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204712 STUULAZLASDUNIABUNUADS 3(3-0-6)
Computer Systems and Networks
Roulefidesinunou : ludl
syuumaniumesilewy andnenssumizeUszanana laswadianisidousenisly
poufinnes sruuufiinisidesdu n1sdanisnszuaunis nsdaniswiisainus wietie
reufimesilosu F3ilefl Ausfunaadetie
Introduction to computer systems, processor architectures, computer
interconnection structures, introduction to operating systems, process management, memory

management, introduction to computer networks, TCP/IP, network security.

204713 nsUsEINANALUUNGugLasYayavuA vy 3(3-0-6)

Cloud Computing and Big Data
Reulviidaswmunoy : laifl

AmTILsIsuIMLUUNgae Tassadaiiugiuresnisufduiusuagnisduan
walulafiadiou feyavuialna)dosiu duvuteyarulvguazsuuuurestoya ssuuifudoya
WUUNGNIY AUKUUNTRBUlUTINTULUUNTERNY NSUSEInanatayauunaligy

Overview of cloud computing, interactive and computing infrastructure,
virtualization technology, introduction to big data, big data models and data format, cloud

storage system, distributed programming models, big data processing.

204715 yUUaA938 3(3-0-6)
Intelligent Embedded System

Roulvfidaswrunou: 1l

szuviliindaniondesiu nsdiaesszuy madeulusunsuuussuuilein fa¥udues

gunsalinau seuuATeYIgfisus n1sUsTnanadyy i WugiuszuumuRuuuulalazuuula

a ¥ U a U wa ¥ v v a
fﬂiLiEJ‘LlELL@S?%UUG\@&HSL%@G]IUNW ﬂ'ﬁﬂigEJqﬂGﬂfUiSUUE:]QWJ@%QiEJS

Introduction to intelligent embedded system, system modeling, embedded

system programming, sensor and actuator, sensors network, signal processing, basic control
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system:open and closed loop control, learning and automated decision making, applications

of intelligent embedded system.

204717 N5 0sUIUSUNTULUUABULADILTUT 3(3-0-6)
Concurrent Programming

Roulafidesiunou : lid

109N T WsUlUTIATULUUABUIABSLIUY NsiUSauLisunsilsulusunsuiuunoy
LADSLIUNUASLUUAINU LuNDs U%nmﬁﬂqmwuﬁﬁ'au% MIEhERAR NSEUIUNNTROEITLUUE T
AUIUATULUUADULADSLTUT

Concurrent programming definition, comparison of concurrent programming and
sequential programming, semaphores, condition critical regions, monitors, communication

sequential processes, concurrent programming language.

204721 ArINTIUTRYA 3(3-0-6)
Data Engineering

- oy . ' s
wauludawinunoy : laill

MATEiLazn1sInaesdeya anrdnenssussuuazunanaty AuuAwetoya
nMsTNdeya Msvideyalivanvauign nsmvuninsgudeyawaznisuisiulideya wavednis
RIRRELTHG)

Data analysis and modeling, system architecture and platform, data security, data

integration, data optimization, data standardization and sharing, areas of data management.

204722 NSAUAUAITAUNA 3(3-0-6)
Information Retrieval
P ay ' ' a
woulundaseitunau : 1l
AUUTENOUTZUUNITAUAUEITAUWA NISIEOANSNEINTANTAUNA NITUNUAITAUNA
wazn1sdnseleuuiiudoya Msiwsenlymuiasnagnslunsaum nsweunsLaslinieasaumna
Information retrieval system components, selection of information resources,
information representation and file organizations, question analysis and search strategies,

dissemination and access of information.
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204724 ruvatiuayumsangula 3(3-0-6)
Decision Support Systems

Rouledidesrtunou : laifl

WUIAMNAAAIIG & TOINITIANIT LATNTZUIUNITVOINITANAUTD ANYUZIaNIZVDS
sruvatuayunsandulan1siiesed Mmysenuuukarn1siiAaNavesseuvatvayunsindula
nsAnwlazluzinAoaaa WAL

Overview concept of management and decision-making processes, characteristics
of decision support systems, analysis, design and implementation of decision support systems,
Case studies and DSS software are introduced.
204725 nsdsziitayauaznisieuivaaaios 3(3-0-6)

Data Analytic and Machine Learning
Rouledidestunou : Tl

AIKUUNITNIUIY N1TIATIHNNITIANGY N15TIANUIANY N1TIATIEYIAADDY NITIH
AzuuLaEITRd Ry mIFeuslassaing msBouiuuuieiiaey msBoudiuuasumga

Predictive analytic, cluster analysis, classification, regression analysis, scoring and

ranking, structure learning, semi-supervised learning, reinforcement learning.

204728 nsaaniiunisdoya 3(3-0-6)
Data Manipulation
Roulviidosinunou : laidl
mMaunuiaznslsndedeya msudasuaznisnsiatiszdeya msUstinananudnyy
NIEUIUNITVRINTANR NISUUAArNITUTTY (B7wea) nsuaueteya
Data representations and acquisitions, data transformation and cleansing, feature
processing, process of Extraction Transformation and Load (ETL), data presentation.
204732 AINTIUYANAUIT: N Bfuazn1sUszand 3(3-0-6)
Software Engineering:Theory and Application
Roulviigesiturou 1ufi
gandurs - Jgmiuaslenta aunmeenduisuasnisldsludmnssugoniuas
N2UIUNTIAINTTUTONALIS N153AnIsTAsanIsdimnssugenduas nslademnudesniseenduas
N1358UTBMNUAAIIUABINITNITIATILILATNITO0NHULTUNTEUITANUNITILATIENIZUULTS
1598379 M3sEyYTaimuAnNABINIT MIIMTEAwazn1seaniuulunssuIuiFrinTIATIeRTEUY

[ [

\WIRg AMSNYTYBINITEBNIUUNR: N1TAETBUNITIATIENTTUUTNLATIATIUAENITIATIENTEUY
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Being madsusiamduaznsdanislassuuy msmageutazmsvinliAana nsdigednuinas
Wannnsvenduag indediotisninenfiamesinuimnssuronduas

Software-problem and prospect, software quality and reuse in software
engineering, software engineering process, managing software engineering projects, acquiring
software requirements, specifying requirements, analysis and design in the structured systems
analysis paradigm, specifying requirements, analysis and design in the object-oriented paradigm,
the features of a good design :a reflection on structured systems analysis and object-oriented
systems analysis, coding and configuration management, testing and implementation,

maintenance and software evolution, computer-aided software engineering tools.

204735 AsAIALaTUnDUTS 3(3-0-6)
Computation and Algorithms
Roulefidesinunou : ludi
N BN N1Y1 Nuoolauaiiazflluunisussuiana ngufalnuaiuisalunis
Uszanana nufaududeu lassadredoua duneuituvuasiuy nisfumianed wedasadn
AMNUANITNAIA
Language theory, automata theory and computational models, computability
theory, complexity theory, data structures, greedy algorithms, local search, metaheuristics,

dynamic programming.

204736 n15USUUFINTZUIUNTYONAWS 3(3-0-6)
Software Process Improvement
Reulviidaswimunoy : laifl
nseUMsUSUUTNsEUINMSTENAWS (loafile) nszuiumsuaziedesiletoadile T8y
Wile (wuudiaendinneanuaInsa) nszuIunsTendwIsdInyAnauaziiu (ioafivaz foai)
N15USUUTINTEUIUNSTENALISITIU UR FaUTeliuinsgIuuuuinassydinieAuaunsadImsy
msusulznszuIuns@Ewatln) Ussinunmsideuazuuiliunisuiuugenssuiunssendus
Software Process Improvement (SPI) framework, the SPI process and tools, the
CMMI (Capability Maturity Model Integration), Personal and Team Software Process (PSP and
TSP), practical software process improvement, the Standard CMMI Appraisal Method for Process

Improvement (SCAMPI), research issues and trend of software process improvement.
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204752 QU UAZNIYIVBINITINADY 3(3-0-6)
Theory and Languages of Simulation
Roulvfidasunou ; laid
walansleresikarnsadiguuuuaesiiugiu nsdaesssuuLUURBLlouazLUY
lisieider nundildlunmsdrassdmsussuusaiewarszutliadies walalunsadanssuiudds
Tnzaudian uazmadauFou-Sendu
Basic simulation modeling and analysis techniques, discrete and continuous

system simulation, simulation languages for continuous and discrete systems, optimization

procedures and variance-reduction techniques.

204753 NOBYN1TAUIN 3(3-0-6)
Computational Theory
Roulafidaswitunou ; laid

[ ¥
=1 a a

U quwﬁaaimmmazmmgﬂLLUU mngmiﬁﬂmmlﬁﬁuwugm NEWANIILIYUN
41 ssnswaznguiaruldauysel vqufanududouiiugiu nqufiemududouduge aanafitfiuas
nafiliianansausyanalld

Introduction, automata theory and formal languages, basic computability theory,
the recursion theorem, logic and the incompleteness theorem, basic complexity theory,
advanced complexity theorem, class probabilistically checkable proofs and non-

approximability result.

204754 NPINSUITHETULAZAUUABANUVDIABUNIADS 3(3-0-6)
Cryptography and Computer Security
Roulvfidaswitunou ; laid
Winnnednginsidnsiadu vaenlaes Heiduuey nsnswaduLuLaLLIAS ANS
figatideninuase madnsiadunuulianinng aeduAlnea nIfi@audenuIsasnIsNTEane
vouratudd nsmuaunndiiedeya msdinalnslveoasiuaty nisamvaeuntIdNa
Cryptographic goal, block ciphers, hash function, symmetric encryption, message
authentication, asymmetric encryption, digital signatures, authentication and session-key

distribution, access control, survey of contemporary protocols, intrusion detection.
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204763 FUUKUUNIZINY 3(3-0-6)
Distributed System

Reulvidesiudey : laifl

szuuuUUnIEane aandnenssunazsUiuuvesnsiUAsuulas wazslmungvesnis
9ONLUU Anwalzlanzvassiionnszuiumdsszeylna msliuimsuiindeya laisemed wazsems
Wasuwdas nsliuinishuiusagmsviuiladayasn nstiestunasnisinuianuasndoves
witudaya nsdlAnwiluszuuwuunszay

Distributed system, architectural and transaction models and design goals,
characteristics of remote procedure calling, file, directory and transaction services, collaborating

servers and file replication, file protection and security, Case studies in distributed system.

204764 Uy uszhvg 3(3-0-6)
Artificial Intelligence
Roulviidasinunou : laidl
Usgifnaznisuszgng Ugiinestiymiuagnisdum duneuiinmsdumuwaznisdum
WUUBIIERA miLmummi NN IS IINVIAUAZTZUUTIUIYANT
History and applications, problem spaces and searches, search algorithms and
heuristic search, knowledge representations, natural language understanding and expert

system.

204765 FTUUFIUIYNIS 3(3-0-6)
Expert System
Reulvidasituniou : laidl
waluladvosszuudiungnng MsunuANNiuarn1sTUAINY wuIANARTeILATeq
AU N1TEBNUUUTFUUTIUIYNITUUU TR UagI UUNEY
Expert system technology, knowledge representation and acquisition, concepts of

inference engine, object and hybrid expert system design.
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204767 N15UsTUANANIN 3(3-0-6)
Image Processing
Roulviidosinunou : laidl
N1SUOUTUNN NITUEWUT NIAUAIDE A NLATADUATU NSUUAININ NSUNU
A nsuUsuUgan ATy nsudsges msadenmiuailvel nsfudeyann
Image perception, image acquisition, image sampling and quantization, image
transformation, image representation, image enhancement, image segmentation, image

reconstruction, image data compression.

204771 walulagdumesiin 3(3-0-6)
Internet Technology

Roulviidosinunou : laidl

andnenssudumeside #37/lefinaznisuszynd nMsAwiauuunszate walulad
MITALEUNIG LTURATTY NMSVLIBLTULALLIUENIDSIUIALING NMTIATILRAULDDALALALTTOUY
nsairdauaznisvudiedeniiy seuudafiaualnsinaea msUssgnduuuiuiudoya nsdans
93AN3 MaAulanisdniuszUUNTZANY

Architecture of internet, TCP/IP and applications, distributed computing, routing
technology, web caching, web scalable and large size web server. traffic analysis and
performance, contents switching and delivery, multi label protocol systems, content based

application, enterprise management, security issues for distributed system.

204774 willesdoya 3(3-0-6)
Data Mining

Reulviidaswunoy : laifl

uniiAafumilesteya mausnusziamveamaiawiiosdoys niselurewmilestoya
- pudnuaizuaymMsUieufisy mslineisuuuy walduasanudeauy suuuureuniostoya
nszvIUNMsveamilesdeya Awansaveviesteyaluaniuafiend nssuaiesioveanilos
Toyanuszuuguteys ulssyndvesnileleya wuiliuvesvilosdaya

Introduction to data mining, classification of data mining techniques, descriptive
data mining : characterization and comparison, analysis of patterns, trends and deviations, data
mining models, data mining process, enabling data mining through data warehouse, integration

of data mining tools with database systems, data mining applications, trends in data mining.
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204803  YreeuUIszAmMUsEAvg 3(3-0-6)

Artificial Neural Networks
Reulviidasriuneu: mMuANuTuTe UYLy

wé’ﬂms%uﬂagm&uaaﬂazamﬁﬁmm WUUaeasYadUTEamMUTERY] Y189ULUY
Fuisanaznanedu avduiusaavdy Tenuisutaia msdswuuiaszuulufmhemiusianssy
WUUAIRAVIY LATDYIBRUUIAULADINTONIATY Vouiozuaniinislowuud avuaiugiial n1s
afaisnulsramieeiaung wiuueneg veaniseenuuuLiienuieruianTes

Elementary principles of neurophysiology, artificial neuron models, single
and multiple layer networks, cascade correlation, recurrent networks, self-organizing
maps, bidirectional associative memory, counter propagation networks, adaptive
resonance theory, spatiotemporal sequences, hardware realization of neuron

networks, fault tolerant design aspects.

204809 N UDINITAIUINAIULTIFILUUVUIY 3(3-0-6)

Theory of High-Speed Parallel Computation
Reulvfidasrunau: 2.am. 801 (204801) Uag 2.AN. 812 (204812) 30 MuAATILYEUTDI DU

WYALT B kAT U URVDINITATUILUUTUIURATLUUNED YOUIAVBLIATLAE
FIUIUNUIEUTTIANALUUIZLANAII UBINITAIUIN VBULUATOIR UNULAZAIIUSIVOUATOUY
dmsumsuiusumisdoya mhemnudiidmdeyalalaglidauds anuAnvesszuuaouiinmes
bRt

Theoretical and practical aspects of parallel and pipeline computation,
time and processor bounds on classes of computations, data alignment network speed

and cost bounds, conflict-free access memories, overall computer system ideas.

204814 STUUADNNIADTUUUNTERNY 3(3-0-6)
Distributed Computer Systems
(Reulviidasrimunau: 1.am. 801 (204801) Uy 2.AM. 812 (204812) %30 MLAAITLTE YD DY
anrdnenssuvesseuuiuunszaty madfwilusseglng ssuudsdeninu gukuugn
P18/usit1e TUABUTBLIUNTZING NTNBALLLUAZAINADNAZDS N13AIUANNT DU ULUUTIAB VDS
NIAUIULUUNTENY SEUUVUJURNSUUUNTEINY
Distributed systems architecture, remote file access, message-based

systems, client server paradigm, distributed algorithms, replication and consistency,
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concurrency control, models of distributed computation, distributed operating

systems.

204816 AMeaslanazANUdUGaUIIRIUIN 3(3-0-6)

Formal Languages and Computation Complexity
Reulviidesinudau: 2.aw. 815 (204815) v3e suariiuteuvesiaey

pelpunsiiauazn s Ung selaunuuunaaarn s iliiuiuusun nieaiise
wagnguitannsatulduuudsutaia selauimiiflveuwndudunaznwiihdouiun Jymives
anuansnsalumssunLarnvgn Jymdidaduldld fiduwuuieutuin dduturesvenan
ANTULDULTIAIULIO

Finite automata and regular languages, pushdown automata and context-
free languages, Turing machines and recursively enumerable sets, linear-bounded
automata and context-sensitive languages, computability and halting problems,

undecidable problems, recursive functions, Chomsky hierarchy, computational

complexity.

204821 msvinlmunwluddinearans 3(3-0-6)
Scientific Visualization

=) <

Reulviidasrmunau: 1.am. 801 (204801) 130 AmArBLiiuTe YD FDY
N13ANYIKUUTIARIMNNIEAIN TT619 9 TuTneinisauu wuuleyadaduazauiia
WHUYBINTWNUNSUasudmSudayaanats Jeyannmesuavtayamuiges 35nsviliiiunn
wuulelowamaiasiuulsunng MsEhdunadenn nsauAunIslaney
Study of physical models, methods of computational science, two and
three dimensional data types, visual representation schemes for scalar, vector and

tensor data, isosurface and volume visualization methods, visual monitoring,

interactive steering.

204881 WIUDLRDNETINIEINYINTTADUNAADS 1 3(3-0-6)
Selected Topics in Computer Science 1
waulviidaarunaw: nurNLiLYRUTDILaRY

n1sefusengafuauidelagiuluimdenidineinisasufiamesiasindedy 7

a' v
LNYIVDN
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Discussion on current research issues in computer science and related

topics.

204882 WIUBLABNATINININGINITADNNAADS 2 3(3-0-6)
Selected Topics in Computer Science 2
waulviidaarunaw: nuerNLiLYaUTRILFaRY

n1sedvseiigafuauidedagiuluiitenisineinisasuiiiinesiaziiteadu

IGIIRToR

Discussion on current research issues in computer science and related
topics.
204891  susudTAReNNIMEINTABUNAADTUUEN 3(3-0-6)

Advanced Research Methodology in Computer Science
Roulviidasinunou : 1aid

wuzthnsvhauide MulswazauyRsuia nénnmsvesmsiideniatesss waie
N13dUFAIRY kAT TBRANAIN N15TR awtdetie WAZAIUGNADY NMTNAFBUNGANTIUNITIA N3
InNtoyaaratii N17ITLUBNNITNAGDY NTIFUTINTNAGBY NS UUNULAZIONEITIIRY

An introduction to research, variables and good hypothesis, principles of ethical
research, sampling techniques and error, measurement, reliability, validity, tests for measuring
behavior, data collection and statistics, non-experimental research, experimental research,

writing research proposal and manuscript.

204898  QufUwus 48 wiqenn
Doctoral Thesis

Reulviidasinunau: liueyliAhielasiud vioameidounionfunmaiausvesysifvdelass

3797

Approved proposal or concurrent to Thesis proposal.

206751 nseneideiartugs 3(3-0-6)
Advanced Numerical Analysis

Reulvfidasrmunou: 2.0, 341 (206341) LAy 2.A0. 455 (206455) HiemuAmNIiuTaUTedeY
NUNTUNITVIAINDUVBIANNITHTIDUNUTLUUTTTUATMALLTAVDITYUULTUAY d1NI3

HasingduLias JymA1veun N1353AT181TIRavURIaNn1 s 8e iusEpeLdeaes Weanslual
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wazddlamedluat msdmseiiaies waznisuszanarianain n1sUszanaaTlugisaesndnds
fuar msduiinsanaeass msufuRidsinauiuaunmsduiindaiuaiamsudsi)

Review of the solution of ordinary differential equations and sets of linear systems,
different equations, boundary value problems, numerical analysis of elliptic, parabolic, and
hyperbolic partial differential equations, analysis of stability and error estimates, numerical

double interpolation and multi-integration, numerical treatment of integral equations (variation

techniques).



