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(Research Project 1)
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aude  AsTuuMsARuATNsUSIUeasyARadY  viruARLazANfiweleseninayana  nsdeans
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083 103  #WANAISAIANIS 3(3-0-6)
(Principles of Management)

ANUNLNE  WBuarANEIAYYRIANI  N1SIANS  AaenIugAUsTaNARLIAR LTS uaY
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083 104 AW 3(2-2-5)
(Sport Education)
<) a a Y =2 £ o/ a a a a Yo
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083 105 n1sllae N1sUNATaLLALATEENTNY 3(3-0-6)
(Thai Politics, Government and Economy)
1A59AT19 SPUU UAENTEUIUMSNINTSIETEY M1sUNATRasATYENY  WRILINITUNUINYeS

npsy mavszndian eseibiduanuduiusseninnalanenisdles nsunaselaziAsugiaida
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084 101  @IMNILWAFUAIN 3(3-0-6)

(Food for Health)
ANUTNUFIUALITUANADINITOINTVBITNNY  DIAUTENBUDMNT  JUaNURIEUDI0MNIAY
A M vae 1 Y a o 9 Y
guan ewnsililddndiulsn  guiidenisiuussmuemsiuguain dymlasunnis lseanlagunnig

NMsToU A13aUBLDMNTWALUTIIAMI ANNURRAAEMUDIMTHAZNSANATENEUSLAR

wanansInemansindin a1u13Inen1saenianes Mangnsusuuse w.m.2555) 16



084 102  FWINEIU UANYE LATWEIIU 3(3-0-6)
(Environment, Pollution and Energy)
AuUTENaULALANNANTUSVRIEWNTlUETINYIR @R NaNTENU kAENITIANITNATEANY

AN WA NANTTNUNASIENSINURAENITIANTS

084 103  ARUNIMDS LnAluladasaumAwaznisioans 3(3-0-6)
(Computer, Information and Communication Technology)
unumiazaudIfyresnaniawes  wialulagansaumeuaznisdeansludagiu  wwilivly

auAn ANUFIUEIL MIYszendlieseainassd n1sinwiruduas nguuewayIsEsTIUINEITeN

084 104 adaFaAnswATARALTINUIEIITU 3(3-0-6)
(Mathematics and Statistics in Everyday Life)
W9 STUUTIINAS assnivien anudiandu Ussavvestoya abfnssaun vl aenide
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MEdule UUINYIU-3181Y

084 105 Tanwviamalulaguazuinnssy 3(3-0-6)
(World of Technology and Innovation)
USrn  wwida wasnisadvassdmaluladuasuinnssusneg  Tulagduuazeuian  nsiauwn
nmsUszgndlduaznisdnns unumuasnansenuanmsiaumalulagduazuinnssy detin Lasughauay
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510 201  AWIBINOVTIINGIAENS 3(3-0-6)
(Scientific English)
Hnoruunanaivinismadnemansiie i lauazdulamudidgaesunaiu wla
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noUszasdvesiileunaonauilindeuasulannuddyuavidiousenumanemansidunundnguld

510 202  AWIBINEAIRTUNISERENT 3(3-0-6)
(Communicative English)
AnvingenanwiiiebidnAnwansadile wasdeanslaluaniunisalingg lnsiunwdingy

dmsuniaman wu madeuluadaseu nsdeuluadasvesuunisfiny uaznisdunival
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510 311  AISUSWITIANITEMIULNINGIAIENS 3(3-0-6)
(Operations Management for Scientists)
mmil,ﬁyanﬁué’m%’uﬁfﬂ%m”nmamlﬁ'snﬁumiﬁuuasmﬁamu EVSATANSNITUIYNT N5
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510 312 WUUTIRBUATNITIATIZATEUUNITHER 3(3-0-6)
(Model and Analysis of Manufacturing System)
JPUUNISWER  Lgguniu nsdeniinauas nseenuuuiilsu USinunsuaniiszndagn
NFVNUNUNITHEALAZNITTASAUNIY  NTUTINTAUAIAPRINAZTIAY  N1SAIVANAMAIN  N15auUIT

fnsAnwuenaaIun

512 100 §55UYIRIING 2(2-0-4)
(Nature Appreciation)
AMUVAINTAIEN TN ANUAAQYUATUNUIVVDIANETIN  ALATLAZAINLNINTBISTTUYIR

nsaf1adndriinluniseusny

515201  aAAnugIY 3(3-0-6)
(Elementary Statistics)
sssumAvesaiAuasiamnsUsryndlaeiiluvesedd adfnssaauuazaiiiasdu nisuan
waspuhezduresiudsddy  n1sdendiegieuaznsuankaweiednn  nsUssina MIVaEey

aunfgu adanlildnisdives nsannegegiIelazandLRUS N15IRIIZRAULUIUTIY

516 170  N139UINYAIINADNFITUYIALAZNIANNIIIAUSTTH 3(3-0-6)
(Natural Environment and Cultural Heritage Conservation)
ANUNLELALAINEIAYVBINTOYS N HAIWINTBNSTINYALATUIANN I TUETTY VOULUA

noUszasduazUsgloviranisensny anunsailagluuasiiliiluswien Jym ansudly

wwsmstesiu  wevisuaznisinuruiion1saysny

516 190 msdansaswandexluaiaFou 3(3-0-6)
(Household Environmental Management)
AIIUATANUAIUIY  LUINNITANLAIUIUTIAUSERSR  nsidenduastny  Asusulandnu
nsdauasadnludiy. msszvienna  nsUsendandsnu msufuleirtlenmangueneins  n1sAn
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518 100 a1 luTInUsLINIU 2(1-2-3)

9

(Microbiology in Everyday life)

nslusglerivegdunid wavaud1AYUeRAUYSENNADNITEIMNT QRAMNTTU NITNYAS

waznsunndranyudlutinusedniu

518 101  waluladnsmnziia 2(1-2-3)
(Mushroom Cultivation Technology)

nsizin Jedefidmasionisiiunandnveniin n1sUszdiunuduattunIsinzLin

NRUIAIBURANL

511 101 uAAAAs 1 4(4-0-8)

(Calculus 1)

adauazanusiowles msmeyiusiaznsUsznd Aaedavesileidu suuuudildimun ngla
Una Sdivetiudiazoynsuatiug auNSUET OYNITUNEIADSHAZBUNTUUNAARDTY

Limits and continuity.  Differentiation and applications.  Extrema of functions.
Indeterminate forms. L’Hospital’s rule. Infinite sequences and series. Power series. Taylor and

Maclaurin series.

511102  uAaAds 2 4(4-0-8)
(Calculus 1)
dsduneu : 511 101 wAanaa 1
U31ius wallansmuinug nsussgnduinus Usiuslinsauy Bludigliands faidunane
fuvs alm Anudleilos syliuddosuaznisuszend
Integrals. Techniques of integrations. Applications of integrals. Improper integrals.

Surfaces in three-dimensional space. Functions of several variables. Limits. Continuity. Partial

derivatives and applications.

511241  Wyadiadudu 1 3(3-0-6)
(Linear Algebra I)
ndsfuneu : 511 101 wpanaa 1
wrsNduaEsTUUANN LAY mi@i’%ﬁumi%u;gagm Anesiiuuud Usglininmes Uiniinanm
mMelu Msuvasdadu Anamsuazinaesianie nsuszend
Metrices and systems of linear equations. Elementary operations. Determinants. Vector

spaces. Inner product spaces. Linear transformations. Eigenvalues and eigenvectors. Applications.
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514107  WandNugiu 4(4-0-8)
(Fundamental Physics)
Fouly : dwmiutinAnwianyinermanidlaldanuiviiand
namanfvesignds  msdunazedu  edwdss  wedlulawidnd  namandveseslva

¢

wiwdnlih ihnszua Sidnvnsedndilesiu eumans fdndealny

Mechanics of rigid bodies. Vibrations and waves. Sound waves. Thermodynamics. Fluid

mechanics. Electromagnetism. Electricity. Introduction to electronics. Optics. Modern physics.

514108 UftRnsAndiugiu 1(0-3-0)
(Fundamental Physics Laboratory)
Andadurion . 514 107 WAndfiugiu videenaGeunieusulsitosndi 10
dunmi

a

o o W o = a 5 | a a
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nsvnaesaenndesiullienlusedun 514 107 Wandiiugiu

Experiments related to the contents in 514 107 Fundamental Physics.

515 206 T,Uil,mimﬁ'll,?agﬂmaaaal,ﬁmﬁu 1(0-2-1)

(Introduction to Statistical Package)

Adeduneu : *515 201 aﬁaﬁugm

*91alspunsounule

nslilusunsududagunsedia Ussianiuds mawSeuuaznsinnisteya Adwaziladduma
adf Mymsgikazulannunadnsvestsunsudniaguneadn nsuszendiudyvneada

Use of statistical package. Type of variables. Data preparation and management.
Commands and functions in statistics. Analysis and interpretation of output of statistical package.

Applications to some statistical problems.

515231 @il 3(3-0-6)
(Probability)
dsduneu : 511 102 uAaAaa 2
515 201 AR
Uigliweamnuinazlu  msmeniatendamans  luduasiaidunuuluaudauueisnia
nsuwanuasuuuliieidesuazuuusaionnswin nswanuasnuuiifeuls anududaszudty nsuanues
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Probability space. Mathematical expectation. Moments and moment generating function.
Some discrete and continuous distributions.  Conditional distribution. Independence. Sampling

distribution. Order statistics. Limiting distribution.

517 111 msWsulusunsumauiames 1 3(2-2-5)
(Computer Programming 1)
spuuRpRmekarNsUsTnanatayalowy M nadeulusunsuuuulessadne unadd
wadduvanedii #a8 aneshasy medudunssedudn feidusasitiiduSondousaies nsdansuiludeya
madeuLaznsudlugaunnies meannlusunsuitelilunmsuitygm nmsuszgnduaslassny
Introduction to computer systems and data processing. Flowchart. Structured
programming. Array. Multi-dimension array. Pointer. String. Bitwise operators. Function and recursive

function. File management. Program testing and debugging. Program development for solving

problems. Applications and projects.

517 112 nsWsulusunsunaunmes 2 3(2-2-5)

(Computer Programming II)

dsAuneu ;517 111 msWsulusunsuneniames 1

mmﬁmt.%ﬁmqtﬁaqﬁu My Msadeeand  MsvinulasdEsreeand g n1sadne
fefdudmiumunmEuiusasfugelitumainnureseana nsdunenauanti msvimygy msleries
Tnandsiunisiagileidu Henduaiyuayienduusiiuy

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

operator overloading. Generic function and template function.

517 211  lassairedoya 4(3-2-7)

(Data Structures)

Jurdaduneu 517 112 Mmslisulusunsumeniames 2

nsunudeyauaziiiliunisdmiulas@aiwuudadu fad nesdou A1 uasfigewmth M3
unudeyauasidiunmedasaiadesiuiuasdiismy URLY uaz newl netaussanEnimues
FupeuisvosmaBesdduuasnsdumdeya  Jymuugiulsd dgpmuunsl msldwmediadeingiunis
Uszgndlilaseasnatoya

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.
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517 212 N1599NKUUNITATINLLTUAY 4(3-2-7)

(Digital Logic Design)

¥
= a

Fdsdunon 520 101 HUFIUNNABUAIABSUALINGINITANTAUNA

nssnsidaandoy wasidtauaznsUsrendld fvadauuuya aunadessng madanisan
FUIRINTINE NMITVATIVUALRONUUUMAITIHANLAzAU gunsalnssnzwuuldsunsuld nsduasien
rauFenwesueeianiidesiu

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 Tassadradimsauanuuulidaidias 3(3-0-6)
(Discrete Computational Structures)
dsduneuw : 511 102 wAanaa 2
fuguederans  aeulumeind  Hlefdurefudouazeruduiusiowdin  nsl wazns
Uszgnd  muiguiuliiazinean edesaniuzdin
Mathematics background. Combinatorics. Generating functions and recurrence relations.

Graphs and applications. Theory of trees and networks. Finite state machines.

517 221  nsWaUgaNAwIsBIng 3(2-2-5)

(Object-Oriented Software Development)

Jwdedunew 517 211 lassasadeya

ﬂiaummﬁmﬂm%uiﬂiummL%ﬁmqL‘ﬁyaaﬁu TOLAUINTTTUTITRG  NITUNUAIUAZNITH
Y19ET NSVl My gUuarn1saunenmaitd | MTleTsikagNMsesnuuuldeing  JULUUNg
ponuuy  TusunsumuAuLUUdaemssau:  Inslnaoa msagiiou msBamdeuunain mslusunsuds
GRIGHGIE

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.
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517 222 aaﬁﬂi:namamﬁ’ama%uasmn%mia 3(2-2-5)
(Computer Organization and Interfacing)

o o 1

JdeAuneu ;517 111 msilsulUsunsuaenianes 1
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welnes waviiuwes

The essential of memory and memory addressing. Data representation and data
addressing mode. Machine language instructions. Interrupts and stack mechanism. Device interfacing:

motors and sensors.

517 241  n1sdeansteyauaziedavisnauiiames 4(3-2-7)
(Data Communications and Computer Networks)
Jwdedunew 517 211 lassasedeya

o

waﬂmi?iamﬁa;ﬂaLLazmmgmiwmﬂm wuuiaeseddlowedle ms?i'amsﬁﬁazﬂauw
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fuefetisuaruimsuuaietisdumedidn fugunsuimadanisiaiets

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.

517 311 ﬂ'liaLﬂiqgﬁltﬁgﬂqiaaﬂLLUU%U@]@U%% 3(3-0-6)

(Algorithm Analysis and Design)

Fwdedunen 1 517 211 Tassasedeya

mMslrszsimududourestuneudl Sinsufdumsdowdn Fanmseenuuuiuneuituuusieg
savaugnrlade mautauasenuy Msanuaziotruy madeulusunsuuunatn tureuiEnin Junevuisss
JaRnduazmavssina tumeudmensin warlassadedoyatugs ewdudeunmaduiiufinasna Sud
roundmiosy megriflidunouisfinand e

Complexity analysis of algorithms. Methods of solving recurrence equations. Various
algorithm design techniques including brute force, divide and conquer, decrease 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 syuuUjUuans 3(3-0-6)
(Operating Systems)
dedunien 517 222 esduszneunsuimeskarnsidouse
m’aaaﬂLLUULLazmiVTﬂﬁLﬁ@Na"uaﬁwwﬁﬁamuﬁaaﬁu 29AUTENEUVDITEULURURNIS M3
FansTusiwauazinsn nsUsTnarakuunSoLwSswmarmsieasseniclusiea  nsdanisviieanus
nsdnnsuitudeyauazaunsal anuvaendsluneuiiumes nsdfinw
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 danUnenssunaunomes 3(3-0-6)

(Computer Architectures)

ndefuren : 517 222 esdusneunsuimeskaynsiouse

29AUTENDUTRIADNTINDT  MITINANTIOULURIADURILADSITIUT LM mi@@mmmgﬂﬁﬁé"ﬂ
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Computer organization. Quantitative performance measurement of computers.
Instruction set design. Computer arithmetic algorithms. Arithmetic and logic unit design. Control unit
design. Memory hierarchical design. Input/output and secondary storage units. Advanced techniques

in software and hardware design for modern architectures. Examples of modern architectures.

517 314 MQEHNITAIUIN 3(3-0-6)

(Theory of Computation)

dedunen ;517 213 lasvadadansdwauuulideos

WUUSIERWRIMIAIUIN  UaznTwaNLa  iasesanuzdidn selawmuuudiinuazlidia
MwUni mwmarhiensallifisuiun eslawmuuunaal e3eadnsiiase

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.
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517 315 Lulaslwsivawes 3(3-0-6)

(Microprocessors)

Idefuneu ;517 212 A1BDNKUUNITATINGLTLAY

wndaveslilaslusiwawes  msvhaoumeluvedilasinswawes  aandnenssuyadds
druuszneuvesszuy liud Ua miheanud uasvheudvuanma  msdensouaznindeulusunsuuy
lulpsinsiwaiwes

Concepts of microprocessors. Microprocessor internal operations. Instructions set
architecture. System components: bus, memory, and input/output. Microprocessor interfacing and

programming.

517 321  wénn1sMIUTHNTY 3(3-0-6)
(Principles of Programming Languages)
Furdaduneu 517 112 malsulusunsumeniames 2
LUIARTDINBITUTUATULAZNTOULUIAA  MIUSTINaNANI®Y  MNAUAUTUSLATANNLIY  Biln
Toya N13ANANAIRUNITIIL MsmuRlusunIuges MIfinwiuay WSsulsunsaukIAANENYRINY
TUsunsy
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.

517 322 msi@eulusunsuraenssuIuviel 3(3-0-6)

(Multi-Paradigm Programming)

dsAuneu ;- 517 321 wdnnisnelu TNy

mMaSeudisunseuanuAsresnreilusunsy e ideds Mundeing nwdeniii
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Comparison of programming paradigms including imperative, object-oriented, functional,
and logic programming languages. Strengths and weaknesses of programming languages both in the
same and different paradigms. Advanced features in well-known programming languages including
generic programming and reflection. Programming languages and platforms. Selection of suitable

programming languages and tools. Development of software with multiple languages or paradigms.
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517 331  Uyguusehivg 3(3-0-6)

(Artificial Intelligence)

Fwdedunen 1 517 211 Tassasedeya
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Introduction to artificial intelligence concepts. Problem solving methods: heuristics,

searching and planning.  Knowledge representations.  Applications in  major areas: game playing,

expert systems, natural language processing. Theorem proving. Robotics.

517332 szuufidieavngy 3(3-0-6)
(Expert Systems)
dsfunon 517 331 Jeyayusehing
spuuguanufidesiu  msenuuussuugiue  maliansunuansoud Idun s
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Introduction to Knowledge-Based System. Knowledge-Based Design. Knowledge
representation techniques: frames, rules, and semantic networks. Expert system shells, tools and
languages. Methods of inference. Reasoning mechanisms with forward chaining and backward
chaining. Knowledge acquisition. Explanation. Case studies. Design and development of expert

systems. User interface and natural language understanding.

517 333 N1SAIUIUTIIITUUINAG 3(3-0-6)
(Evolutionary Computation)
prdafuriou : 517 311 mylAseiuazn1seenuuutunends
Fawmslusneaenseurufndmivmsudtymuasnmaihlimneaiian  §13and tunou
FWrawdn nmadeulusunsmauin msswadaiannauuliney Faussiugidowu
Evolution as paradigm for problem-solving and optimization. Heuristics. Genetic algorithm.

Genetic programming. Interactive evolutionary computation. Introduction to artificial life.
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517 341 @anUnenssusazinalulaginsaingnsunnes 3(2-2-5)
(Computer Network Architecture and Technology)
Jdeduieu : 517 241 msdeansiieyauazirietsneuiinimes
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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.

517 342 anudasafisluszuunsuiiamasuaziaiodie 3(3-0-6)

(Computer and Network Security)

Jodafurion : 517 241 msAeansteyauaziaietneneuiames

ﬁugmuazL‘ﬂmmmaam%%’nmmmﬂaamﬁﬂ mMeUssidusaznisdanisnandes nsiuses
Anuaendy  vandesiussuupeuiiunesiasaietie  MsasuasiinTeissuunsiiateya NS
doansuvutasady msmuaumsitids msfigedine’s aeflededdia lususesidvia nsanauuaziesiu
53UV Ulugkazuuuassanulasnst Ussiuniangmneuazaiesssy nsaane

Fundamentals and goals of security. Risks assessment and management. Security
assurance. Computer system and network protection principles. Construction and analysis of
cryptosystems. Secure communications. Access controls. Authentications. Digital signatures. Digital
certifications. System threats and protections. Security policies and models. Legal issues and ethics.

Case studies.
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517 343 A15WWEUTUIHNTUULLATOUIUABUNIADS 3(2-2-5)

(Computer Network Programming)

Jdeduneu : 517 241 msdeansieyauazirietsneuiinimes

anUnenssuvedlusunsuussenddmiuiesotns  andnenssuuvugSu/gliuines uae
andnenssunuusiniionty  Insleoslusussenduaslusunsussgnddueietns anilmenssy oin
wazlUsiwaweagliuins svuuUfoinis  szuugesdmiunisdeansteya wasmsiSenlduinisvesszuud
Aeates vinslududeinudeyauasdueietns nslnreademstoyauuuiidosiinsaunsideusouasuuy
flifosdinsatensdende  madeulusunsuuuudeniin  nszuiuuBensserlng  sudeuitnieiden
sre¢lnavetan Aesul wialla N13ENKUY waznIRUIlUIUNINUSEENAUWATETY

Architectures of network applications, client/server and peer-to-peer. 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.

517 351 @auimasnsind 3(3-0-6)

(Computer Graphics)

dsAunen ;511 241 Nypdladadu 1

517 112 Ms@sulusunsumauiines 2

winnsiuuLardanesTudulusnguvesnesiunesnsiing AFUN1SIIUNIeeIL
N9Hnd nIzUINMSUSAADS MauansHaUggIUNTTINg Tamedn mMaUBsuudanBsduiusmaeiuisviads
mslsunsunaiind 2 93 uaz 3 85 nsliuasuazsedud msunuBuns nsadenmadenlg
roufiuneditosiu Wdeiiauladuneyiiamesnsiiind

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.
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517 352 n1sUszulaNanInAINa 3(3-0-6)

(Digital Image Processing)

Fwdedunen 1 517 211 Tassasedeya

LLmﬁmﬁugm‘iuﬂszmumiUismamamwa%ﬁa mMsudasnn mMsuFulsenm mMsysaenm
msdudanim nsmveunm Mswusdun wdedhauladunisussnan madva

Fundamental concepts of digital image processing.  Image transformation. Image
enhancement. Image restoration. Image compression. Edge detection. Image segmentation.

Interesting topics in digital image processing.

517353  HevUszauddvia 3(3-0-6)
(Digital Multimedia)
AdsAuneu ;517 112 mslsulUsunsuaeniaimnes 2
ammveanaluladdeUssauidvauasnisussandliony  msairsdeUszanuaziunudoyade
Uszauviaingg 1iun amnsiind suam 1des 37le waznmiadenlwn deuszauuuuufdunius edesilolu
mslsunsudeusyau msﬁuﬁmﬁﬁa;&aﬁaﬂszau nsdeans msthdailem LazanAIFIuTesdoUsYay
Digital multimedia technology overview and applications. Multimedia authoring and data
representations: graphics, images, audio, video, and animation. Interactive multimedia. Multimedia

programming tools. Multimedia data compressions. Multimedia communications, content delivery,

and standards.

517391 35n13378 1(1-0-2)

(Research Methods)

Geuly . TasanuBusenvesnaimaeiimes

myaaTzitym FunpuuarmsnuumMTedei mstmuassuuReNRmed nswsen
Toyauazn1siaulusunsy MsU1sssnulusinsy MsUssliurnanudde 3F9e9unside nsdavinenans
HAYN1TO19DY NMTUNAUDNIINING

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.
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517 411 380151 89A1AY 3(3-0-6)

(Numerical Methods)

dsfuneu : 511 102 uARAdd 2

BosAIUANAMEns nasudl NTIATIERANWNIL  N1sUsEInaLasn1sUSEIMAN
Tuths 38vhen N1IMBYNUSLALNITDUTLNIATIIUAY  NISMIAIMDUITIAILAVVBIENNTSTRYILS  SeUU
auns nsulasuazmsiasgiuuunize;  aunsladafnuazsiaees  vensdusliuitymmeivndauay
AIAAIERS

Computation approach to mathematics. Floating points. Accuracy analysis. Approximation
and interpolation. Iterative methods. Numerical differentiation and integration. Numerical solutions to
differential equations. System of equations. Fourier transformation and analysis. Logistic equation and

Chaos. Software for algebra and mathematics.

517 412  ARUR2LADS LULAALAZNITI1ADY 3(3-0-6)
(Computer Modeling and Simulation)
dsAuneu ;517 112 msWsulusunsuneniomes 2
N13E3UUUTIRDIALNITIIEDIVIUTINYNITUNNAIAULAZETTUYIA  TBNITVRIANULANAI
$rfinuazesiuszneudia wagarseslmnnuaznseunnuAniiuiafitelowd szuumsianisaules LAoed
wazul3niia wqwﬁmm%’u%umaaiwmﬁmﬁu
Modeling and simulation of social and natural phenomena. Finite difference and finite
element methods. Cellular automata and multi-agent-based paradigm. Self-organizing system. Chaos

and fractals. Introduction to complex system theory.

517 413 N1599NWUUTEUUHIAILAZIZUULIADIY 3(3-0-6)

(Embedded and Real-time System Design)

daduneu 517 312 ssuudfuenig

517 313 andpenssupouianes

29AUTENDUVITTUUERAILAZ SEUUNADTY MTRLATIZRIEUURIAILAZTEUUNADSY NTES19N
WUUTEUU  anudedelduavauamusiennudens  msviausuundeutuuasnisiusensunuundou iy
mMsdadmuans fegsvesszuviliilagszuunmas edesdleseniuy shdeidedagulussuunuuilein
WAZIZUULIATDIY

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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517 414 vunewituaanndnenssuwuuuLI 3(3-0-6)

(Parallel Architectures and Algorithms)

Jedaduriew s 517 311 MewzkaznsesnLUUTIReUdS

517 313 aandpenssupeuiianes

anrinenssuuuuunadesiy  aninenssuedetewuuned T undsudadu lewes
ot W teuiide dulsl wavnsl aanilnenssuuartuneuiauuudalngn JuneuiswuuTLTEIMSUANS
Boahdy surouiBuvvrundsadnmans nisuwdashadies nmsuwdadlamedlideides uneuisnisin
WUNIUWATENIBLUUANNY  LUUTIaIN ST luuRIuuane Wtedfetagdu

Introduction to parallel architectures. Fixed network architectures: linear arrays,
hypercube, mesh, butterfly network, tree and graphs. Systolic architectures and algorithms. Parallel

sorting algorithms. Parallel arithmetic algorithms. Fast fourier transform. Discrete cosine transform.

Routing algorithms on various networks. Various parallel models. Current research topics.

517 415  MISATUIUUUUHNTIOULES 3(3-0-6)

(High Performance Computing)

sRuney ;517 313 anndaenssunouiiines

MIATIEY N1T00NKUY LLasﬂWiﬁﬂﬁﬁmwammmiﬁmamamﬁauzgﬂ antnenssuluuvuuy
FanosTuuuuruny  Mwn1sUsuNTuRUUTINURAzULaNesl  Useifiudesaussauy mi‘dixqmﬁé”m
WenshaIMNTINEIN teidedagiu

Analysis, desien 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.

517431  n1siBeuivsaaiana 3(3-0-6)
(Machine Learning)
Fwdedunaw 517 331 Ygyayuseing
fluguniadeudveasdona  nadouiiuuinmade madeudiuuliinisaeu msSeuduuy
ERuAEY N9SuiMEda nquimsseus Myidesasiauiludagiy
Fundamentals of machine learning. Supervised learning. Unsupervised learning.

Reinforcement learning. Statistical learning. Learning theory. Current research and development.
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517 432  n135UTENIANANIYITITNYIA 3(3-0-6)

(Natural Language Processing)

Fwdedunen 1 517 211 Tassasedeya

WUIARYIDINWISTINYIR  MTIAT st azlassaswlseloadonnedunus  wellanis
PR MswnuaumevesElen  MyleTsikazasannuieriussnilsslen msussaana
Toyaldes

Concepts of natural language. Lexical and syntax analysis. Parsing techniques. Semantics

of sentences. Analysis and relation creation between sentences. Speech processing.

517 441  NNSATUILUUNTZINY 3(3-0-6)
(Distributed Computing)
Jndaduneu: 517 241 msdeansieyauaziaietsnesiiames
WENNIVBINTAIUUUUNSTANE  NNSEDNLULITULLUIUNSZAe  Usedidlunisdeoans  ns
Usvanuau  anundeusy anuamuseanudews  anuduiedd  anuauiuiy anuvaeady nns
AaTzviansIaug N1sUTEENAMUNINTEAY hdeldeuazmalulaglutagduy
Principles of distributed computing. Design of distributed systems. Issues in
communications, coordination, synchronization. Fault-tolerance. Locality. Parallelism. Security.

Performance analysis. Distributed applications. Current research topics and technologies.

517 442 nsAIUIMUUURUITRILY 3(3-0-6)

(Ubiquitous Computing)

Jdafunion : 517 241 msdemsteyauazieetioneuiunes

weluladindetevauuuldmeuayldae gunsaldmsunmsdunuuuunuialy fideusouasis
yosmsiufduiusseminsauiugunsal Tusunsuuszynd viedaundonvesnisAmnamuunuinly Tassad
ﬁugmuasamwﬂmsJﬂiimﬁaaﬁfuayu‘iﬂmmmﬂixqnémaqmiﬁwmmuwwuﬁ"’ﬂﬂ FmsUssdiuradmsunis
Aauuunuily UssifiumsdsauuasdsiiiAendodaerluvesnismunuuunusily

Wired and wireless technologies. Devices for ubiquitous computing. Interfaces and modes
of interactions between people and ubiquitous computing devices, applications or environments.
Infrastructures and architectures for supporting ubiquitous computing applications. Evaluation
methodologies for ubiquitous computing. Social issues and general implications of ubiquitous

computing.
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517 443 ﬂ'ﬁE)’e]ﬂLlﬂJ‘UI>I,€'1zﬂ’l'i‘U‘%‘Vi’liM‘ﬁﬁ]‘lj'1?]7’1311‘1/‘?]’3Wlai‘f 3(2-2-5)

(Computer Network Design and Administration)

Jdeduneu : 517 241 msdeansieyauazirietsneuiinimes

siloasgUnsaifuaietnsneufnnosiaznisideuse NTIATIERAZEONLUULATIATN
w3etne Insinpeadaduny nseenuuukaznshessuLaings esetreusnaameiiaiou wsete
duiiation wietnelians wasaderieuinunin nsirgunsalindunauaznsianisgunsallussuy
\A3aTe NsAnRe nsRan LLﬂzmiU%Wﬁ@miLﬂ%‘laaﬁﬂ‘ﬁﬁmmazLﬂ%@déﬂﬁu‘%ﬂﬁ mié’ﬂmﬂw@mﬁvﬁﬁd
Bnsudmsanuianainuarnmsussidiuanuindeiievesszuy nmsdanmstydssuu msuimsusyansam
wazmuUaendy indesdleuasinslnasammsgudmivuimsdianiseiets nsdfnu

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.

517 444 \aSevieuazn1saeansidane 3(3-0-6)
(Wireless Communication and Network)
Jdafunion : 517 241 msdemsteyauazieeiioneuiunes
weluladnsdeansidamadoniy  Inslnasanisdeasuaviaieteliane aadnenssuuasaiin
vouaTetngliany  wnsgiumsdeansiiane eferisuuuiemizin  mnsdasadeluszuulians aunsal
dmsuisetelianes nsndaszuuieseteliane
Introduction to wireless communication techonology. Wireless communication and
network protocols. Wireless network architectures and types. Standards for wireless
communications. Ad-hoc networks. Security for wireless systems. Wireless network equipments.

Wireless network installation.
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517 445  \p3evieifuwesliane 3(3-0-6)

(Wireless Sensor Networks)

Jdeduneu : 517 241 msdeansiieyauaziAietsneuiinimes

wietedumesidowy unanrefivesduwe  nseenuuukazmsTaaeietieduies
WATANSA TR TIATRMUUAIATHASNEIY  NIIAIUALLATETIBMAZNNTIAELNIY  MsUsEudana
ansaunATIUNY mmﬂaamﬁwaﬂmaa%ﬂﬁﬁugm msdeulusunsudmsuiduees

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.

517 446  ASATUINLUUNTALAZNEGULNY 3(3-0-6)

(Grid and Cloud Computing)

Jndaduneu: 517 241 msdeansieyauaziaietsnesiiames

nMsfwauuunindowy  Suwefiauanmeluladfifsates  welulafidsinquuunszaned
Aendes  fadawasfisudu msuimsuwagnmsiannvesndauasnguius anitnenssunmisduinuuunia
aondnenssunisiuanuunguue maviiaiiouadeinunneg laun 3 wietne ssuudafiv Ussibudnu
anudaenfouazamizdiuis  mevhuiuiamdidesiu nsdidnw

Introduction to Grid Computing. Web Services and related technologies. Related
distributed object technologies. Necessary middlewares. Grid and cloud services and development.
Grid computing architectures. Cloud computing architectures. Various virtualizations: CPU, network,

storage systems. Security and privacy issues. Introduction to MapReduce. Case studies.

517 451  @AauRAmRsIniAL 3(3-0-6)
(Computer Vision)
Fr0sAuneu ;511 241 Nyadiataduy 1
517 112 maflgulusinsunouiines 2
msasauariananmdesiu nsafadnuassu maedouln N3ARANLING N1FUTEAIANATR
viml N1339130g Fteddelutlagdu
Introduction to image formation and manipulation. Feature extraction. Motion. Object

tracking. Video processing. Object recognition. Current research topics.
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517 452 aadaenssuuasnisdsulusunsuuudng/ oy 3(3-0-6)

(GPU/APU Architecture and Programming)

Jwdedunien 1 511 241 Nvadindad 1

517 112 M3PeulUsunIumeuiumes 2

anilnonssuvesdfgiofigioru  mmdidyresniadeulusunsuudfigieily  n1aideu
Tusunsulemuduea  msvhlimnzauiigauasnsidndenianannveddusunsuuudfig/efly  nnsUszyndld
nuFfgAofigdugs

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  (FRSARAWIZNINgBIABNNIMBTUATNTUsZENA 1 3(3-0-6)
(Selected Topics in Computer Theory and Application I)
Rouly :  IneAnudugeuvesnmivIneNiIADS
A A = a s ¢
Seahaulanamguireuiimesuavnisuszend

Topics of current interest in computer theory and application.

517482  Basiawizmmgufjnsuiamesuaznisuszegnd 2 3(3-0-6)
(Selected Topics in Computer Theory and Application II)
douly . TneanuBusenvesnmedmaeyiinnes
Besiaulamamguineuimesuaznisuszend

Topics of current interest in computer theory and application.

517 483  (3esfmanizmanguireuiamesuaznisussand 3 3(3-0-6)
(Selected Topics in Computer Theory and Application IlI)
Geuly . TesanuBusenvesnpimaeiimes
Besiaulamamguineuimesuaznisuszend

Topics of current interest in computer theory and application.

517 484  1389AALANIZNI9IANTSULaTWALLLaERSaUe 1 3(3-0-6)
(Selected Topics in Network Engineering and Technology 1)
Gouly ;. Tegaudugsuvesnaivnneuiines
a A a N A
Beauraulanairmnssukaswalulaginseyie

Topics of current interest in network engineering and technology.
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517 485

517 486

517 487

517 488

517 489

Basdaaniemadanssuwasmaluladindetie 2

(Selected Topics in Network Engineering and Technology II)
Gouly . Tneenudugenvesnedmaeuiinnes
Sesvihaulamaimnssusasmeluladiaiotne

Topics of current interest in network engineering and technology.

= o a S A
3a9AALANIZN9IAINTSULasWALLlagRS YUY 3

(Selected Topics in Network Engineering and Technology IlI)
douly ;. TegAnudugenvesnAivnauRInes

S A a oA
Beaauaulamairmnssukaswaluladinseyie

Topics of current interest in network engineering and technology.

Sasdaaniemedaanssuasaumne 1

(Selected Topics in Information Engineering |)
Fouly . TnermuBusenvesnmieiineufinmes
Sosiivaulanaiemnssuansauna

Topics of current interest in information engineering.

39IRALRNIZNIIIAINTTUEITAUINA 2

(Selected Topics in Information Engineering II)
Gouly . TneruBusenvesniriaeufinmes
Sosiivaulanaiemnssuasaune

Topics of current interest in information engineering.

39AAANIENISAINTINENTAUNA 3

(Selected Topics in Information Engineering III)
Gouly . TneenuBugenvesnmedmaeuiinnes
Sesfiuhaulamaimnssuansaumea

Topics of current interest in information engineering.

o a LY a a a a s LY L
NANFNTINYIANAATUUTA S1U1IVIINGINTTADNNAADT (MANFATUITUUT W.A.2555)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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517 493  1A3991u33y 1 1(0-2-1)
(Research Project I)
fouly:  TneanuBusenvesnmaivireufiumes
il fonadu s e U
Anwhiedfemaneinmsaenfiuneiilifunisewiionaeinn - msdawienlassanidde
WATULEUD
Study of the computer science topics approved by the department. Research proposal

preparation and presentation.

517 494 1A99UIRY 2 2(0-4-2)
(Research Project II)
JveAuneu ;517 493 1AS991U398 1
Souly . Fnilsanadiu s vide U
mTelundeieflaausluion 517 493 Tassedde 1 Wousenu wasihiauenanuyise

Research on topics proposed in 517 493 Research Project I. Report writing and research

presentation.

520 101 vgvug'mﬂauﬁ’sma%uaﬁmnn'ﬁa’ﬁaumﬂ 3(3-0-6)
(Foundation of Computer and Informatics)
amTILTRaRiMeReLimesarmelulafasauma SruuneuRneskazasaume ey

adneanituaoNfinnes asdusznauiiuguresneuiiuned waluladiafiifouasdodafiutoya sonsuas

LLazmié’fmmﬁaga NIIWAIUITEUUATAULNA ﬂ”liﬁaﬂﬁ‘l’fayjaLLa%Lﬂ%EJ‘U"IEJﬂaNﬁ’JLG]EJ% NANTENUVDY

ABNTLABIWAY UV TAUARDAIAY NIEANY
Overview of computer science and information technology. Introduction to computer

and information system. Mathematics and computer. Basic computer organization. Multimedia

technology and secondary storage devices. Software and data management. Information system
development. Data communication and computer network. Social impact of computer and

information system. Case studies.
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520 151  msUfdunusszniteuyueduazaauiimes 3(3-0-6)
(Human and Computer Interaction)

Frdadunau . *517 112 nMsWlguluswnsumauiinmes 2

*1aiTeunTouiula
wuudnaesveInsUfduiusseninuyudiuneuiames Adelulagiuniienivausie
Usganuseninauywdiuaeuiawmes nseenuuUdseysTauiUglY  nseenuuunsauUliney

nainuagiasesletugsdmiumsufduiusseninuyudivreuiumes
Models of human and computer interaction. Current research on human-computer
interface. User interface design. Dialogue design. Graphic and advanced tools for human and

machine interaction.

520 221  syuugudaya 4(3-2-7)
(Database Systems)
deRuneu ;517 112 MsWsulusunsursuiimes 2
LLmﬁmﬁug’mLLazamﬂmaﬂiimmiwugmﬁaa&a LLUUﬁWaaﬂ%@gaL%GLLUQﬁﬂ ANSDBALUY
g’m%;ﬂauasmiﬁﬂﬁﬁma izuumﬁmﬂﬁg’msi’fay,a yimmmm%’@gﬁ Ms¥anIssenIsiUasunyas
Josdu armaonfevesgiutoya nsdifine
Fundamental concepts and architecture of database systems. Conceptual data models.
Database design and implementation. Database management system. Data integrity. An introduction

to transaction management. Database security. Case studies.

520 328 nsiumliesdaya 3(3-0-6)

(Data Mining)

Jwdedunen 1 520 221 szuugiudeya

wnda vdnms  wazdanediudiAsdtumsvimilesdeya msmansaummndeyavuinlug
mMsfduuy add msesesiteya uaznsSeudveandena nszutumsEusuUUSAluTRveMUY Ny
wazilaifuanguteyaiidudeuiietislunisdadulanisssin nagnslunisanveudeya  nsandiduasnns
Judadeya nsUssgndldauvesmsviuniesdeys

Data mining concepts, principles and algorithms. Extraction of information from large
data: pattern recognition, statistics, data analysis, and machine learning. Process of automated
presentation of patterns, rules, and functions from complex database for business decision making.

Data reduction strategies : dimension reduction, and data compression. Data mining applications.
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520 345  N15UINITIANITUINIGLATOUY 3(2-2-5)

(Network Service Administration)

Jdeduneu: 517 241 msdeansiieyauazirietsneuiinimes

wmmu,awﬁwﬁmm%’uﬁmawanéﬂ%mﬁmmim’%aﬁha nMsAnfuarMsTansUInIseSetie
ﬁvugm Uimssmuamfasuuunatn  uinsdelaun  Uimseevinedidnvsednd  vinadnisszerlna
Uimsuitudeya Uiniseietnedadhidiiu 13nsmdend vimsnaneiedis msudnslanses msih
syisazunlatdgmvesuinisieiediy

Roles and responsibilities of network administrator. Setup and management of
fundamental network services. Dynamic host configuration service. Domain name service. Electronic
mail service. Remote access service. File service. World Wide Web service. Proxy service. Network

time service. Directory service. Network service monitoring and troubleshooting.

520 361  AMAATIZARAZNITODNLUUIZUUIIU 3(3-0-6)

(System Analysis and Design)

wdedunew ;520 221 spuugIudeys

MWITNFHAIUITZUVIY Lﬂ%aﬂﬁaﬁu;ﬁﬂuiumﬁLﬂiﬁ%ﬁi%U‘Udﬂu msﬁ@umizuumﬂugmwugu
MMSEENKUUTFULNUABIRIMES s Ea I Snvasfiaviildluniseenuuy NTINUNULAZNITAIUAN
1AT99U ASalAn

System development cycle. Basic tools in system analysis. Alternative system
development. Physical design of computer systems. Special design features. Project planning and

control. Case studies.

520 365 AAINTIUGINAWIS 3(3-0-6)

(Software Engineering)

F0sAUneU ;520 361 NMTIATIZRLANITOONWUUTEUUIU

WMATIANNSEDNKUUSEUY NMS0BNKUUIINULAsEakannsTUsunsuwuulaseads  anudedield
YDILONAUIS  NINIUABULALNTATINABUAINAMAANER  AuUaeniowazndzddy  n1sdavi
lenansuazmstigsinm msdamseeniws  Tassnungugesluvindediiedes

Techniques of system design: top-down design and structured programming.  Software
reliability. Verification and validation. Security and privacy. Documentation and maintenance.

Software management. Small group projects related to the topics.
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520 421  msIaLiuLAzZAURUETEUMA 3(3-0-6)
(Information Storage and Retrieval)
Fwdedunen 1 520 221 sruugudeya
wé’nﬁugm"[,umﬁﬂﬂﬁgmsﬁagaLﬁams%’mﬁﬁa;ﬂaLLaxmimeﬁa;&a Msiasssll JULUU
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Fundamental of database management for data storage and data representation.
Indexing. Representation Model. Information storage. Searching techniques and retrieval. Document
processing. Taxonomy. Evaluation of information retrieval effectiveness (Retrieval performance

measurement).

520 422 syuugutayalteing 3(3-0-6)
(Object-Oriented Database Systems)
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Fundamental of object approaches. Conceptual modeling. Theoretical foundations and
modeling theories. Object analysis and specifications. Reduction and synthesis. Various
transformations. Object model and schema design. Object implementation. Tools for reduction,

integration, synthesis and validation. Current object-oriented database systems. Case studies.
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520 443  N15UINITIANITAMNUADANEVDILATOUY 3(3-0-6)

(Network Security Administration)

Jdeduneu: 517 241 msdeansieyauazirietsneuiinimes
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Introduction to network security. Network protocols. Security policy. Physical security.
Network attacks. Intrusion detection systems. Firewalls. Packet filtering and proxy servers.
Strengthening operating systems and network device security. Patch management. Application
security. Web and electronic mail security. Encryption. Virtual Private Networks. Wireless network
security. Creating fault tolerance. Incident response. Disaster recovery and planning. Network

vulnerability assessment.
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517 101  ABUNIABSENUSUNUIMNIAEASHAZIAINTIIUAENS 3(2-2-5)
(Computer for Science and Engineering)
pouRumesuargUnsnidesiu  msldneusswinveniauasuazeendung  wuiRnnsUszanana
fouadidnnsetind msiauuazeenuuulUsunsufenwszdugs fuds Mdsingg feuly qu wasileitu
mManagouLaznsuAlugauanses M lUsknsufoudamiineean suagimnssumans
Introduction to computer and peripherals. Hardware and software interactions. EDP
concepts. Program design and development methodology using high-level languages. Variables.
Commands. Conditions. Loops and functions. Program testing and debugging. Program development

for solving problems in science and engineering.
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