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raznaiivlanazlasuauiureuainenasdnuing

(1) ngudvnilumedanssunauines

305503

305504

305505

305506

305507

M3 ulUsLNTUARUIINOTE T UTMTInAN Y
Computer Programming for Graduate Studies
QB NIAIURALAIUTULDY
Computational Theory and Complexity
spuuUfTRmMIdugs

Advanced Operating Systems
NIFATUIMUUVUIURLAZUUNTLANY

Parallel and Distributed Computing

WML AN IIAINTTUADNNIADTUAZNITAIUI
Uszgnsl

Special Topics in Computer Engineering and

Applied Computing

(2) nguIvlygUszhvguaznisussatanadygyin

305510

305511

nsUsyInanadyaIuAIatuge
Advanced Digital Signal Processing
NSSEUIVRAATOIINTUALN1TUTEYNA

Machine Learning and Applications

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



305512

305513

305514

305515

305516

305517

305518

15

NTIATIEIRATERNLUUNSU U USTENInauwe
LaTABUNILADS

Human and Computer Interaction Analysis and
Design

m'ﬁﬂizmamamwﬁﬁﬁasﬁguqq

Advanced Digital Image Processing
ﬂ’e)ll‘ﬂ%L@@%ﬂi’]ﬂﬂLLaBﬂ’]iVTWﬂ’]WLﬂg@ulﬁﬁ%UQQ
Advanced Computer Graphics and Animation
nsUszananadyyuanliny

Multimedia Signal Processing
WesgrudaRiifsarnsUsTend

Multimedia Standards and Applications
ARUNIWMBTIVAtLAZNTUSEENA

Computer Vision and Applications
MTONLABNNNITUTENIANAN WA

Special Topics in Digital Image Processing

(3) NENAIYIIAINTTUYDONAWS

305520

305521

305522

305523

305524

305525

305526

305527

NNTDONLUULAZANTIANITIAINTTUGONALIS
Software Engineering Design and Management
AMINTTUANILADING

Requirements Engineering
NFILATIZYLAZNITODNLUUTONALIS

Software Analysis and Design
wnAakaznseanuuuaaIUnenssugonsnls
Software Architecture Concept and Design
WNAALAZNITOONUUUANENARA T NALIS
Software Product Line Concept and Design
NIMIUFDULALATIVADUANNAULAAAUNAVDITLUY
System Verification and Validation

AN TNYDITEUUABNTINDS

Computer System Quality

WO NLABNIIMINTTUIDNALITUALIAINTTUTZUY
Special Topics in Software and System

Engineering

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

UAd. 2
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(@) nguIvnalulagansauisuasiaiavienaunInes

305530

305531

305532

305533

305534

305535

305536

305537

305538

m‘%aﬂwﬂauﬂamaiﬁugq

Advanced Computer Networks
SEUURIAILAL TEUULIANRT

Embedded and Real Time Systems
\nTevneindouiiuaziadetieliane
Wireless and Mobile Networking
Inslnpeauuudainaduaznisussand
Multicast Protocols and Applications
AMUUaDASBYBIRBUTIILADILAZLATOUNY
Computer and Network Security
druraUszaunRUNINOTUATLIULYDS
Computer and Sensor Interfaces
w3 RTIaEN1TUTEYNG

Sensor Networks and Applications
diannsetindiBananazszuuviueud
Mechatronic and Robotic Systems
MTaMNAYNIITEUURIAILALIEUULIATTS
Special Topics in Embedded and Real Time

Systems

(5) nguAYIAINTIUTOYAUALATHUMNA

305540

305541

305542

305543

305544

305545

305546

isuumi%’mmigmﬁﬁaiﬂa‘ﬁzuqq

Advanced Database Management Systems
nsvmilieadeyauazn1svinimnleniv

Data and Web Mining

NsYsNINISTeya

Data Integration

FTUUAITAUNADIANT

Enterprise Information Systems
N1509NLUULAE NI THNAILIANURENTTUTIUTNS
Service Oriented Architectures Design and
Development

AEINITTUAINS

Knowledge Engineering
msfududayauaznisAuniiy

Information Retrieval and Web Search

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

UAd. 2
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305547  vhdeiiAunalmInTINToyaLarasAumA
Special Topics in Data and Information

Engineering

(2) IneIwus Tsidaanin
305555  ANYIUNUS 1 LHU N WUU N2
Thesis 1, Type A2
305556  ANYIINUS 2 UKW N WUU N2
Thesis 2, Type A2
305557  ANYITINUS 3 LKW N WUU N2
Thesis 3, Type A2

(3) srwrvsaulitundaeia U
305550  sxileuinidumainenransiazinalulad
Research Methodology in Science and
Technology
305558  duuun 1
Seminar 1
305559  duuun 2

Seminar 2

3(2-2-5)

12 wU8NA

3 BUILNA

3 BUILNR

6 MUILNA

5 wlena

3(3-0-6)

1(0-2-1)

1(0-2-1)

UAd. 2
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3.1.4  WHUASANEIANGATIAINTIUAIEATUNIUIIN 1U13B1IAINTIUADNNUADS
3.1.4.1 WNU N WUU N1

Ui 1
= v
A1ANTSANYIAU
v a doa Y98N
SWEIYN Yo o e s b
Waui-UfoR-Anendseauie)
305550  SeblguasIveMTINeImanswazmalulag 3(3-0-6)

(Lidunhein)
Research Methodology in Science and Technology
(Non-credit)
305551  NEUNUS 1 W N LUU Nl 9 nenn
Thesis 1, Type Al

37 9 wuq8nA
U 1
aan1sAnwIUane
AU Fo3n . jfzanﬁ,
Waef-UUR-Anedrenuieg)
305552  ANYIINUS 2 LKW N WU Al 9 UUBAR
Thesis 2, Type Al

305558  duuun 1 (luduniiein) 1(0-2-1)

Seminar 1 (Non-credit)
593 9 Mu28nA
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Ui 2
A1ANTSANYIAY
SHEIYN T
305553  ANEIUNUS 3 bHYW N WUU N1
Thesis 3, Type Al
305559  duuun 2 (ludumiiein)
Seminar 2 (Non-credit)
594
I 2
AANsAnyIUane
SHEIYN T
305554 ANYIRNUS 4 WHU N WUU N1
Thesis 4, Type Al
594

UAd. 2

enn
Wu-UJUR-Anefdenuia)
9 ihgin

1(0-2-1)

9 BUBNA

AVe Bl
Wuf-UuR-Anwdaeaules)
9 Mienn

9 “28An
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3.1.4.2 LNU N LUU N2
Uit 1
ANANTSANEIAU
IREIY Fodn “ :ﬁ? Z“” y
WMuf-UJUR-ANYIAEAULD)
305500  AdaansamsuTudefnwsuImnITuABNNIADS 3(3-0-6)
Mathematics for Graduate Studies in Computer
Engineering
305501  andmenssunazasnsnoufimesiugs 3(2-2-5)
Advanced Computer Architectures and
Organizations
305550  sxLUsuiidenineimansuazimalulad 3(3-0-6)
(ivfumidiefin)
Research Methodology in Science and Technology
(Non-credit)
3055xx  AYADN 3(x-x-X)
Elective course
594 9 wUEnA
Vi1
aAnsAneUae
SRAIY Fodun - jfzanﬁ,
MOu¥-UHUR-ANEINIEAULR)
305502 ﬂ’]i%Lﬂi’wﬁLLatﬂ’ﬁ@@ﬂLLUU‘??UG]@U%%%UQQ 3(2-2-5)
Advanced Algorithm Analysis and Design
305555 ANEIUNUS 1 KU N LUU N2 3 NEAn
Thesis 1, Type A2
305558  dunwn 1 (litduniiefin) 1(0-2-1)
Seminar 1 (Non-credit)
3055xx  3UE9N 3(x-x-X)

Elective course
594 9 MU28nA



SHEIYN

305556

305559

3055xx

3055xx

SWHaY

305557

3055xx

21
U 2
= v
AIANISANEIAY
IaA3W

INYIRNUS 2 U N WUU N2
Thesis 2, Type A2
duuwn 2 (iduniein)
Seminar 2 (Non-credit)
880
Elective course
v a8n

Elective course

374

I 2
AANsAnYIUanY
I2IY"
INYITNUS 3 U N WUU N2
Thesis 3, Type A2
880

Elective course
974

UAd. 2

wienn
Wu-UJUR-Anefdenuia)

3 NUBAR

1(0-2-1)

3(X-%-X)

3(x-X-X)

9 BUBNA

Ve ERl
Wuf-UuR-Anwddeaules)
6 Menn

3(x-%-X)

9 MU28nn
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3.1.5 A195U1Y3183Y
305500 ANAFEAATEUSUTUTRANYIAIUIMNITUABUNILADS 3(3-0-6)

Mathematics for Graduate Studies in Computer Engineering

w0 anuduius dladdy nnaidend Wauteidandamans asang n1siigat naw
3 N5 suideudBnameadn anuunzilu dudsdu mswanuasanuiasduvesinusduuuy
liseidleanazsioilosursuiia nMsuanuasvesiadi gnldunsnevinanliseios mslinsziai
wsunudesiu mslnseiannesuayanduig

Sets; relations; functions; recursion; mathematical induction; logic; proof;
graphs; trees; counting; statistical methodology; probability; random variables; some
probability distributions of discrete and continuous random variables; sampling distribution;
discrete-time Markov chain; elementary analysis of variance; regression and correlation

analysis

305501 andnenssuuavesdnsnauinnestugs 3(2-2-5)
Advanced Computer Architectures and Organizations
govlfuIuarnismuauLuuniontu aes tafined wazifafioanie vensduisdiniy

faflnaiamesuazaonenssuyndds szutmbeanuduaznndoulesiuveinay Auaives

migAud miearudndaganssy andagnsmunisideusoiniovieuudy mheUszinanaiuy

%ﬁﬂﬁ’]ﬁbﬂ%maﬁa;ﬁa (ealowdud) uazniisUszuranauuuauIuIuIn g (Bufif) Nsdnnguway

mhemsUszananansiindmiuinguszasdvialy GFfe)

Software and the concurrency controls; cores, multicores, and multithreading;
multiprocessor software and instruction set architecture; memory systems and cache
coherence; memory consistency; transactional memory; on-chip interconnection architecture;
single instruction, multiple data (SIMD) and massively parallel processor (MPP); clusters and

general-purpose graphics processing units (GPGPUs)

305502 mﬁmeﬁu,asmiaaﬂLLUU%umauﬁﬁ%uqa 3(2-2-5)
Advanced Algorithm Analysis and Design
wqwgmmmmwawu Guumamﬁmimmm NNFATIER wmamﬁ ANUTULT DUV
mumamﬁ EJVlﬁ’JﬁEU’e]\WJUWEJ‘N’Jﬁ ﬂum@u%ﬁLLUUﬂiu%’]ﬂLLauﬂ’ﬁUquJﬂﬁﬂfﬁ
Basic computability theory; computing algorithms; algorithmic analysis;

algorithmic complexity; algorithmic strategies; distributed algorithms and applications
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305503 N3REULUTUNTUABLILADTEUS U TR AN 3(2-2-5)

Computer Programming for Graduate Studies

= a o = a L3 = Y o

ﬂ’]iL‘UEJuIUiLLﬂiiJL‘N’JG]Q ﬂ’]iL‘UEJuIUiLLﬂiiJL%QL‘Wﬁlﬂﬁm nsdsulusunsulunyineu
WiouAU N15P8UIUTLATULUUNWA TR N151P8UlUTLATUITIUET nslddrusiaUsrarulusunsy
Uszgnsl

Object-oriented  programming;  event-driven  programming;  concurrent
programming; dynamic programming; functional programming; using of the application

programming interfaces

305504 V9B NMIAINKATAUT UL DU 3(3-0-6)

Computational Theory and Complexity

Wn ATLdLTS Slardu meUni wsesdnsanuzsite selauimsite awlity
U3UN 0olannauunaad 1Aeddnsiise Ussnnvesrnududou nisaaveuvesmnududeu Yoy
fudlden sullymiduiianysal wazidudiendn

Set; relations; functions; regular language; finite state machine; finite automata;
context-free language; push-down automata; turing machine; complexity classes; complexity

reduction; intractable problems; NP-complete problems and NP-hard

305505 spuuUfoAnIstugs 3(2-2-5)

Advanced Operating Systems

53UUUHUANTITAIUNANN FeUUUHURNITHUUNTEIBUALLUULATOUY WUIAALAY
a01UneNTINYDITLUULUUNTZANE ﬂ’]iLU%EJ‘ULﬁEJUmﬁlmiiﬁLLaSLﬁiﬂ nsUszURaNansoNiuLaEnIs
AIUANNTTUTELNARANTBNAY N1FINNITNTTUIUNITUUUNTENY N15UTEAUIATIUTEUURUUNTEANY
dawndeuaiionsss nstmuanssaIdniusruuIa1ae Taflnswagesuuvaninnsiay
g13nuasuuUTaRisnng iSUULLﬁm%uUaLLUUﬂismEJ wuudnasenIsUesiulazn1sineAuUaoniy
Y9338UUUfURNs Jeymludagiuvesssuuuianswuunseatvadelng

Centralized operating systems; network and distributed operating systems;
concepts and architectures of distributed systems; events and threads comparison;
concurrent processing and concurrency control; distributed process management;
synchronization in distributed systems; virtual environment; scheduling for real-time systems;
symmetric multiprocessing and hardware multithreading; distributed file systems; protection
and security models for operating systems; current issues of modern and distributed

operating systems
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305506 NIANUIUBUUVUIURASLUUNTEINEY 3(2-2-5)
Parallel and Distributed Computing
‘ﬁug’mﬂ’]iﬁ’]‘lJ’mJLLUUﬂJU’MLLaSmia@ﬂLLUU{?UG]BU?J%LLUUGUUWU WANANITIBNLUY

funouAsuuvrunuiiiussansnmdmivaadnenssuaietisruiuiifinindeudeuuunsiiviveu

WUUINRBIMNEANUTIMUUNTEIY
Fundamentals of parallel computation and parallel algorithm design;

techniques for designing efficient parallel algorithms for fixed-connection parallel network

architectures; distributed memory models

305507 WlaiilAynIIFINTIUANINaT kAN TALINUTEYNA 3(2-2-5)
Special Topics in Computer Engineering and Applied Computing
Anvuaredunemadauazmaluladiiindulmimsiemnssuneufinnesiaznns

AINUIEENA
Studying and discussion of the emerging techniques and technologies in the

area of computer engineering and applied computing

305510 ﬂ’]iﬂizmawaé’fgﬁg’]mﬁ?]ﬁa%uqq 3(2-2-5)

Advanced Digital Signal Processing

AadeTnaan anduius anuuUsUTiusy finanduiusiies mnududasese
i anuduselssinia ansuiidwazszuuBudu dygradun nsdszanan mMsussgnalinig
Uszananadygumana

Time average; correlation; covariance; auto-correlation matrics independence;
orthogonality; power spectrum and linear systems; white noise; estimation; applications of

digital signal processing

305511 nMsBouivendnsdinsuaznisUszynd 3(2-2-5)
Machine Learning and Applications

wnAMEITUNMsISeuivoueiesing amthsdunasudnadflunsSouivenniesdng
suliifindula Lsevnedszaniioy ngunisdedulanuuiudifiou 1wy T IBRUULUEREY 67
Fuunuuudrhusuastuneuituuudidy madeuslasendesogne wu n1sdeuianailndifes
flanuazilssduiiugiununied nsdangy wu nsdnnduuuuiaiiu damesannnefunrdunas
wuudaesgauinsael N1siE0NINYAUZIALLAZN1TAATUIANR NSHANMISEUIAEAILAENIT
Uspifiutuneuiinisdiuun nsussandldnisBeudvenniesdnstuanendug iwu maguagunin 32
Nsunmg wagmsiansieiiu
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Concepts of machine learning; probability and statistics in machine Learning;
decision trees; artificial neural networks; Bayesian decision theory: Bayesian network, Naive
Bayes classifier,and EM algorithm; instance-based learning: nearest neighbor learning and
radial basis functions; clustering: k-mean clustering, support vector machine, and hidden
Markov models; feature selection and dimensionality reduction; combining multiple learners
and assessment of classification algorithms; applying machine learning techniques to other

domains: health care, biomedicine, and disaster management

305512 NTIATIEVRATRNRUUNSUSAURUS TEnINuY vdlas AUl AT 3(2-2-5)
Human and Computer Interaction Analysis and Design
wnAnRnfuMsUFduiuSserinmyeduazaouinmes Ininewaznisussanana

Toyaveuy vy NM1TIATIEN N1508NKUY Uagn1sUsiliudiuseussauiudld mslieseidselend

nsldau n1seeniuukazN1TIATIETTEUUAMUIMLUUADULA Uadevasuyudludeulusunsy

ABURIADS NMTIATIZAUATNITORNUUURLTIT L NsRansandanandey TRIUSITULANYNUNY

N1TRBNLUUEING
Concepts of human and computer interaction; human psychology and

information processing; user interface analysis, design, and evaluation; usability analysis;

design and analysis of interactive computing systems; human factors in computer
programming; workspace analysis and design; environmental, cultural and legal

considerations; universal design

305513 miﬂismawamwﬁ%ﬁaﬁﬁzuqa 3(2-2-5)
Advanced Digital Image Processing
nsusnniduvatsd@iulunaigauinuasiinian LUUIIa0EIMTUNIUTBINN

AM9RTI93UTBUATI NSUNUANEkaErANEITIRAY N158AFYYIUTUNIUTDININAULALDUITILUY

aeuLn NMINTouUUliududmsunmsiiessiiazySuussnin nsussdiuaunImYaenIn
Multiscale image decomposition and wavelets; image noise models; image

edge detection; color and multispectral image representation; multiscale denoising of
photographic images; nonlinear filtering for image analysis and enhancement; image quality

assessment

305514 ﬂamﬂama%mﬁ\lﬂLLazﬂﬁﬁmﬁwm?{aulm%uqa 3(2-2-5)
Advanced Computer Graphics and Animation
wuzihweadanerenfiunesnsiinlaeiduiinissiasanuuandii nsdunsiziaim

nsuansHanIn mMavhatmedeulm Mtedugmersufiiweinfinuaznimadeuln wu 38013

LLNLQ’]%UQ\‘] 3B IAUUTIRNZTINALLUUATOUAGY MIAAMNLUULTE N591A0IULUUTUNTIHY 115

wanIrawUUlLaRoud3e NTHAAINALTININ FUNTIN N19T180ILUUNEAIMKEZUIINGN1TAISTTUYA

unlSnvia FarmanswARy NsRSI9TUNITYUN
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Introduction to computer graphic techniques focusing on 3D modeling; image
synthesis; rendering; animations; advanced topics in computer graphics and animation:
advanced shading methods, local and global illumination, ray tracing, solid modeling, non-
photorealistic rendering, image-based rendering, scene graph, physically-based modeling and

natural phenomena; fractals; inverse kinematics; collision detection

305515 nsUszanaNady IuaAtAY 3(2-2-5)
Multimedia Signal Processing

v aa

wulAnLAEInUA1TUTEINaNad gy 1adaRiiife I5n1TUTsInanadygyaLienIsaia

A

wazdanisteyaiianiling sruun1sTuivesywLarAuaNRveITEUY N1TYTNINTAYY 081

9 Y
14 o 4

soifleaaneguiuy nqufvesnisUsznassianuisziugeesyed mefududeyaiadiiie dau
sioUszaude unsgrunduiioivamenimadoulnn (eumaiu) Binwiaudasadodoya
Tandlife

Concepts of multimedia signal processing; signal processing methods for
multimedia information extraction and handling; human perceptual system and its
properties; multimodal signal integration; theories of higher-level human cognitive processing;
multimedia database retrieval, media interfaces, motion picture experts group 7 (MPEG-7)

standard; multimedia content security methods

305516 wnsgIuliafliisuaznsUsEgNa 3(2-2-5)
Multimedia Standards and Applications
nanniskaginalulaglutaqduesssyuudafiine W1nsgrudanili

Usvendldeudaniiie n1svidviiveyadadilife n1suszuianakazn1sAududoyadad

Y

YALNIT
1Ay L
e aues NIITN AnLazIAle

Principles and current technologies of multimedia systems; multimedia
standards and multimedia applications; multimedia data indexing; processing and retrieving

multimedia data: sound, music, graphics, image and video.

305517 ARNTIIMOTITIALAZN15USEYNS 3(2-2-5)

Computer Vision and Applications

N1TETNAINNIINBAIN AITHUAININ ATUNULALAITNITAUIFUINE N1330
29AUTENBUYBININ L5UIAMA A1saienInludanrateyutes ngauild Iadaiuifain
wuudians mslvavesuas mlnnginisedoudl msuszgndliaeufiawmesivm]

Physical image formation; image transformation; shape representation and
description; texture; geometry; scene reconstruction from multiple views; three-dimensional
(3D) objects; 3D model-based vision; optical flow; motion analysis; applications of computer

vision
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305518 WIONAENINITUTLUIANANTNAINE 3(2-2-5)
Special Topics in Digital Image Processing
AnwuazeAusemeluladuazuunliuiifadulminisdunsussananannidsa
Studying and discussion of the emerging technologies and trends in the area

of digital image processing

305520 NNOONLUULAZNIIIANITIAINTINONALIS 3(2-2-5)

Software Engineering Design and Management

RANNITIAINITULONAUIT ANUADINITUATTVONINUAVDILONALIT N1TDBNLUY
FaNALIT NITNIUFBU N1TATIVADUAIUAULUAANNE LaENISNAFBUTINALIS 150139597
FoNAWLIS FVIRTRNALIS LagNISUSMISINNISIATINISTENALIS

Principles of software engineering; software requirements and specifications;
software designs;  software verification, validation and testing;  software maintenance;

software metrics; and software project management

305521 AMINTIUAIIUADING 3(2-2-5)
Requirements Engineering
ﬂﬁﬂﬂ’]i%ﬂ’)ﬂiimﬂ’)’mﬁ@ﬂﬂ’]i ﬂiSU’J‘Uﬂ’liﬂ’J’m{;{@ﬂﬂ’ﬁ ﬂ’]ii’)Ui’JiJﬂ’J’]ﬂ,Jgf’eNﬂ’ﬁ 13
%Lﬂi’]%ﬁﬂ’l’mﬁ@\‘iﬂ’ﬁ ﬂ’]i%@ﬁ?%@ﬁ?ﬂﬂ@ﬂ’l’mﬁ@ﬁﬂﬁ msmwaaummamLmamamaﬂmmﬁaﬂms
Principles of requirements engineering; requirements process; requirements

gathering; requirements analysis; requirements specification; requirements validation

305522 MMTIATIZALAZNNITONLUULONALIS 3(2-2-5)
Software Analysis and Design
NANNITHATIHNRALDBNUUULBNAWIS FYANUAUBIRUUTIARITENALIS NagnSuay
Tnseenuuuzeninls MIlasgiiarnsusaliugeiviuag suuuunmseaniuurenins
Principles of software analysis and design; software modeling notation;
software design strategies and methods; software analysis and assessment; software design

patterns

305523 WARALAZNTRBNWUUANUNENTTUYDNALIS 3(2-2-5)

Software Architecture Concept and Design

nsaumNAnaaIlnenTTUYONALIT AIUABINITUALTRTINANIAIUNITYINIUYDS
ANALIS AMNSNYULITIRUAINVBITONAWIT yuuaudsanUnunssurandwas n1sdnvinenans
an1taenssugenduls unsgiuanileenssugensdwis nanniseenwuuantdnenssugenduls na
gMs N3zUIUMIUAEITNseRnLUUandnenssuTedLg nseanuuuantnenssunumii ns
sanuuuanlnenssumunuaudi n1siUSsuiisusuuuuniseaniuukaznsiUTeuliisusuiuy
andnenssugeniuas
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Software architecture conceptual framework; software functional requirements
and constraints; software quality attributes; software architectural perspectives; documenting
software architecture; software architecture standards; principles of software architecture
design; software architecture design strategies, processes, and methods; functionality-based
architectural design; quality-based architectural design; design patterns and software

architectural patterns comparison

305524 WNAALAZNITODNLUUAUNAN A fTONALIS 3(2-2-5)

Software Product Line Concept and Design

NANNITVRIAUNANAUNTONAWIT  N1TIATILIAIIUABINITANINAN AT BONALIS
anUnunssuasnaniudigeniuds  n1seentuvandnenssuaisnaniusigonauls n1snmun
dunsndangnindueivenduds suuvuaendndudigenduls nsauigenduisniunsena
ansvesdunindansndndneigenduad nsdanisaendnsusisondus ndnufuandudu
dwsuangndndaaigeniuat 1wy ndnufuRn1udminssugendwls nanufuRsiunsInniInisg
walla Lasnanu uRnIun1sInn1seeAns

Principles of software product line; software product line requirements
analysis; software product line architectures; designing software product line architectures;
developing software product line assets; software product line patterns; family-based
software development; evolving software product line assets; software product line
management; essential practices of software product line: software engineering practices,

technical management practices, and organizational management practices

305525 AINMIUABULATATIVTDUAIUAULURTUNAUDITEUU 3(2-2-5)
System Verification and Validation
ﬁﬁﬂﬂ?i%’)ﬂﬁ@ULLagﬁ]i’J‘ﬂﬁ@Uﬂ’J’mﬁNL%ﬂﬁumﬁﬂ@ﬂi%‘U‘U ANIINWENUNIINIUADULLSS

NIATINEBUANILANMAFUNS N1IIuaRulagdnludi N13TAYiIenaITNITNIUABULAZNITATIVEDY

mmammama Lﬂ%@ﬂﬁ@ﬁ?ﬁ%}Uﬂ’WiW}ua@ULL@Bﬂ’]iWi’J%ﬁ@Uﬂ’J’]@Jﬁ@JL%Qﬁllwa FINNITMIUEDULAY

mimnaaummammama
Principles of system verification and validation; verification and validation
planning; automated verification; documenting verification and validation; tools for system

verification and validation; verification and validation metrics

305526 ANINUBITEUURABNN AT 3(2-2-5)
Computer System Quality
VANNITAUAINVBITTUUABUAINADS AMANYULYDITEUY WUUTIABIAMUAIN N3
fanisamnin indesfionsdnnisamnn §3TaamaIw nsgIuALAIRERSuT e
UINTFIUAUNINHEATUTEISAWIS W msguaun sy iy leweale/ledd 9126 loweale/ledd
25010
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Principles of computer system quality; system attributes; quality model;
quality management; quality management tools; quality metrics; software product quality
standard; hardware product quality standard; system quality standard: ISO/IEC 9126, ISO/IEC
25010

305527 WITORLAYNIIAINTINYONALISUALIFINTTUTZUY 3(2-2-5)
Special Topics in Software and System Engineering
Anwuazeivsiomaluladuazuwaldufiintulndnisiuimnssugenduaduas

IPINTIUTEUY
Studying and discussion of the emerging technologies and trends in the area

of software and system engineering

305530 wotneneufinoiiugs 3(2-2-5)

Advanced Computer Networks

walulaieietnsatilmi funeuisnig naln uazinslnmeatugamnadiueiods
miﬁﬁuu’maqwémilﬁaﬂLﬁumﬂLLasmiﬁmumﬁagj WUUTIRDUTIRUANEINMTUNITAIVANLAZNNS
Fanam$wenns mstiadeiana sAUTELAnTigMinaueilonsUTuUssBumedidn Anwiuas
FUATIFAUNAINITEAIULATDUE

Modern  networking  technologies; advanced networking algorithms,
mechanisms and protocols; developing strategies for routing and addressing; qualitative
models for resource control and management; quantitative measurements; discuss ideas

proposed to enhance the internet; study and synthesize networking research papers

305531 SEUURIAILAZ IEUUNAID3 3(2-2-5)

Embedded and Real Time Systems

NUTTIIARALUURIFT N1598NLUUNUNEUTEUIANAINILUULAL DY AINADINIS
P33 UUnANTIarAuIndelunsUsTInana N153AN15IEUUNG AT UMeUSEaNaLUY
Has mirgUszananagaAtds awmssansdanad mseeniuuluseduinanats vevduaid vy
TPUUNIANTMAENTUTEYNA NSlAnwIvemieUssananaluuilefiInsenanie 1wy 158 Wes
17 \Bueaduaydun msuszgndldsruuilsfnagszuunaisisiuniimnssiluavdun

Embedded processors; java virtual machine design; real time system
requirements and operating environment; power system management for embedded
processors; instruction set processor; hardware description language; real time level design;
real time systems software and applications; case studies of embed processor families: ARM,
Power PC, MSC, and others; applying embedded and real time systems to engineering tasks

in other domains
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305532 \n3otnelndeuiivasiadetieldane 3(2-2-5)

Wireless and Mobile Networking

vdnmsiaietneliaonaziniedeindeud waliansainifignauaulnelusunsud
\Aueglush (loafi) wadansainduuuoundenuazidsia Uszavsamuesssuunisdeansliansuuy
\ndeudl Brsiidaeietiglimouaziadetnendoud aunmnsuIng MsmunNLazdnnIsns
wndeudl JyvvesszuulsunsuUszondsfadiifeuuuuiulduazuuunszans msdeasiiundien
1nsgrunsdeanslansleviudad 802.15.14 @nd)

Principles of wireless and mobile networks; stored program controlled (SPC)
switching techniques; analog and digital switching techniques; performance of wireless
mobile communication systems; wireless and mobile network access methods; quality of
service; mobility control and management; issues of adaptive multimedia applications and
distributed systems; satellite communications; wireless communication standard IEEE
802.15.4 (Zigbee)

305533 Insinavauuuiiafnaduazn1sussend 3(2-2-5)

Multicast Protocols and Applications

Inslvpeawuulafaaduazn1suszendld TngussasAlazvanavesaIaYula
aad Tusunsudszenditdesnsmaluladiafanad nmsiSeuifisussninadaiaaduazydanad
Tnslanea dofuardoiduvesiafaadinslnnea Sadmadluszuuiadevisanizd (uay) uag
W3DTBLUUNTIE (W) wnAavesnguyiadmnssudueeside (ledfiven) masudafanas n1s
AIUANLaENITIANISWULUTIaasaukuUlnl Mmdumslueietiedainad aun1mnIsusnis (A
Totoa) dmsulusunsuuszgnddafaaduuutnluudmiuiaiaiad (Suluw) wardanndousiad
maddu Madsuidasesiafmadiudunefiinlnslaneanestunn (lefidnd)

Multicast protocols and its applications; objectives and reasons of multicast
networks, applications that require multicast technologies; comparisons between multicast
and unicast protocols, advantages and disadvantages of multicast protocols; multicasts in
local area networks (LAN) and wide area networks (WAN); concepts of the multicast’s internet
engineering task force (IETF), new models for LAN control and management; multicast
network routing; quality of service (QOS) for multicast applications on multicast backbone
(MBone) and other multicast environments, changes of multicast in Internet Protocol version
6 (IPv6)
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305534 AMUUADANBYDINDUNLADIULALLATUY 3(2-2-5)
Computer and Network Security
wadan1sinyiadudasadelussuunsufialnesuuunalegldaulayssuy

ADNNALABTUUUNTZANY INATANISUNTHE 19U NEYHAANUAY NEYUIATITY aegudannsedng

Bn1snradeuanuindefiouasnisszyiinu sruunTadunsynin Wl$iead masnfeves

sanurediannsaiinduazlusunsuussynduuiiv ulaultenissneinliulaondeves

nSmensReNfinmeswavAIer1y MsUsTlukarAITUTIINIANEES WIARYBINENYINNUIMINTTY

Suwedidin (lodfien) Aenfulnslnroauazulounenssnuainaasnds
Security techniques in multi-user computer systems and distributed computer

systems; cryptography techniques: secret-key, public-key, digital signatures; authentication

and identification methods; intrusion detection system,; firewalls; security of electronic mails
and web applications; security policy for computer resources and networks; risk assessment
and mitigation; concepts of the internet engineering task force (IETF) related to security

protocols and policy

305535 drusioUTzauAIUN LD SILALLYUY DS 3(2-2-5)
Computer and Sensor Interfaces
watladmsuniseeniuuaunsaldiureusraiunsuiilne shaziguwas N153uuN

UTELAYTDUGUTDT WANNITVINULEZANYULIANIZVD LT ULLDINAINUA1UTZLAY ﬁzy}mﬁlﬁ'msﬁaﬂ

fumaideuste snpsgriundnvesnsdeansuuuldasuazuuuliane (lev3uilad 1451)

Techniques for designing computer and sensor interfacing devices;
classification of sensors; principle operations and characteristics of various sensors; problems
related to interconnections; main standards for wired and wireless commmunications (IEEE
1451)

305536 W3 BULRS LAY TUTEENA 3(2-2-5)

Sensor Networks and Applications

wdnmsesetewues wuwesinun ssuuiisessunisvhnuveasued Jymly
nseenwuukaziluldnureaTevewwees ATAN15INANSITNULULATIAYILAENEIU N3
muswaznIdumdlueietnouees n1sUsznanadoyatan n1sdndiduia Tnssadreiugu
NM33nwIANLUaendy N15B8UTUTENTUATOUBULLDT N1YILETUINTTIUEUTULATDU I ULLDS
WU AvInsdiassueed (wuwesidunea) tadedisiwuwesliatuazuinsgiuiifsates
nsfiANwINISUsEENANISIENUATEY UL TTEUUADNNIADT
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Principles of sensor networks; sensor node; sensor platforms; sensor network
design and deployment issues; constrainting techniques for bandwidth and energy usages;
control and routing in sensor networks; collaborative information processing; querying;
security infrastructures; programming for sensor networks; sensor networking languages and
standards: sensor model language (Sensor ML), wireless sensor network and related

standards; case studies of sensor network applications with computer systems

305537 didnnsedndiTanauayszuuueun 3(2-2-5)

Mechatronic and Robotic Systems

N1TIATILIAUAIANTUALNITLUAINAR K5I TULUUALAZNIVDIDBELADT LTUTDTHAY
1309957979 QﬂﬂiaiﬁLﬁﬂmaﬁﬂﬁuazmi%‘m m'ﬁﬂizmamaé’ﬁgfmmmwﬁaqé’u NSAIUALLAY
Uszanauanlugavendulaes 33aludunazniswlatuuuieniud saumansuuuludramduag
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wuudaundu dmuautese mi’mLLmuﬂ’mﬂ?{auﬁﬁuawjuﬂuﬁ

Kinematic analysis and coordinate transformation; forces, moments, and
Euler’s laws; sensors and actuators; electronic devices and measurements; some
fundamentals in image processing; trajectory interpolation and control; rigid motion and
homogeneous transformations; forward and inverse kinematics; velocity kinematics; dynamics

and control; nonlinear trajectory control; feedback control; joint controller; motion planning

305538 WTONAYNITZUUESILaZTEUUIANAT 3(2-2-5)
Special Topics in Embedded and Real Time Systems
Anvazeiusomaluladuasuualiuiiiatulminisiussuuilsfuazszuunan

39
Studying and discussion of the emerging technologies and trends in the area

of embedded and real time systems

305540 izUUﬂ’]i%@ﬂ’]ig’]U‘ﬁ@iﬂﬁ%ﬂQﬂ 3(2-2-5)
Advanced Database Management Systems
szuugutoyaatvln 1wy ruteyauuuidaseaine rudeyaidana uazgudoya
WUUARTY NMIUTEUIANARATS WU N15UTERIaNATRYalUUAATY NMSYIRYT N15IHRUATTALHYOY
wazmsLindsEanBaimuesdng msaiaingdmiviuaznstiseinuin mafiudeyaiuiuvunald
Wu grudeyanuunszaeuarszuuiiludoya msdafudeyafitduuniuaziunedut nsifudeya
LuUnaua-AASuRIele msmuaumshaundeuiu madAuvesdeya
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Modern database systems: semi-structured, temporal, and stream databases;
query processing: data stream processing, indexing, query execution plans and optimization;
view materialization and maintenance; scalable data stores: distributed databases and file
systems, row-oriented and column-oriented storage, scalable key-value stores; concurrency

control; data recovery

305541 nsvhmilesdayawazsnsvimiliediu 3(2-2-5)

Data and Web Mining

wnAnLazA AR TunMIimilesdeya nszuiumswiendoua miesesiau
dmfunisvinvilestoya MITMUNLAENITIIUIY ASTANGY %umau%’%ﬁuqﬂim LEALUUAGULATD
\wnegmeny wa3ediUszamifon nsadenguazanuduius Juneuisyadeyadiintues
srnmsaudiiug mfuduazmehmilestoyadduimgnisal msvimileadoniu maviundes
lassasraiu nsviundiesnsldanuiu

Data mining terminology and concepts; data preparation process; data mining
task analysis; classification and prediction; clustering; genetic algorithms; fuzzy sets; rough
sets; artificial neural networks; association and rule generation; frequent itemset algorithms;
correlated items; matching and mining event sequences; web content mining; web structure

mining; web usage mining

305542 NSYTUINITURYA 3(2-2-5)

Data Integration

{jiyw’méjﬂLﬁEJ’JﬁJUﬂ’liLLaﬂLU?EJULL@SUUimWﬂ’]i‘ﬁaga N¥UIUNITYIUINITYBYA
wuuiassdoyaisduiuduaznvnnindudwenseenld (tendiduuea) weluladlondiduuea 1wu
fyuusenneenals (AA) AFLULaENNT ATWINTIUUALEUNILENGONLDa (LBNgNINT)
nMsulasn wsULUUTIndarenseenld (lendleaueat nwiAlidmiuiendiuuea (endAd3) afun
wiiutls Bansliuuurseunau Glo?) warhuvuiansi (wawe?) n1sUszanafidifionsysannis
foya ardden manauAislasnslidunonituesi nsdudaiun vinmsduteya anday sou
a8 NM9YMNUTIWAUTIAMNRLIY TATIETNITNTIUIMTNEINT (@15aLeW) TuslnroaaUfalay
AMwATesALeN (aUia)

Key problems with exchanging and integrating data; data integration process;
relational and extensible markup language (XML) data models; XML technologies: document
type definition (DTD), XML schema; XML path language (XPath), extensible stylesheet
language transformations (XSLT), XML query language (XQuery); schema mapping; global-as-
view (GAV) and local-as-view (LAV) approaches; query processing for data integration; datalog;
answering queries using views algorithms; schema matching;, data services; dataspaces;
ontologies; semantic interoperability; resource description framework (RDF) and SPARQL

protocol and RDF query language (SPARQL)



umg. 2
34

305543 SEUVANTAUNADIANT 3(2-2-5)

Enterprise Information Systems

WUIAALAZTEINVDITZUUANTAUNADIANT UNUINVBITZUUAITAUNADIANTAINSY
93AN35309 anUnenssuszuuasawnaeddng ssuugsnadiannsednd nsdanislgguniu (ead
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Enterprise information systems concepts and definitions; roles of information
systems in business enterprises; enterprise information system architectures; electronic
business systems: supply chain management (SCM), enterprise resource planning (ERP),
customer relationship management (CRM); electronic commerce systems: electronic
commerce marketplaces, business-to-business commerce, business-to-customer commerce,
customer-to-customer commerce; process-oriented view of the enterprise information

systems; process modeling; requirements acquisition using process models

305544 nMseaNLkULkaENMINAILIEAIURINITULBIUTNT 3(2-2-5)
Service Oriented Architectures Design and Development
nann15801UABNITULTIVINIT N19ILATILRLAZNITONLUVUINITIAEBIAENS

FULARBUNIIFIUAIINAINITE N15IATIZRRAZN1T0eNLULLSNISTAB N5t uIAdaud1Y

nszUINNTT NMsunUInIstagrfenisduirdousunseuaunistaenisldtenedauazifusesia

duwesianldluslaneanisiindeingegiadte (am) uweianldnisleudwaniugnisdniunis

(158) WIRIFIUVOLIVWETIA T3AUVRINISUAUTUSIININUINS W drudoUszaIuresuinig

1UslnAoan19gINaveIuTNIg nsdadduduneuresuinig natanisvesuins wuudianinis

Ufduiusvasuinig Jymenuliasneadeaslunisujduiusvesuinig
Principles of service oriented architecture; capability-driven service analysis

and design; process-driven service analysis and design; process-driven service development

using BizTalk and web services; simple object access protocol (SOAP) web services;
representational state transfer (REST) web services; web services standards; service
interaction layers: service interfaces, business protocols, services choreography, and services

orchestration; service interaction models; incompatibility issues in service interactions
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305545 AEINTIUANILS 3(2-2-5)

Knowledge Engineering

wanMTIMINTINALS MsliTanNg msunuAmd Wy 1e3etneidsannamang
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Principles of knowledge engineering; knowledge acquisition; knowledge
representations: semantic networks, object-attribute-value triples, schemata, frames, and
ontologies; inference methods; rule induction; ontological reasoning; model-based reasoning;
case-based reasoning; reasoning with uncertainty; language and tools for knowledge
engineering; knowledge-based system development; validation and evaluation of knowledge-
based systems; knowledge evolution management; automated software synthesis; agent

architectures; recommendation systems; knowledge engineering and the semantic web

305546 nsfudutayanasnisAuniiv 3(2-2-5)

Information Retrieval and Web Search

vdnmsfududeya msdfsdoyailiflassains msdad madiamsasrauiiudeya
WUUBUIRTALAYNAUIUNTY TEUUANAULULYEY SeuuAudulaenamnes ssuuAudulnenue
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Principles of information retrieval; unstructured information access;
tokenization; techniques for building inverted files and dictionaries; boolean retrieval
systems; vector retrieval systems; probability retrieval systems; indexing and abstracting;
similarity measure algorithms; text classification; collaborative filtering; query expansion;
ranking methods; information retrieval evaluation; information visualization theory and

systems; web search engines; web crawlers; links analysis; natural language and information

retrieval

305547 WteiilAyniFnssutoyaasansaune 3(2-2-5)
Special Topics in Data and Information Engineering
Anwinazedusigmaluladuaruuilduiifinduluidnienuiainssudeyauas

ANTEUYNA

Studying and discussion of the emerging technologies and trends in the area

of data and information engineering
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305550 52 08U ITuTINeransazinalulag 3(3-0-6)

Research Methodology in Science and Technology

ANNNNY Aanwuzkaztd1uIeN19398 FHALAzNIZUIUNITITY n1sn1runtlgul
15398 ﬁaLLUiLLazamgagm ﬂﬁLﬁUi?inﬁa;ﬂa mﬁmiﬂsﬁﬁa;ﬂa N9 Q8 ULATITINALIIBIUNNT
79y nsUTEIUUIYY nsdinsIdelule assenusTuilnidy (matalgn1sIduanNIEN19A1U
eransiazinalulad

Research definition, characteristic and goal; type and research process;
research problem determination; variables and hypothesis; data collection; data analysis;
proposal and research report writing; research evaluation; research application; ethics of

researchers; research techniques in science and technology

305551 WIINUS 1 WU A WUU A1 9 Miaein
Thesis 1, Type Al
AMINUMILISSAUNSsULarRnmunuidefidauieidesiuimideiianla  nsden

WiteTneinus nMsseuinguszasd lassadauazsunuuInginug nsuinuwiesAusenaunanyes

TAsssainenfinusivenssivsam
Literature review and following research work related to the interested topics;

selecting a thesis topic; identify objectives, structures, and formats of a thesis; consulting key

elements of a thesis proposal with the advisor

305552 WINUS 2 WU A WUU A1 9 iaein

Thesis 2, Type Al

MsaLTIsITe ManssaINnseenuUuLAde MsszyUstianesieyatideaiy
59093 Bafiununueazmsienidoya mstauslasssinednusresiasdfivnm
WINUSILarANZNITUNTERULATITIINETINUGS

Development of research methods; a description of research design,
identifying the type of data to be collected, data collection and analysis methods; presenting

a thesis proposal to thesis advisor and committee

305553 NGNS 3 UHY N LUU N1 9 Mg
Thesis 3, Type Al
mMsfiumiseiieuaninnudeviglussdmiuiimimnssunsufiomes n1s
viauesenuasUnanuianvesn sy inerinudieniansdfiivine mswdsaenalsvig
Jmsiitensifiat madeugidineinusmunuuisnsdeuinening
Conducting research to demonstrate mastery of knowledge in computer
engineering; presenting thesis progress summary report to the advisor; preparing an academic

manuscript for publication; writing a master thesis document following the thesis guidelines
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305554 WIUNUS 4 UNU N WUU N1 9 e
Thesis 4, Type Al
mMataueinedinussennznssunsaeuInednusidinisiuses lisuses wie

Susesednafidoulalagliduiunsuiuussineniinusiu maudleinendnusuazdaduineninug

atvauysalundadinIng sy
Presenting a master thesis to colloquium which either approved, rejected, or

conditionally approved with commendations for improvement; rectifying the work and

submitting a complete thesis to the graduate school

305555 WEINUT 1 WY N LYY N2 3 whenn
Thesis 1, Type A2
n1snumulssanssulugiudeyadie gesdilugnisiauulfalud n1sianiy

MATNEANMUAEITRTUTITeNaUEl NTATUNANTNUNIUITIUNTTY NISREUTIBNUAIUAIINN
naulanazinauedeansdnuInw

LY

UYBINITD
Literature review in various databases leading to generations of new concepts;
following research work related to the interested topics; summarization of the literature

review; writing a progress report of the interested topics and present to the advisor

305556 IINUT 2 WY N GUY N2 3 henn
Thesis 2, Type A2
nsdnduanide edvsieanudildsuiielfiaiunieulunisasulngesig
Ingniinug Menuazunaruinwihueansiineinusresiasdiuinm
Conducting research; discussion of obtained knowledge to get ready for the

thesis proposal defense; summary report of the thesis progress to present to the advisor

305557 NBITNUS 3 WU N LWUU N2 6 NEan
Thesis 3, Type A2
n1sdguinerdnusatuanysal nisaeuinerdnusiiuiasdnfiuiiduguiay
IeinusiaueseUudinIne s
Writing of a complete thesis; passing a thesis defense, and publishing a book

of thesis and submitting to the graduate school

305558 dunun 1 1(0-2-1)
Seminar 1
AMSHAAUAIT AATIZALAEIIITEL UNAUNIBNAIIUITENATUIAINTTUADUAIULADS
wiluuaysaUsvna msfuaiuitewienlangise wisulasednednus msdiausdiea
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Learning, analyzing, and criticizing national and international scientific
publications related to computer engineering; searching for a research topic; preparing a

thesis proposal; oral presentation

305559 duuun 2 1(0-2-1)
Seminar 2
AMSHNAUAIT AATIZNLAZTIITL UNAIUMIBNAIIUITENAIUIAINTIUADUNIUADS
wilunazssUszne Aurdiitewsensienuamnuduiuensianednug msiauesieanan
Learning, analyzing, and criticizing national and international scientific
publications related to computer engineering; preparing a progressive report of thesis; oral

presentation
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