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UANFATRIUITIINEINITABNNILADS

InAnfesAnesedg lunnandgiAneiiald lutiesndn 30 wiqadsn 3eda1lunnandsn
wrnelidiasndn 97 wiefn  warsned T U AT ARNLET Wilesndn 6 winedn  Ineduuaafin

supaanuangnsiliaandn 133 wiaafin
1. unamgEns bl Auulidileand 30 wihein (gaeazidaauiin s-11)

2. waamdgnant:  Awauliiieandn 97 wiaefie Usznaudien 3 nguden

= J =\ o 1 = =) 1 g
24 ATNUFWINENAEAT A 21 wdsefin dszneudtamedansiellil

511101  uARAANA 1 4(4-0-8)
(Calculus 1)

511102  WARARA 2 4(4-0-8)
(Calculus 1)

512101 Tanensinly 1 3(3-0-6)

(General Biology I)

512103 UfAn1eTaimenyialy 1 1(0-3-0)
(General Biology Laboratory I)

513101 ity 1 3(3-0-6)
(General Chemistry 1)

513103 UfAn1aindiialyl 1 1(0-3-0)
(General Chemistry Laboratory 1)

514107 TAndAugu 4(4-0-8)
(Fundamental Physics)

514108 UfRnns@ndiugiu 1(0-3-0)

(Fundamental Physics Laboratory)

22 BEMlAU 41wy 61 wiaefin Usznendnameimsielli

511241 NoAtmTadu 1 3(3-0-6)
(Linear Algebra 1)

515231 ANUnazdlu 3(3-0-6)
(Probability)

517 111 n1adisulilsunsupanioimes 1 3(2-2-5)
(Computer Programming |)

517112 nnadlsuldsunsnpaniames 2 3(2-2-5)

(Computer Programming 1)



517 113

517 211

517 212

517 222

517 223

517 311

517 312

517 321

517 341

517 342

517 343

517 361

517 391

517 491

517 492

520 221

520 361

75

Taseairadennssunnuuylsise iles
(Discrete Computational Structures)
Tasaaiedioyn

(Data Structures)
NNIRRNLULINATATINZTILA

(Digital Logic Design)
ﬂ’]‘]:i”]Lﬂdﬁ:"ﬂ\‘ILLﬂzﬂ’]ﬁ‘L%'ﬂNﬁi@

(Machine Language and Interface)
NIRRT NFLFTII Y
(Object-oriented Software Development)
AAATElaENNseeN UL AR LTS
(Algorithm Analysis and Design)
zﬁmﬂmmﬁm@uﬁmm%

(Computer Architecture)
menllsunsunaznsalANAR
(Programming Languages and Paradigms)
sruudfjmnng

(Operating Systems)
mafﬁ"@magn'ﬂag@l,l,mm%ﬂw

(Data Communication and Network)
(TRl e ARNARLARTLAZNNINANNT
(Computer Network and Management)
AAanssuaansiug

(Software Engineering)

3Tnn3Iae

(Research Methods)

TAT9911A4E 1

(Research Project )

IA999714948 2

(Research Project Il)

sruugudieya

(Database Systems)
NNFATIZILAZNTABNLLLITZLLNN1

(System Analysis and Design)

3(3-0-6)

4(3-2-7)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(3-2-7)

3(3-0-6)

1(1-0-2)

1(0-2-1)

2(0-4-2)

4(3-2-7)

3(3-0-6)
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2.3 Arnaan awulifiasndn 15 wibeien dszneaudien 4 ngudsn TinAnw@endnm
meArdenanngslanguuiisie ldifeenguiien
1. NRNATINEINITABNRIADS Ussneudnememselil

517313 lulpstnsgisesiiasdu 3(3-0-6)
(Introduction to Microprocessors )

517 314 MO N19AIUIM 3(3-0-6)
(Computation Theory)

517 315 MoHAIAUNA 3(3-0-6)
(Information Theory)

517 322  nadaulilsunsnduinesiin 3(2-2-5)
(Internet Programming)

517323 nns@enlilsunsn@aniing 3(2-2-5)
(Functional Programming)

517 324 nadaullsunsuidmsmny 3(2-2-5)
(Logic Programming)

517 331 ﬂmmwﬂs:ﬁwﬁﬂy@qﬁu 3(3-0-6)

(Introduction to Artificial Intelligence)

517 332 szuufiTentnny 3(3-0-6)
(Expert Systems)
517 333 29AEINIINITATUINL 3(3-0-6)

(Evolutionary Computation)

517 411 3BM9damaLae 3(3-0-6)
(Numerical Methods)

517 412 AaUssinaNanIE 3(3-0-6)
(Language Processor)

517 413  N19R8NLULWAZNI980ATIZRTsLUENEA 3(3-0-6)
(Embedded System Design and Synthesis)

517 414 %um@uﬁdﬁlmmmﬂmmiuLLi.l‘]_l‘nmu 3(3-0-6)
(Parallel Architectures and Algorithms)

517 415  AANAQLADSINAALAZNITANADS 3(3-0-6)
(Computer Modeling and Simulation)

517431 nsi3enfrecsadna 3(3-0-6)

(Machine Learning)



517 432

517 441

517 465

517 481

517 482

77

NN3UIZNIRNANIHFITNENF

(Natural Language Processing)
NFAANNILEATLLLIUIULAZLULNTZANS
(Parallel and Distributed Computing)
ma"a'aﬂmewuﬁfmmmuﬁuﬁ
(Real-time System Design)
HesAnlamsyndnennisaeniiomes 1
(Selected Topics in Computer Science |)
HosAnlansyndngnnsnesiames 2

(Selected Topics in Computer Science Il)

o A drnye cmg Y a o o
LL@xﬁ"’]EI'HJ’]'DH“]V]VLﬁﬁ“]_l'ﬂ‘léllﬁlslﬁLWllLﬁmﬂ’]ﬂﬁﬂﬂ

2. ngadgRAINgsNTanNAwIg Uszneuficsedansialid

517 221

517 453

517 461

517 462

517 463

517 464

517 465

517 483

517 484

LLW@WW@%Mﬂ’]iﬁﬁuiﬂﬁ‘LLﬂﬁ‘N LL@Z@J’]’]QZLLQWK@N
(Programming Platform and Environments)
N70BNLLLWASARNUINNE

(Game Design and Development)
ﬂ"]?ﬁ"]ﬁuﬂLL@;‘iﬂqi'ﬁ/ﬁﬂW?ﬂQ’lﬁJl;*l/’ﬂ\‘iﬂ’]ﬁ/]’msﬁ'E]WIETLL'}]%
(Software Requirement Specification and Management)
mswmingansiaslagldn s dunaaay
(Test-driven Software Development)
NINAdaLEaneLIT

(Software Testing)

AANIINTNAWI TTATRY

(Object-oriented Software Engineering)
ﬂ’]i"ﬂ’ﬂﬂLL‘]JU?ZU‘LW]ON’MLLULIW%ﬁ

(Real-time System Design)
BosRnianzyndranssmenAuasinusy

AUIN1TARNNLLADT 1

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Selected Topics in Software Engineering for Computer Science 1)

(FRIARLANIZNINI AN TN T WAL TAN UL

INLINITAANNIFADT 2

3(3-0-6)

(Selected Topics in Software Engineering for Computer Science )
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520 324 n1seenuuUszuLgudieyauazn1snliinakNa
(Database System Design and Implementation)
520328 n1sLIMsITLUgIuieya
(Database Administration)
520 351 nsUfdusiudsendnanyeediazaaniamed
(Human Computer Interaction)
520 362 mﬁmn’m‘lm\mu
(Project Management)
520363 NN3ALAINTULAZNTRBNULLITNIRE
(Object-oriented Analysis and Design)
520364 nsruqunsTenslafuaznnsLlsTiuAININ
(Software Process and Quality Assurance)
520422 szuuguieyaideing
(Object-oriented Database Systems)
520 461 antmenssuaansiing
(Software Architecture)
520 487 (3eeAmRNzM@AINIINTENILLTAMEL
wmalulafansawma 1
(Selected Topics in Software Engineering for
Information Technology 1)
520488  [(peAR@NITMIAINITHEENAULTA ML
waluladansauma 2
(Selected Topics in Software Engineering for
Information Technology )

o - dpye cmgy A o o
LL@Z?WHQ%W@H“}V}VL@?U@HNMIML‘WNL[ﬂ'mﬂqf;m@d

3. ngadTAmnssuuaswalulagiedadne Usznanfonmeissialld
517 322 nadeuldsunsudumesiin
(Internet Programming)
517 344 pandaansialuszuuAaunomed
(Computer Security)
517345 nizmeNfinlAesuLILLAAeLN

(Mobile Computing)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)



517 442

517 443

517 444

517 445

517 446

517 485

517 486

520 352

520 441

520 442

520 481

520 482

79

gotimenssnipsadnauasingineea
(Network Architectures and Protocols )
N1298NMULITZLLLATRINELAZNNTUs 2 RUNA
(Network System Design and Evaluation)

“ o "
LATRANLATNNTARANT SR
(Wireless Communication and Network)
\AzadnemTessans
(Wireless Sensor Network)
waTulagnisaaniamesuuunsn
(Grid Computing Technology)
P o a oA
LIAIARLANIENIIAINITNLASINA LA B LATRTNE
ANFUINLINTIABNNILADT 1
(Selected Topics in Network Technology and Engineering
for Computer Science )
ndl o a = A ]
B3AARRNIENNIAINITN LA ATUlAELATRTY
AMFUINLIN1IARNNIADT 2
(Selected Topics in Network Technology and Engineering
for Computer Science Il)
fumasianunsntadalannsatind
(Internet and Electronic Commerce)
NILBYNTATRTIEARNAILADS
(Computer Network Administration)
AnLpaNIINIENLTNNG
(Service Oriented Architecture)
dll o a = A 1
BFRIARLANIEMNIAINTINLAZINA LA LATRTNE
duiumaTuladansgumnea 1
(Selected Topics in Network Technology and Engineering
for Information Technology I)
- o a oA '
B3AIARRNIENNIANITHLASINATUTAE IATR LY
dvsumalulagansaumne 2
(Selected Topics in Network Technology and Engineering

for Information Technology II)

B A .
wazanedtnaw N lAFuenEA IiRNENN18Ma

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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4. NRIITMNAINTTNANTAWNA  Usznevfoaneiasialilil

517 331

517 332

517 351

517 451

517 452

517 487

517 488

520 251

520 321

520 323

520 324

520 325

520 326

520 327

ﬁﬂ;ﬂg’]ﬂixaﬂjlﬁyﬂ\ﬂ%u

(Introduction to Artificial Intelligence)
azum’;ﬁﬁmm

(Expert Systems)

ARNNALARTNINANG

(Computer Graphics)

NN9UTEHIRHANINARYIA

(Digital Image Processing)
ns@aulisunsunafinduunadindanfauag
(Graphics Programming on Graphics Hardware)
(09AnIRNNZNAAINIINANS AN A
FUFUANeINITARNNILAAT 1

(Selected Topics in Information Engineering for
Computer Science 1)
(He9AANETN AN TNA SELINA
AFUINENITAANNILAAT 2

(Selected Topics in Information Engineering for
Computer Science )

szuLianNLAg

(Multimedia Systems)

azuummummﬁ@mi Vaﬁ

(Accounting Information Systems)
a‘xuummummﬁﬂmﬁmmi

(Management Information Systems )
nseanuuuszuugudeyauazninliifnug
(Database System Design and Implementation)
BARIELITIFINA

(Business Intelligence)

wilesdioya

(Data Mining)

sruvatiuayunisingula

(Decision Support Systems)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



520 328

520 421

520 422

520 423

520 424

520 425

520 426

520 462

520 463

520 483

520 484

81

nstImssuuguiieya

(Database Administration)

NMTALAUATAUNA

(Information Retrieval)

sruugulieyaieing

(Object-oriented Database Systems)

ARITBLA

(Data Warehouse)

N199ANIIAIING

(Knowledge Management)
psiuffilsynaunisduiumalulatiansauma
(Entrepreneurship for Information Technology)
?Jmmm%miaumﬂmmm“

(Bioinformatics Engineering)
FLULRNIAUNANNAGAT

(Geographic Information Systems)
nsfuannseazing

(Remote Sensing)
Be9ARIaNNZNB AN TN AN IIUN AL
walulafansaumea 1

(Selected Topics in Information Engineering for
Information Technology I)
R9ARLANNZNBAINIINAN FAN AR IS
waluladansawma 2

(Selected Topics in Information Engineering for

Information Technology )

B P Y .
uazaNe T au N A Fue A RN AN 8AY

3. UNIANTILARNLET anuulitiesndn 6 wiiefin

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

TaenAnmlianynaedsndaseulunmidnedefating  vizemedsnvesanitueunlazy

ANITLTALANAMZNTINNTUIZA AEANENANaRT  BndnAnEdanAne TR ludeidenaedaan

Frnany azfiestinllAnA1resueas AT IAULALATIADNIDINNIATTUANIZAE)

o o o =
Reulansd1danisAnen

WWBRIIARaL

Qs [ a 1 a PN a s [l a a
WNELNG NITULUUILNA IULAREUNIAIE TAULLLIUS18EY AzuanUunieains g1 la

srenguiisld S Magasunani i lalle
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WHUNITANBINANFATANURTINEINITARNNILADT

N 1 mAn1sANEN 1

FRAITN Fas1eien FTUIUNUIANA
080 177 MENAING -1 3(2-2-5)
511101 LARAAE 1 4(4-0-8)
514107 | Wandiugu 4(4-0-8)
514 108 ﬂﬁﬁﬁma‘?\laﬂﬁﬁ”uﬁm 1(0-3-0)
517 101 AaNRADSITDeE 3(2-2-5)
517 111 A7 dsullsunInAaNNaLAe ] 1 3(2-2-5)
FANNUENA 18
37 1 mansAnT 2
FRAITN Fas1237n ANUIUNUIANA
080 178 MENSINYE 2 3(2-2-5)
511102 WARARNE 2 4(4-0-8)
513 101 vyl 1 3(3-0-6)
513103 | UfuRn siaiiviall 1 1(0-3-0)
517 112 A daullsunsuaaNiames 2 3(2-2-5)
517 113 TAsagsaEanissnu oy lsisiaiing 3(3-0-6)
—————— AraenunguiT Ny AaniTadIANAanS 2
WreaneNAdanSLARANARS
FANNUENA 19
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WHUNITANEINANGATANURTIINEINITARNNILADT

1N 2 aAnnsEnEN 1

FUAITN Fas12d1n AUIUNUIANA
510 201 AENEING AN ANART 3(3-0-6)
512101 | Faamevilyl 1 3(3-0-6)
512103 | dfiRnnsdaaneniialyl 1 1(0-3-0)
515201 | afimugm 1 4(3-2-7)
517211 | Iasea31edeya 4(3-2-7)
517222 | nmwniitesuazmsdense 3(2-2-5)
------ AminenlungriTuysIsaasiTedIrNmans vive 2
ANLANGATALANIAAART
FANNUENA 20
37 2 aansAnEd 2
FUAITN Fas12d1n AUIUNUILANA
511241 | Nomiimdaidu 1 3(3-0-6)
515 231 ANNAzLiy 3(3-0-6)
517212 | N1998NKULANATATINZITILATY 3(2-2-5)
517223 | meWmnmensuasaeing 3(2-2-5)
520221 | szuugudieya 4(3-2-7)
-------- Frndenlungudznnim 3
FANNUILANA 19
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WHUNISANHIUANGATANTITIINENITABNNILADS

N 3 nAnisAnEN 1

SUAITN Faseden FTUIUNRUIENA
517311 | nsdiAmesiuaznisesnuudunessa 3(3-0-6)
517 321 | e ldsunsniaznsaumAIN@n 3(3-0-6)
517 341 | szuudfjuisnis 3(3-0-6)
517 342 nwaﬁamﬁmmm:m%ﬂm 3(3-0-6)
520361 | N9ALATIZALAZNNTIAANULLTE LN 3(3-0-6)
------ AraenunguAT Ny AaniTadIANAanS 4
FANNUELNBA 19
% 3 mamsAneI? 2
FRAITN Fas12d1n AUIUNUILANA
517312 | anidmanisupauiaiped 3(3-0-6)
517 343 | 1A39A18ABNAIMDSUAZNNIIANTT 4(3-2-7)
517 361 | 2AngsntansiLag 3(3-0-6)
517391 | A8n994e 1(1-0-2)
------ At aen lunNIAITILaNIE 6
""" A aen unguIT Ny ANERSAIANATERS 3
WreaneNAansLAtRANARS
FANNUELNA 20
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WHUNITANBINANGATANURTIINEINITARNNILADT

iUn 4 nanisAnEN 1

SUAITN Fas1899 AMUIUKUENA
517 491 TATINUIAE 1 1(0-2-1)
------ A1ADN MNNIAIT RN 9
a A a A =
""" 1AM MNNIAATNADNLET 3
FANUUILNA 13
1N 4 aAnnsAnEN 2
SUAITN FR5183% ATUIUNUENA
517 492 IATNNUAAE 2 2(0-4-2)
a A a = =
------ AN MNIAITUABNLET 3
SANNRULNA 5
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AR BLNAIEATIFIUNITNINGINITADNNILADS

517 111 nsiaguldsunsuAaNnaLaas 1 3(2-2-5)

(Computer Programming 1)

A1iaAuneu :© *517 101 PaNAdmasLiedsy

= A o 14
* ‘ﬂ’]'ﬂLﬁ‘ﬂuWﬁ‘ﬂNﬂuvLﬁ

v
o o

n1adauldsunsuuuulanea$ie wnaa1Au wnaasunanalf a3 dnadnuse nng
aBuneszAulin Wakdu uaznisFandausaies n1sdnanisuindaya n1sAum wazn9iEeeaay
dy v a = dld a a ¥ Y a 1%
dessiu maiann@auldsunsufflssd@ninan nnmaaeuuwaznisuiladalanann n1swmun
Tlsunsuiva 1 lunsufitloymiduden

Structured programming : array, multidimension array, pointer, string. Bitwise
operators. Function and recursive function. File management. Introduction to sorting and searching,
Efficiency programming techniques. Program testing and debugging. Program development for

complex problems solving.

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

(Computer Programming II)

AfeAunen : 517 111 nMadaullsunsnaauiamnes 1

mmﬁm@ﬁmqlﬁyfmﬁu NM9YeHN N194319ARNA NITNNTULATRITIIAITUBIAATE T51T)
WATAIDEN9TBITRE) mia’éwﬂqﬁﬁuéﬂﬁuﬁmummﬁ'mﬁuum'ﬁaqmlﬁﬁumiﬁ’]\mum@\‘iﬂmm nN9Aw
nenAnaNA syl nslaneivansaniiunisuasianidu neasaiefuiall uasierfdus
Wy

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

Function overloading and operator overloading. Generic function and template function.

517 113 Taseairadenismurnnuylinaiiag 3(3-0-6)
(Discrete Computational Structures)

o o

AT1I9AUNAU : 511 101 UARARE 1
nunauiuguaiinenand aenduwmesnd ariduneniin uazandninsAeuiuin
e a 2 v ' dl' o  ar
N3 LL@:ﬂﬂiﬂixqﬂm mqiﬂggﬂmﬂmmm’mmu LATENADNUZANNA
Review of mathematics background. Combinatorics. Generating functions and
recurrence relations. Graphs and applications. Theory of trees and networks. Finite state

machines.
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517211 Taseasedaya 4(3-2-7)

(Data Structures)

v o

ArnifsAunen : 517 112 Madeultlsunsupaniiaimas 2
nsunudayauazsanfiunisdiniulaseaiauunidadu aasd nsasiuden Ao uay
WA Nsunudiayanarfaatuniadisrdudy uazdenu gUsul uay neal nedndszdansnan
3 ac a o o % 4 b4 v A a a o
TUADUITUDINITLTENANALLATNITAUNNUDY A ﬂtymuugﬂmuﬂ.m Teyniuuna mﬂmmﬂuﬂmmmq
o a a U v
nummmwaLmum“l:m\‘im’]\w@g@
Data representation and operators in linear structures: list, stack, queue, and deque.
Data representation and operators in hierarchical and network structures: tree and graph. The

measurement of efficiency of sorting and searching algorithms. Problems on trees and graphs.

Applications of object-oriented techniques to data structure implementation.

517 212 NSAANLULANATATINSLTILA 3(2-2-5)

(Digital Logic Design)

pasnzidaniiiesiu nsashatia NrAALLLYA ANNI9TIRIINE WATANITaA7L
ANNNIEIATINY NATiuarnanIia n19ranuazniTnIzanadyyind 2993 Wal-Waaduaynig
dszgnel N13ALATILIUATNI980NULILINNAIENATINE 29aTaNuaziLaale 41uLseenfue399ashasa
TN RPN Bt NI B

Introduction to digital logic. Digital circuits. Boolean algebra. Digital logic expression.
Logic circuit minimization techniques. Combinational circuits. Sequential circuits. Digital logic circuit
design and analysis. Integrated circuits and PLA. Applications of digital circuits. Introduction to

asynchronous circuits.

517 221 wnannasun1siaullsinsinazan1nzwInaay 3(2-2-5)

(Programming Platform and Environments)

AisAunien : 517 211 Tasainedaya

o s Ao ° o = o Ao

anazuaneniazaensiindszuunadudwiuns@auldsunsy Anugvugiunadu
Waauszuulfumnisadalud sanisssuudfifnisunuiasadng N193ANIINIELIUNITUATNIT
= ) - a i o - = a e A o
Tense seuulng nsAmsenuginsainieuen nimﬂﬂwwx‘uuﬂgummiwu@giuﬂwuu LaZNIg
@aullsunsunglfunannefulazaniazuanfauiu

Environment and system software for programming. Knowledge for modern operating
system include networking operating system. Process management and connectivity. File system.
interactive with peripheral devices. Case study for current operating system and programming

under current platform and environment.
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517222  mwuAsasuaznisiianda 3(2-2-5)

(Machine Language and Interface)

o 1

ArnfsAunen : 517 111 madeullsunsunaniiaimes 1

AITNATIATYTBINUILALINAN Lmzma‘é’wﬁqL@mﬁ@wmﬂmwﬁﬁ mumuﬁ%mﬂmm:
ma‘ﬁmummﬁﬂg’umﬂ%@g‘@ frdsneiates nalnnisdndamzuaznalnauna msﬁ@mﬁiﬂqﬂm‘tﬂ
NRWRDT uaziTulTadTinging

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.

517 223 nswautanAwasIEeing 3(2-2-5)

(Object-oriented Software Development)

ApieAunan : 517 211 Taseainedeya

m*faummﬁmnwﬁﬂuiﬂmmuL%\ifj“quﬁymﬁu HayauINTITNTNING NITUNUAILAY
nsieans navieliN NaEnydugIu uaz@sdunen NMFILAITARATNNIRBNULLIENTRE JUuLLNIg
fa|nuu Tﬂ?LLﬂi‘Nﬂ’JUQNLLUU“‘%’]@@QV]??V%%& wslnAea ﬂ’]?’&:ﬁﬁ@u miﬁmmﬁmuuuwaiﬁl nne
Tsunsnidanuaniim

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. Key-value coding. Aspect-oriented programming.

517 311 NM9ILASIZILATNNSRANLLLGT UARUDE 3(3-0-6)
(Algorithm Analysis and Design)
AmisAunen : 517 211 Tasainedeyas
MAATEiANNdUE LT UReLAs AanNTulaNn1s LR SEn1seenuLLTuReLY

ABuUUANe] saNugEe e nsutituazienTur n1sanuazie 1 ur n1sllsunsnuuunadh Tuneus

v
o o

dd”a a a 3 aal 3 ac v 2 A
nan gagannd LarduAaulIsnNI9lseune duAauasn1angIn Lmﬂmqmwﬂmgmu@ﬁ AINNTUTAU
Y A& A o @ o A o ' c  caay o aal L
NNANUANUNUAZIIAT LUZHNBUNARNNAR AR89t N AT Lduna 1l sImaIn
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 of modern software that uses the aforementioned algorithms.
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517 312 aolmnanssuaaNtILaas 3(3-0-6)

(Computer Architecture)
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Review of 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.

517 313 Tulpsinsidaigasiiaany 3(3-0-6)
(Introduction to Microprocessors)
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Concepts of microprocessors, microprocessor internal operation and instruction. Set
architecture. System components: bus, memory, and |/O. Microprocessor interfacing and

programming.

517 314 NOHHNITAUI 3(3-0-6)

(Computation Theory)
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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. Recursive enumerable languages. Halting problems.

Church-turing thesis. Other models of computation.
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517 315 NOR)AITRUNA 3(3-0-6)
(Information Theory)
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Information and communication. Measurement of information. Information
characterization. Probability, entropy, inference, correlations. Data compression. Noisy-channel

coding. Error-correction codes. Algorithmic information theory.

517 321 M UTUNTNLALNFALANAR 3(3-0-6)
(Programming Languages and Paradigms)
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Imperative languages. Functional languages. Procedural programming. Object-
oriented programming. Functional programming. Logic programming. Symbolic programming.

Other current paradigms.
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(Internet Programming)
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Architectures for Internet applications. Programming languages and markup
languages for internet applications. Development tools and frameworks. Standard protocols.
Distributed information system and service-oriented architecture. Remote procedure calls. Web

services.
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517 323 madsuldsunsuidansingi 3(2-2-5)

(Functional Programming)
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Introduction to functional programming. Definition of function. Functional data
structures. List comprehension and list algorithms. Recursive functions. Higher-order functions.

Code transformation. Lazy evaluation. Data abstraction.

517 324 nsaiauldsunsuidanssne 3(2-2-5)

(Logic Programming)
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Introduction to logic programming paradigm. Characteristics of declarative
programming. First-order and higher order logic. Predicate calculus. Inference engine. Forward and
backward chaining. Resolution. Practice using common languages . Examples of artificial

intelligent application.

517 331 Toalsshngidacsu 3(3-0-6)
(Introduction to Artificial Intelligence)
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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.
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517332  szuugidedtay 3(3-0-6)

(Expert Systems)
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Introduction to Knowledge-Based System (KBS). 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. Expert system case studies. Design and

development of expert systems. User interface and natural language understanding.

517 333 AMUINITNITAIUID 3(3-0-6)
(Evolutionary Computation)
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Evolution as paradigm for problem-solving and optimization. Heuristics. Genetic

algorithm. Genetic programming. Interactive evolutionary computation. Introduction to artificial life.

517 341 szuudfumnis 3(3-0-6)
(Operating Systems)
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Introduction to operating systems design and implementation. Process and thread
management. Concurrent processing and inter-process communications. Memory management.

File and device management. Computer security. Case studies.
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517342  nisAeasdayauaziAsetng 3(3-0-6)

(Data Communication and Network)
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Introduction to data communications. Data transmission. Improvement of data
communication efficiency. Data integrity and security. Network architecture and protocols.

Computer network technologies. Data communications and computer networks management.

Future trends of data communications and computer networks.

517 343 LATRANEARNNILADSURENISAANS 4(3-2-7)
(Computer Network and Management)
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TCP/IP protocol suite. Routing protocols. Internetworking with TCP/IP. Network

management concepts. Network management. Network security.

517 344 anndaannzlussuuaaniaas 3(3-0-6)
(Computer Security)
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Risks and protection in data processing systems. Secure communication.
Construction and analysis of cryptosystems. Applications of cryptosystems in computer systems,

networks and database systems.
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517 345  mispanfiamasuuuARaui 3(3-0-6)
(Mobile Computing)
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Introduction to mobile computing. Design criteria for mobile applications. Remote
services. Mobile computing architecture. Programming examples for multimedia streaming.

Examples of mobile computing platforms.

517 351 ABNNALARSNT NN 3(3-0-6)

(Computer Graphics)
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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.

517 361 AAINTSNTANALIS 3(3-0-6)
(Software Engineering)
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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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517 391 A8n15748 1(1-0-2)
(Research Methods)
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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.

517 411 A8N15L BRI 3(3-0-6)

(Numerical Methods)
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Computation approach to mathematics. Floating points. Accuracy analysis.
Approximation and interpolation. lIterative methods. Differentiation and integration. Numerical

solutions to differential equations. System of equations. Fourier transformation and analysis. Logistic

equation and Chaos. Computer algebra and computer mathematics software.

517 412 AalszNIaNaNIBN 3(3-0-6)
(Language Processor)
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Compiler phases. Interpreter and hybrid compilation models. Lexical analysis.
Regular expression. NFA-to-DFA conversion. DFA minimization. Parser: top-down and bottom up
approaches. Context-sensitive analysis. Type systems. Intermediate code representation and SSA.
Code generation and code shape. Optimization techniques: register allocation, instruction selection,
scalar reduction, redundancy elimination, data-flow analysis etc. Impacts of computer
architectures on compilers. Tools for building compiler and translators. Examples of compilers in

various languages. Case studies.

517 413 N1SRANLULLALNNITRILASIENTEUUNIAD 3(3-0-6)

(Embedded System Design and Synthesis)
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Embedded system components. Phases in architecture synthesis. Hardware-software

co-design. Important synthesis algorithms: resource allocation and scheduling, data-path and

control synthesis, floor-planning and routing. Current research topics in embedded systems.

517 414 dunaudsuardnndnanssuuL LNy 3(3-0-6)
(Parallel Architectures and Algorithms)
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Introduction to parallel architectures. Fixed network architectures: linear arrays,
hypercube, mesh , butterfly network , tree and graphs. Systolic architectures and algorithms.
Parallel sorting algorithms. Retiming. Parallel arithmetic algorithms. Fast fourier transform. Discrete
cosine transform. Routing algorithms on various networks. PRAM model. PVM and MPI models.

Current research topics.
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517 415 ARNNILARSIHIAALAZNNTANAR 3(3-0-6)
(Computer Modeling and Simulation)
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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.

517 431 n'l'il.?ﬂu}:m'auﬂ'?;‘mna 3(3-0-6)

(Machine Learning)
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Various learning schemes: decision tree, neural network, statistical learning,

supervised and unsupervised learning. Current research and development.

517 432 N5UTEHIRNANENETTNEB 3(3-0-6)

(Natural Language Processing)
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Introduction to natural language processing in both analysis and generation aspects.
Speech processing. Syntactic and semantic structure of a language and their relations.
Computational methods in language acquisition and evolution. Semantic of sentences; analysis

and relation creation between sentences. Current research.
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517 441 NNFARNNILABSULLLUUIULASLLLNGEANE 3(3-0-6)

(Parallel and Distributed Computing)
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Design and management of parallel and distributed systems. Parallel and distributed

processing. Principles and practices of parallel computing. System architectures. Shared-memory

and distributed memory. Interconnection network. Data partitioning and load balancing.

517 442 AN MENSSHLATRINLLALINS INARA 3(3-0-6)

(Network Architectures and Protocols)
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Network models. OSI| layers. Media access control layer. Network topologies.
Network protocols and wireless network protocols. Design criteria for network protocols. Routing

algorithms. Case studies.

517 443 NN9AANULLUSELULATRTNELAsN1TUSEIAUNG 3(3-0-6)
(Network System Design and Evaluation)
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Introduction to network design. Network analysis: requirement analysis and flow
analysis. Network architectures. Addressing and routing architectures. Performances and Quality
of Service (QoS). Design Process. Technology selection. Internetworking principles and design.

Case studies.
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517 444 AsatnELazN1TRadns AN 3(3-0-6)
(Wireless Communication and Network)
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Introduction to wireless communication.  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

setting.

517 445 vAsRUNLEULEas S AN 3(3-0-6)

(Wireless Sensor Network)
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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 walulaginnisaanfqaaduuunsa 3(3-0-6)
(Grid Computing Technology)
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Introduction to Grid Computing. Web services and related technologies. Distributed
object technologies for grid computing. Grid middlewares. Grid services and development. Grid

computing portals. Grid portal frameworks. Grid portal deployments. Case studies.
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517 451 n9ilszurananInAaNg 3(3-0-6)
(Digital Image Processing)
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Introduction to digital image processing. Image perception. Image transformation.

Image enhancement. Image filtering and restoration. Image analysis. Image processing systems.

517 452 nssaauldsunsunsNnauuns Nndasanas 3(2-2-5)
(Graphics Programming on Graphics Hardware)
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gontfnanssusaznsdeullsunsnuunaindansauns viaadszutanansind nns
Feulisunsuiieairaenimasiirsdniunainduazua g
Architecture and programming on graphics hardware: Graphics processing unit.

Special effects and animation programming.

517 453 NNSAANUULLATWAUILNNE 3(3-0-6)

(Game Design and Development)

v o

gnlaAunau : 517 112 naeulilsunsupaufiomes 2

o))

wallauazunanadun IR INNg INNdleuAUN LaznaLleuAY Huuuaeenis
aanuuLInNduazdAInssuaeniuafinud Teyandssanginud
Game development techniques and platform. Game engine and engine development.

Game scripting. Game design patterns and game software engineering. Game artificial intelligence.

517 461 NISANUUALAZNITAANITAMNARINISNITANALIS 3(3-0-6)

(Software Requirement Specification and Management)

AT18AURAU : 517 361 FAangsuansilag

g‘ﬂLLuum'axiﬂi:muqumwr;ﬁ'a\‘m’]i N3AUAL 13RI N1svndiennas [AREERAT
P a o P a A ad A A A o o
daAUUA NIINAFAL LAZNITLIMITAANITANNAINTT WATlAszidaudtuaziATasNanazinun 1l
nsnue @591ena1s waznain W ldnenala nedldnm

Aspects of requirement processes : eliciting, analyzing, negotiating, specifying,

testing and managing requirements. Methods, techniques and tools used to be used in defining

documentation and customer satisfaction. Case studies.
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517 462 nswalganawlslagldnistunagay 3(3-0-6)
(Test-driven Software Development)
FaAUNaY : 517 361 AANgsNaansug
LAALAZANEUzaaIN1INaUgansin a1 dunagas nswmunganmLl a4
NNIUNARBLILAZAAINTTNEANAUIT NTTLIUNIANB U TENALITIA TN 19 IUNAGaL N1FRANILILILAY
WangeWiwsinelinmageuyin dpansresnisimunivsunsulnglinsdunaasy Uselamiuay
daannuesnisnmuntansiniiaaldinisdunaaay
Concept and characters of Test-driven software development. Test-driven
development and software engineering. Process of test-driven software development. Unit testing in

software design and development. Test-driven software development cycle. Benefits and limitations

of test-driven software development.

517 463 nsnagautanAuls 3(3-0-6)

(Software Testing)

AT18AURAU : 517 361 AAanasutansiiag

AadeuTanFLsasdn mATANIMAdeUTaNFLLS 5L AUTIINIINARDL 113
nIaagaLmanfuaf n1sdannmadauTanmLa nreanLULNIInaday Lﬂ%@dﬁ@ﬁsl%slum?mmmu N9
VNUHUNIINAZDL LAZIANA1TUTENALNIINAZDL

Introduction to software testing. Software testing techniques. Levels of testing.
Software inspection. Software testing management. Test case design. Testing tools. Test planning

and test documentation.

517 464 AAanssndaNALISITIIRg 3(3-0-6)

(Object-oriented Software Engineering)
A111eAURaY : 517 361 Fransandanslag
VIUV]ngﬂLLUUﬂW?‘a‘aﬂLLUU mﬁLmﬂ:ﬁmwé’]mmiﬁﬁmq N33R RIATIU NS
o o P , o qv a P A A 2 o =
fafaﬂLL‘ummqLL@xﬂ’]iuﬂﬂsL“ﬁsLuu mi‘wﬂ‘wmmmmm:mi‘wma‘umﬂLm@m'ﬂmmﬁﬁmmq NIUAN
Review of design patterns. Objected-oriented requirement analysis. Project planning.

Object design and reuse. Implementation and testing by objected-oriented case tools. Case

studies.
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517 465 NN92ANLULITEULYINULLLNUA 3(3-0-6)
(Real-time System Design)
ANaAURaw : 517 341 seuunfiiFnng
SEUUMNULLLYLTITR9AY FAINITNIZLLNIUULLAUR LULANA89T2LUNNIUILL
Ui Anuales naendaniuuarnisilsunannieniu n1sdRAAULLLYILR AdetinszuunfiiRnag
o dl 1 o s o % o a K
Wun nseNsenuglnsalanfauafuuLiLn netlAne
Introduction to real-time systems. Real-time system engineering. Real-time system

modeling. Reliability. Concurrency and concurrent programming. Real-time scheduling. Examples

in real-time operating systems. Interfacing with real-time hardware. Case studies.

517 481 BasAARNIENIANgINsAaNAaeaF 1 3(3-0-6)
(Selected Topics in Computer Science 1)
Heula : TngAudugeaesnAiTnesfinnes
Gasivhaulandinenisrenfiomes

Topics of current interest in computer science.

517 482 (ARIAALRNITNIINENNTABNRILADS 2 3(3-0-6)
(Selected Topics in Computer Science |I)
feula : lnepnudugenaesnipitpenfiomes
Gasfnaulanddnannisaesfinnes

Topics of current interest in computer science.

517 483 EFasAnlaNIEeIAINTsNTan AL uSLANENNNsAaNRLAR S 1 3(3-0-6)
(Selected Topics in Software Engineering for Computer Science )
fevla : lnepnudugenaesnieitrenfiomes
Gasfnaulanddrnssusensinluaandoinginisaesiomes
Topics of current interest in software engineering in computer science area.

517 484 BaIAnRWIEMIAINITNTaNALIS A INSUINENNNTAaNRLADS 2 3(3-0-6)
(Selected Topics in Software Engineering for Computer Science 1)
favla : lnepnudugenaesnieitrenfiames
Gasfnaulanddrnssusensinfluanandeinginisaesiames

Topics of current interest in software engineering in computer science area.
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517 491
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IFRIARMLRNIENNIAINTTNLALINALULA S LATAANE 3(3-0-6)
AUsuINeINIsARNNILADS 1

(Selected Topics in Network Technology and Engineering for Computer Science | )
Haula : A NENLANTRINIAITIARNAILAD S

4 4. - o - = o~ .
Basnunaulaniaddanssuwazmnalulatirsedne luananiganani1saaNnaLmAe s

Topics of current interest in network technology and engineering in computer science

IFRIARALANIENINIAINTTNLALINALULA S LATAUNS 3(3-0-6)
AusuAIneniseantILAas 2

(Selected Topics in Network Technology and Engineering for Computer Science II)
Jewle : IneAuuganaesnIAYTIPeN AR T

A A a A A a a a e
aenihaunlaniidanssunazinalulagiasedng ludaneninanan1sneniaLne s

Topics of current interest in network technology and engineering in computer science

(A R9ARLANIZNIAINTTNATRUNAG NS UINENMTAANALARS 1 3(3-0-6)
(Selected Topics in Information Engineering for Computer Science )

favla : lnepudugenaesnieitpenfiomes
Gasinaulanadmnssuansaumalugnandmanennsnenfiomes

Topics of current interest in information engineering in computer science area.

(A R9ARLANIZNIAINTTNATRUNAG NS UINENMTAaNALARS 2 3(3-0-6)
(Selected Topics in Information Engineering for Computer Science II)

fevla : lnepudugenaesnipitpenfiomes
Gasfunaulanadranssuansaumalugnandmanennisaenfiomes

Topics of current interest in information engineering in computer science area.

TAs99UARE 1 1(0-2-1)
(Research Project 1)

Haula : IngANENEANTRINIAITIABNAILADS

Aismanadu S vise U

¥

Anwiafiadquniaingnisaanfiamainlafuniseysifaina1aden Waulasedis

INUIRE LAZTNLAURADATZNTINANT

Study of the computer science topics approved by the department. Submission and

presentation of research proposal to the committee.
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517 492 TAg9aUI_E 2 2(0-4-2)

(Research Project I1)
A1U9ALARY 1 517 491 TATNNUINE 1

Haula : Fridanalunse S visa U
A s illE

e luiadad s 1 aualudan 517491 TAs9911388 1 8191 LAZHILALS
NAINUAAE

Research on topics proposed in 517 491 Research Project I. Report writing and

presentation.
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