 NSAAY NIRRT waznsuImsinnisiaiesiliuinisuasiaiosy
TAusng mﬁ(?iy’ﬂmmuammsﬁ”]ﬁﬂ WBNsUITMIsANUEANAIALaEN1TUTEEUAIY
Undedovesszuy N139NSURYTTTUU N1TUSIITUTEENS A NazALUaRnAY
\Feailonaginsinaoainnsgiudmiuuimsianmaieiotns nsdifnu

Types of network devices and interconnection. Network topology
analysis and design. Routing protocols. Design and configuration of
switching system, virtual local area network, virtual private network,
wireless network, and wide area network. Router configuration and network
device management. Installation, configuration, and administration of
network clients and servers. Access control lists configuration. Fault
management methods and evaluation of system reliability. System
accounting management. Performance and security management. Tools
and network management standard protocols for network management.

Case studies.
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i3aUnegugesiiae 3(3-0-6)
(Wireless Sensor Networks)
Fradunon : 517 241 msdeansteyauaziadetnunouiiames
wieteduwesilesiu unannesuveaduwes nseenuuuLaznIsin
NuA3eeduees walan1sAdllednnveMUUAIAYILAS WA NS
AIUANLATOUIEUATNTIAEUNIY N1sUTTINANaaTauATINTY AuUaensdy
vodlassasneiugn nsdoulsunsudmiuduges
Introduction to sensor networks. Sensor platforms. Sensor network
design and deployment. Bandwidth and energy constraint aware
techniques. Network control and routing. Collaborative information

processing. Infrastructure security. Programming for sensor.

STUUNTATUIUUUUNGULLS 3(3-0-6)
(Cloud Computing Systems)

nMsfwaLuunguedesiutazmaluladiioides Samauriduy
g“dLLUUmﬂﬁu%msma\‘imiﬁﬁmmwumjmLmJ anUnunssumsmuinLuungy
we nMsiiudeyavuszuukuunguue malulagnisiiadonass Ussnuaiu
anulaeafouasnnvdinn mehuuiididesiy nsdifne

Introduction to cloud computing and related technologies. Necessary
middlewares. Cloud service models. Cloud computing architectures. Cloud
storage. Virtualization technology. Security and privacy issues. Introduction

to MapReduce. Case studies.

ABUNILADIIN AL 3(3-0-6)
(Computer Vision)
JUsAUneY : 511 241 NyAdiagady 1
517 122 Minwgnsideulusunsuneuiimes 2
nsafrawaznsianisamidesdiu msafndnuasy msedeulm s

ada v 6 Y o v v

Anmudng NMsUssaanaInvied n133a1ing videddelutagtu
Introduction to image formation and manipulation.  Feature
extraction. Motion. Object tracking. Video processing. Object recognition.

Current research topics.
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517 452 aanUnenssunaznsieulusunsuuuding/tengy
(GPU/APU Architecture and Programming)

3(3-0-6)
AudeRuneou : 511 241 NYALTLEAY 1

517 122 ¥inweMsleulUswnsUABNNILADS 2

an1Unenssuvesdfig/eiigilowu  ANNd1AYY0INITWEUTUIUNTUULAN
g/1ofig
Y Y

il

n1si@gulusunsulamuduea n1sinlimuizauigawarnisnidn
Joiiananvedlusinsuuudig/efy n1suszandldauidng/efigtugs
Introduction to GPU/ APU architecture.

Significance of GPU/ APU
programming. OpenCL programming. Optimizing and debugging a GPU/APU-

based program. Advanced applications of GPU/APU.

517 481 1399AALANIZINIINIINISADNAIADS 1 3(3-0-6)
(Selected Topics in Computer Science 1)

Wauly : TneANuduyUYRINIAITIABUANILADS

wtetegluauaulalulagdummguiaeuiomes  maluladansaume
Nsdeans 138U uazn1sUsEend

Topics of current interest in computer information technology,
communication, network, and application.

517 482 L‘%laeﬁ'maqumﬁwmmﬁﬂamﬁama% 23(3-0-6)
(Selected Topics in Computer Science 1)

Wauly : IneANuBugUYBINIAITIABUNILADS

widetegluauaulalulasiummauiaeuiiowes  naluladansauna
NN5d0a15 LASaYNY uarN1TUsEYNA

Topics of current interest in computer information technology,
communication, network, and application.

517 483 1309AALRNIENININGINITABUNIADS 3

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

Wauly : TneANudusaUYRINIATITIABUAILADS

wtetegluanuaulalulagiummguiereuiomes  maluladansaume
N"5d0a15 LASaTNY wan15UsEYNA

Topics of current interest in computer information technology,
communication, network, and application.
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3aeRARNIENISINeInIsAaNiames 4 3(3-0-6)
(Selected Topics in Computer Science V)
Foula : Tneauduseuvesnaivireuiinges
shdefieglumuaulalutegdummauirenfiunes  waluladansaume
Msdeans A3eTne LagnUszend
Topics of current interest in computer information technology,

communication, network, and application.

399RARNIENIIMEINISABNRMDS 5 3(3-0-6)
(Selected Topics in Computer Science V)
Foula : Tnearuduseuvesnaivireuiinnes
shdefieglumnuaulalutegtummguirenfiunes  waluladansaume
Msdeans LA3etne LagnUszend
Topics of current interest in computer information technology,

communication, network, and application.

L5D9AALANITNIINYINITABUNLADS 6 3(3-0-6)
(Selected Topics in Computer Science VI)
Wauly : IneANuBugUYBINIAITIABUNILADS

U a

widetegluauaulalulasiummauieeuiiowes  naluladansauna
4 A ¢
NNERENT 1ATDY1Y LarnN1TUTEYyna

Topics of current interest in computer information technology,

communication, network, and application.

L5D9AALANITNIINYINTITABUNLADS 7 3(3-0-6)
(Selected Topics in Computer Science VII)
Wauly : IneANuBugUVBINIAITIABUNILADS

U a

widetegluauaulalulasiunmmouieeuiiowes  naluladansauna
4 A ¢
N3ERENT ATV Larn15UTeyna

Topics of current interest in computer information technology,

communication, network, and application.
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329ARANITINAINEINTITABNRIADS 8 3(2-2-5)
(Selected Topics in Computer Science VIII)
Foulw : TnemnudusenresniAinaouiines
deioglumualaludagtiummeuiaeuinmes  waluladasaume
Msdeans LA3eTne LagnTUsend
Topics of current interest in computer information technology,

communication, network, and application.

39AnlRNITNISINEINTTABNR MBS 9 3(2-2-5)
(Selected Topics in Computer Science IX)
Fouly : TneanuBugeuvesnAivneuiinesd
hiteioglumualaludagtiummeuiaeuinmes  waluladasaume
nsdeans 1AFoty waznsUszegnd
Topics of current interest in computer information technology,

communication, network, and application.

1A3997U4390 1 1(0-2-1)
(Research Project 1)
Houlw : InwanudugeuvesnIrivineNiines
Anirsanailu S vide U
nMsAnwdeidenmeinenmsrenfinmesiildsuniseusanaain  ms
IRTUlATITNNUITY wagiiEue
Study of the computer science topics approved by the department.

Research proposal preparation and presentation.

Tase9udy 2 2(0-4-2)
(Research Project II)
UsAUNBY : 517 493 1As9uide 1
Foulw : JilTanadu s we U

meeludeddedldausluivn 517 493 lasedde 1 Weuseau
LAZULAUDNAINUITY

Research on topics proposed in 517 493 Research Project I. Report

writing and research presentation.
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517 495 A1SHN9U 3(laidoandn 2109Tu9)

(Practical Training)
deuly: Tneaudusenvesnaivineuiumes
nsufURuluantulszneunisludnvaenidnaudanga wWelild
Uszaunisaiainnisllu fUaeuildsuneununeiiferfuaiuninginis
aeufinmed Wunalitosnin 210 4alus
On-the-job training as a temporary employee in order to get

experiences from assignments related to computer science. Not less than

210 hours.
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