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(1.2) nguAv UGN Laitfaendn

24 ®ina
9  wuUWAA
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3(2-2-5)

3(2-2-5)

15 #U8NA
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(1) ngudvnilumedanssunauines

305503

305504

305505

305506

305507

M BeUlUSLASUADNN IR BSA S UUMTAnANE
Computer Programming for Graduate Studies
VB NIAIARALAINTULD
Computational Theory and Complexity
iwuﬂﬁﬁami%’juqq

Advanced Operating Systems
NIATUIULUUTUIULAZLUUNTZANY

Parallel and Distributed Computing
WTORNLAYNIIAINTTUADNN MBI UATNIIAIUIN
Useyna

Special Topics in Computer Engineering and

Applied Computing

(2) ngudvdyayruszhvguaznisussuanadoyyin

305510

305511

NMIUTEUIRNAR Y IUAITATUES
Advanced Digital Signal Processing
nsiSeuiveuAIednsuAazNsUTEENG

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

NTIATIERALDRNRUUNTUFURUS eI Le
LazADUNIADS

Human and Computer Interaction Analysis and
Design

m’iﬂizmamamwaﬁﬁaﬁu’ugy

Advanced Digital Image Processing
ﬂ@ﬂJﬂ’JLﬁ]a%ﬂiﬁﬂﬂLLazﬂ’]iﬁ’mWWLﬂgaulWJ%uq\i
Advanced Computer Graphics and Animation
nsUszananady gy alanliny

Multimedia Signal Processing
WnsguiaAiidewaznsseend

Multimedia Standards and Applications
ARNNIMETITIAUkAZNTUTEENA

Computer Vision and Applications

Mo NLAYN9N1TUTZIANANTNATA

Special Topics in Digital Image Processing

(3) NENIYIIAINTTUYDONAWS

305520

305521

305522

305523

305524

305525

305526

305527

NNF9DNLUULAZAITIANITIAINTTUTONALIS
Software Engineering Design and Management
AMINTIUAINABINTT

Requirements Engineering
NTAATIZRUAZNITODNUUUIONALIS

Software Analysis and Design
winAnLarnITeenkuUanUnunTTuge AL
Software Architecture Concept and Design
WUIAALAYNITOONUUUAUHAN AT ONGLIS
Software Product Line Concept and Design
NIMIUFDULAEATIVADUANUAULAAAUNAVDITLUY
System Verification and Validation
@mmwsuaﬂiwummﬁ%mﬁ

Computer System Quiality

W NANIIAINTTUNLONALITUALIFINTIUTEUY
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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(@) nguIvnalulagansauisuasiaiovienannes

305530

305531

305532

305533

305534

305535

305536

305537

305538

Lﬂ%sci’]aﬂamﬁat,ma%%uqa

Advanced Computer Networks
STUUENAILAZ TEUUIATRTY

Embedded and Real Time Systems
\3enelndeuiivaviaietelians
Wireless and Mobile Networking
Inslneeaunuudainaduasnisussend
Multicast Protocols and Applications
ANUaRAABYBIRDNNIMDLaYIATE U Y
Computer and Network Security
AURDUTEAUADNNIADTLAZITUY DT
Computer and Sensor Interfaces
\ASevswUEeTaEMIUTEENA

Sensor Networks and Applications
didnnsefindianawazszuuviueus
Mechatronic and Robotic Systems
Mo LAYN 19 UUEFLAE T2UUIIAT95
Special Topics in Embedded and Real Time

Systems

(5) nguAvIIAINTINTOYALAZENTAUMA

305540

305541

305542

305543

305544

305545

305546

'ﬁxuumﬁi’fﬂmsgmsﬁagasﬁguqq

Advanced Database Management Systems
msvimilesdayauaznisvimiieaiu

Data and Web Mining

NsYITNINISYeYa

Data Integration

STUVATAUNADIANT

Enterprise Information Systems

N199DNLUULAENTWRIUIAANUASNTTULTIUTNNS

Service Oriented Architectures Design and
Development

AWINTINANUS

Knowledge Engineering
msfudueyakaynIsAUNIIY

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  vhdefiAunalfInTINTayakaTaTAUNA
Special Topics in Data and Information

Engineering

(2) InerINus Tsidaanin
305555  ANUIINUS 1 WNL A WUU N2
Thesis 1, Type A2
305556  ANYIINUS 2 UKW N WUU N2
Thesis 2, Type A2
305557  ANUIINUS 3 WNL A WUU N2
Thesis 3, Type A2

(3) srwrvsaulsitundaeia U
305550  sieuinidumainerrnansiavinalulad
Research Methodology in Science and
Technology
305558  duwun 1
Seminar 1
305559  duuun 2

Seminar 2

3(2-2-5)

12 #U8NA

3 %NUIYAR

3 %UIBAR

6 NUIYAR

5 %udena

3(3-0-6)

1(0-2-1)

1(0-2-1)

UAD. 2
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3.1.4  WHUASANEIMANGATIAINTINAIEATUNIUIN 1013V 1IAINTINADNNUADS
3.1.4.1 WWW N LUU N1

U 1

= v

A1ANSANYIAU
v a o a BN
IRV VIV a e va v

waui-UfoR-Anendeauie)
305550 58 UgUAIeMNINeFERNThaZNALULaE 3(3-0-6)
(laldunuiein)

Research Methodology in Science and Technology
(Non-credit)

305551  ANgINUS 1 LKW N LUU Al 9 Mg
Thesis 1, Type Al

593 9 wienn
U 1
aansAneUane
eIV Fodwn miaena
muf-UuR-Anwdienulas)
305552  ANYIINUS 2 UKW N WUU Nl 9 MUBAN
Thesis 2, Type Al

305558  @unun 1 (lddunuaeiin) 1(0-2-1)

Seminar 1 (Non-credit)
591 9 MUYNA
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A1ANSANYIAU
SHEIY T3
305553  ANEIUNUS 3 bHU N UU N1
Thesis 3, Type Al
305559  duuun 2 (ladduniaeis)
Seminar 2 (Non-credit)
S94
Wi 2
AAnTsAnwIUane
SHaY T
305554  ANELNUS 4 WU N WUU N1
Thesis 4, Type Al
594

UAD. 2

iaenn
Wu)-UJUR-Anwdtenuiay)
9 niein

1(0-2-1)

9 BUYNA

AVeEnT)
muf-UfuR-Anedienuie)
9 nenn

9 BUWYNA
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3.1.4.2 WU N WUU N2
U 1
ANANITANEIAY
IRAIY Fodn - :T:J Zﬂnﬂy
Wau-UUR-AneIRIenuLg)
305500  AaaAEnsamsuTMAnAnwsuIAINTIIABNNIADS 3(3-0-6)
Mathematics for Graduate Studies in Computer
Engineering
305501  anilmenssuuazesAnsneufimosiugs 3(2-2-5)
Advanced Computer Architectures and
Organizations
305550  szllsuinivevisineimansuazivalulad 3(3-0-6)
(aifuminefin)
Research Methodology in Science and Technology
(Non-credit)
3055xx  3UA0N 3(x-x-x)
Elective course
594 9 wiaefn
U 1
aAnsAneUae
SHAIYN Fodw - jl‘!zﬂﬂmy
e U UR-An¥INIEAULY)
305502 m‘ﬁmiwﬁuazm‘iaaﬂLLUU%umauﬁg%uzjq 3(2-2-5)
Advanced Algorithm Analysis and Design
305555  ANgIINUS 1 WHU N LUU N2 3 e
Thesis 1, Type A2
305558  duuun 1 (Widumidein) 1(0-2-1)
Seminar 1 (Non-credit)
3055xx  3YADN 3(x-x-x)

Elective course

594 9 BUYNA
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AIANITANEINY
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ANYIRNUS 2 WU N WUU N2
Thesis 2, Type A2
dunun 2 (Qaldumdiein)
Seminar 2 (Non-credit)
880
Elective course
v aen

Elective course

EREY

I 2
MANsAnyIUane
IBIY
INUITNUS 3 iU N LUU N2
Thesis 3, Type A2
880

Elective course

EIEEY

UAD. 2

iaenn
Wu)-UJUR-Anwdtenuiay)

3 wihgin

1(0-2-1)

3(x-x-x)

3(x-x-x)

9 BUYNA

nenn
mnuf-UfuR-Anedienuie)
6 N8N

3(x-x-X)

9 BUYNA
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3.1.5 A195U18I183U
305500 ANAFEASEUSUTUINANHIAUIAINTIUADUNILADS 3(3-0-6)

Mathematics for Graduate Studies in Computer Engineering

wn Aadusitus fladtu n1edendn Aquiideadinaians asang mafigat naw
3 n13tiu sz deauiBnvneada anuivzilu Mudsdu nswanuasanutazduvesiulsduuuy
lideideauazsioiliosunsviin msuanuasvesiiada gnlduisaenianls eiles msliszian
wsdsmudesdu msdmssianaosuazanduig

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 aninsnssuuarosdnsnesiuneitugs 3(2-2-5)
Advanced Computer Architectures and Organizations
govlduIsuarnsmuauuuUnieuty aed Tafine uastafisanhs vensdudnsy

fadlnsiwawesuavandnenssuyadds szuvmhennuduaznsdenleafureuny Aundives

migALd ihoaudndagnssy andngnssunaideuss iw3ensuudl mirgUsvananaluy
nilsAdmanedoya (tealelduf) uagmheusznanauuvuuvuialng (Sufif) msdanguuaz
mhemsUszananansiindmiuiaguszasdily FRdde)

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 m‘ﬁLﬂ'ﬁ’]%ﬁLLazmiaaﬂLLUU%UG]@H?J%%UQQ 3(2-2-5)
Advanced Algorithm Analysis and Design
mwgmsﬂmmwawu GUUG]EJ‘U’Jﬁﬂ’ﬁﬂ’]‘L!'Jm ﬂ’]i’JLﬂiWuﬁ%‘U@@U?ﬁ ﬂ']’]ﬂJ‘ZIU"UEJU“UEN
“U‘LlG]EJ‘LJ’Jﬁ EJVIﬁ’Jﬁ“UE’NSUUW’JU’Jﬁ GUUG]E’JH’JﬁLLUUﬂﬁuﬂ’]EJLLﬁuﬂ’]iU‘quJﬂGﬂsU
Basic computability theory; computing algorithms; algorithmic analysis;

algorithmic complexity; algorithmic strategies; distributed algorithms and applications
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305503 nssulusunTuABNNIARTE S UT AR AN 3(2-2-5)

Computer Programming for Graduate Studies

= a o a a L3 a Y o

ﬂ’]iLGUEJuIUiLLﬂiﬁJL“U\‘I’JG]Q miLSUEJuI‘UiLLﬂiﬂJLGU\‘ILﬁﬁlﬂ’]im nssulusunsulningu
WiouAu N15RsulUTLATULUUNATR N5 UlUITLATILTIMTNT nslddlruneyUszaiulusunsy
Uszynd

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

programming interfaces

305504 VB NIAINKATAUTUTOU 3(3-0-6)
Computational Theory and Complexity
1R AMUFLITUS TATU nwUnf esdnsaniuzdna oslaunidin n1wluddu
UTUN 00LAIAILUUNARY LATBIINTYINSY UTetAnassaududou nsanneuvssaududon Jaym
a v & ¢ 2 s
VlLLf?ﬂWEJ'm EUﬁi}J/ﬁ’]LQUWﬁMHim LLASLBUNTIIN
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 szuuUfoAnIstugs 3(2-2-5)

Advanced Operating Systems

53UVUUANITEIUNA19 S3UVURURANITUUUNIZINEUAZ LU ULATEUNY WUIARAKAE
a0UnnITUVDITEUUUUUNTLANY ﬂ’ﬁL‘U%EJ‘ULﬁSULMQﬂﬂiﬂjLLﬁBLﬁﬁﬂ miﬂizmawawgauﬁuuazms
muqmmiﬂizmamaw%mﬁu N13ANNITNTEUIUANTHUUNTERNY ﬂ?iﬂi%ﬁﬂ&L?ﬁ’ﬂUig‘U‘ULL‘U‘Uﬂi%f\]’]EJ
éQLLﬁﬂﬁaNLﬁﬁ@uQ%Q N1TANMUARNITILIAIFINTUTZUULIAIDT ﬁaaIWﬂGUﬁL%@%LLUUﬁN@ﬂ@iLLﬁS
gsnuasuuuTafisTnhs sruuwiludayanuunszats wuudtassnistesiukaznssnwinnudasnsiy
vaaszuulfiins Jayvnludagtuvessyuudianisuuunseaeadeln

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 NITATUILUUTUIURAS L UUNTEIEY 3(2-2-5)
Parallel and Distributed Computing
‘ﬁugmmsﬁﬂmmLLUU%umLLasmiaaﬂLLUU%U%U%%LLUUGUUW WATANITBBNWUY

FuneuAsuvvruiiiussansamdmsuaadnenssuaietisruuiiinindoudeuuuasiiviveu

WUUTNRRINUIYANIMUUNTEANY
Fundamentals of parallel computation and parallel algorithm design;

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

architectures; distributed memory models

305507 WteiiAYnIIAINTIUABNTINOTLAN1SALINUTEENA 3(2-2-5)
Special Topics in Computer Engineering and Applied Computing
Anvuareivnomedauazmelulad i tulmlmsmdmnssunouiamesiasns

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

area of computer engineering and applied computing

305510 maﬂasmawaé’w}mmﬁ%ﬁa%qq 3(2-2-5)

Advanced Digital Signal Processing

AaRenana anduius Anuwlsusiusin finavduiudiues amnududasede
fu anudueelssinia ansuidwazszuudadu dyarndenn nsussaiae nsuszandldnig
UszananadygunIva

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

digital signal processing

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

wnAsfgITUNsFeuiveuiosing mnnhanulagndnadflunsiSeusvoueiosing
suliifindula t3etngUszainiion ngun1sdindulanuuiudifiou 1Yy 1TV IBRUULUGTEY 61
SuunuuuuBrhusuastuneuituuudiby madeuslasedediegns wu madeudanailndifes
ﬁqmazﬂqﬁ%’uﬁugmum%’ﬂﬁ N139ANGY LU NTIANGULUULATY TNNDTALINLADTUUYTULAY
LuuTIaesdalauLnineYl N15IENANYALIALLAZAITAAYUIANR NSHANFITEUSVAI8AILaENIS
Uspifiuduneuisnisdiuun nsussgndldnmaoudveaedosinafuainndug wu maguaguam 37
NswIg ez siansiefivn
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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 NTIATIEIRATERNRUUNSUSFURUSTEnIuywduazreuiinnes  3(2-2-5)
Human and Computer Interaction Analysis and Design
wnAnAgIfUMTU RIS SE Iy e duasAesfimes Frineuaznisuszinana

Toyaveduy sy N1TIATIEN N1508NKUY kavnsUszlludusdoUseauiugly nsisieiusylevd

n19M99U NFRRNKULKAENTITILATIERTEUUATUIMKUUABULY J9dvasuyudludeulysunsy

poufialned sl gikaznisoonuuuiuiivihan nsfansanasuindey TAIUSITURAZNYNUY

N138BAKUUAING
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 msﬂwmawamwﬁ%ﬁasﬂguqa 3(2-2-5)
Advanced Digital Image Processing
miu,smm‘wL“fﬁluwawdaﬂuwawwmLLamﬂ/\ILé‘m LL‘U‘UQOWaENﬁ@)i‘g’]miUﬂ’JU"UE’NﬂWW

N13M5TUVBUAIN ﬂ’]iLLV]Uﬂ’]W%LLﬁ%Ma’]EJL%Qﬂgu ﬂ’ﬁﬂﬂéji‘gm’]m‘iUﬂ’JusUaﬂﬂ’]WﬁhﬁJLﬁﬁBUQ%QLLU‘U

wa1euIn N13nsesuuliidadudmiunsiinseiuasUsuuTann nsUssunuAIMBInN
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 ﬂallﬁ’lLG]E)%ﬂi’ﬁ\lﬂLLazﬂ’ﬁﬁ’mWWLﬂgaulWJ%u%jﬂ 3(2-2-5)
Advanced Computer Graphics and Animation
wuziunadanieroufiames nsiinlaiuiinissiassuuanin nsdaaszinm
ASUARINAaNIN AsThAILARU LN ﬁa%’a%ugqmmamﬁaLma%ﬂiﬁ\lmmzmwmﬁaﬂm WU I9N13
LLNN’]%UQQ maa’amaqu:uuLawwﬁuaumumamqu NSANMINKUULTE NMITIBMUUITUNTIFU N3
wanarakuullialanuass N1THAAINALTIN N FunTIvl N13T1EBWVUNIBNNLAZUIINGNITAIETTUYIR
wn5n9a FarEnSNNNL ASASIRIUATVUNY
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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 slobal 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 g uanliny 3(2-2-5)

Multimedia Signal Processing

wnAmiefunIsUsznanadygasaiiie T3nsUussiianadyaiasiionisans
wazdnnstayadafiiie seuunNsTuIve sy duarAmaNURYDITTUU N1TYININTAY Y1819
soiflemaneguiuy nquijvesnisUszanassdanuissiugesyed msfududeyaadiiie du
soUszaude umsgunduiideivamenmadeulnn (euwalniu) B5nwnnudasndedoya
Hamdine

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 wnsgulafibsuasnsUsTend 3(2-2-5)
Multimedia Standards and Applications

a

nannisukazimaluladludaqduessssuudafiiie wiasgiudaniiifsnaznis

d
Ussgndldaudadiife nsvidyideyadaiiiie n1suszuianauaznsAudutoyadaniife
W@eod aups N3N nnLazInale
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 Ao weTINALLazNSUTEENA 3(2-2-5)

Computer Vision and Applications

N1585194NINNNIATBATIN AITUUAIATN ﬂ’l'ﬁLLVIuLLazﬂ’ﬁWﬁm’]gU'ﬁN N1590
29AUTENDUYBININ L3AdR n1sasianinluviainvateyuues Tngaiuiis vimlauiifain
wuuiiaes milvavesuas Mlesginisiedoud nsUszgndldneufnne v

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



um. 2
27

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

of digital image processing

305520 ﬂ'ﬁ’e]’e)ﬂLLUULLﬁSﬂWi%@ﬂ’ﬁ%ﬂ’Jﬂiill"?]’e)WiﬁLL’ﬁ 3(2-2-5)

Software Engineering Design and Management

RANNITIAINTTULDNALIT AUABINITUAZTDAINUAVDIFONALIT N1TDBALUU
FAWALIT N1TNIUADU N1TNTIVADUAIUAUMAAUNS LATNITNAABUTONAKIT N15U1395n W
FanAg M Ingendils Lagn1sUSsIANISIATINTYeNALIS

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

software metrics; and software project management

305521 AFINTTUANADINTG 3(2-2-5)
Requirements Engineering
NANATIAINTTUAMUABINIG ATEUIUAITAIINABINT NITTIUTINAMUADINIG AT
IATITAANUABINIT NIFINNTENUUAAIILADINIT msmmaa‘ummammaamamaﬁmméfaﬂms
Principles of requirements engineering; requirements process; requirements

gathering; requirements analysis; requirements specification; requirements validation

305522 NS HATILABAZNITODNLUULDNALIS 3(2-2-5)
Software Analysis and Design
NSNNITIATIEALALDBNHUULBNALIS deydnualvodkuuTIaaasonduls nagnsias
aa 3 & a '3 a I3 6 '3 6
1BNITODNUUVLDNALIT NTIATIZULAZNITUTZLUYDINLIT JULUUNITODNLUULDNALIT
Principles of software analysis and design; software modeling notation;
software design strategies and methods; software analysis and assessment; software design

patterns

305523 LuIARLazNsRankuLan Unenssugemiuls 3(2-2-5)

Software Architecture Concept and Design

N30UANARANNTRENITULBNAWIS AIUABINITLALTBTINANAIUNITYINIUTDS
ANALIS ANSNBULTIAUNINYBITONAWIT Yuuaudean1Ununssuvendwls n1sdnvinenans
an1Unenssurandwds uasgiuan1Unenssurenduls nanniseanwuuan1Unenssuwensnas na
gns nIzUILNMILaEINIToonuuUantnensTugeNduad mseenuuuandnenssumunting ng
pankuuan Unenssuaunuand® nsiUTeuiigu sukuunIsesnuuukazn1sTeuisusURUY
anUnenssugonduas



um. 2
28

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 WNAAUAZNITBONLUUAENARA NTONALIT 3(2-2-5)

Software Product Line Concept and Design

NANNITVRIAUHNANAUNTONALIT  N1TIATIZIAIUADINTANENANS UNTONAKIS
anUaonssuaisndniudigansinid  niseenuuvdanttnenssuaionaniugivoniuls n1siaun
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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 ﬂ’]i‘Vl']‘LlﬁEJ‘ULL@%@iﬁﬁ]ﬁ@Uﬂ'ﬂMﬂML‘Vi(ﬂﬂll&lﬁ‘?]@ﬂi%‘UU 3(2-2-5)
System Verification and Validation
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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 ANNINUBITEUUABUNIADT 3(2-2-5)
Computer System Quiality
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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 WTORLAYIIAINTINYONALITUALIFINTTUTZUU 3(2-2-5)
Special Topics in Software and System Engineering
Anwnaveiusiomealuladuazuualiufiisdulminisdimnssurenduaiuas

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

of software and system engineering

305530 \ATOYNABNNIADTUUEY 3(2-2-5)
Advanced Computer Networks
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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 SEUUHIFILAEIZUULIADT 3(2-2-5)

Embedded and Real Time Systems
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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 \Ietneindeufiuaziaietneldany 3(2-2-5)

Wireless and Mobile Networking
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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 (Zighee)

305533 Insinaeauuuiiafnaduaznisussyns 3(2-2-5)

Multicast Protocols and Applications
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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)



um. 2
31

305534 AMNUADAABUDIADUNILADULATLATOUE 3(2-2-5)
Computer and Network Security
wmatan1sSnwiaudasadelussuunauiiimesiuuvaitggldauiagszuy
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Sumefiin (ledfien) Hendulnslareauarilovienisinmauuaend
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 AURUITAUAINTINDTUATLTULY DS 3(2-2-5)
Computer and Sensor Interfaces
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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 \AseEUgRTLaYN1TUsTENd 3(2-2-5)

Sensor Networks and Applications
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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 didnvselindilsnanasszuuriueus 3(2-2-5)

Mechatronic and Robotic Systems
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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 W oilAEN 19T UURNAILAZ I UUNIAN93 3(2-2-5)
Special Topics in Embedded and Real Time Systems
Anvuazedusmemaluladuasuwaltuiintulvinesussu e uagszuuan

939
Studying and discussion of the emerging technologies and trends in the area

of embedded and real time systems

305540 'iwumsi’]’mﬂﬁgm%ga%ﬁuqq 3(2-2-5)
Advanced Database Management Systems
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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 mavimilosdayauaznsvinmiioniu 3(2-2-5)

Data and Web Mining
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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 NYITNINISTeYaA 3(2-2-5)

Data Integration
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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)
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305543 STUUATAUNADIANT 3(2-2-5)

Enterprise Information Systems
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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 N15PRNKUUKaENSHALIAATRAENTTURIUINS 3(2-2-5)
Service Oriented Architectures Design and Development
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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 AAINTIUANLS 3(2-2-5)

Knowledge Engineering
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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 msAududoyanasn1sduniu 3(2-2-5)

Information Retrieval and Web Search
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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 WdeiiAunnalanssudayauazansaumna 3(2-2-5)
Special Topics in Data and Information Engineering
Anwinazedusigwmaluladuazwudlduiiindulniniediuiainssudeyauas
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Studying and discussion of the emerging technologies and trends in the area

of data and information engineering
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305550 spdeUIIduMInemansiazialulad 3(3-0-6)

Research Methodology in Science and Technology
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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 WPIINUS 1 WU A WU Al 9 e
Thesis 1, Type Al
AMINUMLITTUNTIURALRnaLnUITeifiauisdestuideniaula nsden

WteIneinus Msseyinguszasd lassaiiaazsUuuuinerdinus nsUSnwesdusenaundnves

TAssaivenfinusivenssivsam
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 WPIINUS 2 WU A WU Nl 9 M

Thesis 2, Type Al
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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 WPIINUS 3 WU A WU N1 9 e
Thesis 3, Type Al
mioﬁ’ﬂLﬁumﬁ%’alﬁauammmL%mmaﬂumﬁmmi’é’mﬁmmimamﬁaLm% n19
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Fnnmsiitensifiant madeusuiasAngrinusmunuuBnadeuineninug
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 WITUNUS 4 WU N WU Nl 9 nenn
Thesis 4, Type Al
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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 NBIINUS 1 Wl N LUU N2 3 MdIEin

Thesis 1, Type A2
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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 INENUT 2 WY N UUY N2 3 yidenin
Thesis 2, Type A2
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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 NYITNUS 3 WU N LUU N2 6 e
Thesis 3, Type A2
n1sdeuinerinusaduanysal n1sasuinendnusiiuwazdnfiniiduguiay
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Writing of a complete thesis; passing a thesis defense, and publishing a book

of thesis and submitting to the graduate school

305558 duuun 1 1(0-2-1)
Seminar 1
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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 dulun 2 1(0-2-1)
Seminar 2
AMSENAUAIT IATIZAUALINTOL UNANNIONAIUITEN A UIAINTTUADNNILADS
wilunazsnsUsame fuaiitewsnsisanumuinmivesnsiierdnug msiauesiee
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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