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UANFATRIUIITIINEINITABNNILADS

InAnwdasdneedanlunuapdgdaneiiallldtiesnndn 30 wiaia e E lunNIARTE N
wnnzlisiasndn 97 uiqefa waraednn NI AeNET Mteandn 6 wihein  lnawdoafin

PNRARANANER3 HTleaNd1 133 safin
1. wwamdgAneatl awulifiasndn 30 wiein (gausvi@uanii 8-9)

2. naamawe Auaulifieandn 97 wiiefin Uszneaudian 3 nqudan

2.1 N WU 23 Mieia Uszneumag

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

511102 WAAAAA 2 4(4-0-8)
(Calculus I1)

511241 NoARATLEY 1 3(3-0-6)

(Linear Algebra 1)

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

514108 UfURnsNANdAugL 1(0-3-0)
(Fundamental Physics Laboratory)

515 206 Tﬂﬂma‘mﬁﬁL%gﬂmmﬁﬁlﬁymﬁu 1(0-2-1)

(Introduction to Statistical Package)

515231 AdNnaziily 3(3-0-6)
(Probability)
517 213 Iasaasamenisau sy lisaiilas 3(3-0-6)

(Discrete Computational Structures)
2.2 ATMURNIZAU A1UWIU 59 nideia Usznaufon

517111 nadisuldsunsnpaniames 1 3(2-2-5)
(Computer Programming |)

517 112 nadisulilsunsnpanigimnes 2 3(2-2-5)
(Computer Programming II)

517211 Taseasrediaya 4(3-2-7)
(Data Structures)

517 212 NN9RANLULANATATINLITILAY 4(3-2-7)

(Digital Logic Design)



517 221

517 222

517 241

517 311

517 312

517 313

517 314

517 321

517 391

517 493

517 494

520 101

520 151

520 221

520 361

520 365

73

NI NFLAFTIIRE
(Object-Oriented Software Development)
asftlsznetinenfalmeuazndensie
(Computer Organization and Interfacing)

nsdeansiieyauaziFsadnupaniagas

(Data Communications and Computer Networks)

ﬂﬁiﬁLﬂ?WgﬁLLﬁiﬂW?@@ﬂLL‘].I‘].I%HG]@H?J%
(Algorithm Analysis and Design)
szuulfjimnng

(Operating Systems)
anntlnanssuAauiiaed

(Computer Architectures)
NOBINITAIUI

(Theory of Computation)
nannisn e lsunsuy

(Principles of Programming Languages)
BERPRLT

(Research Methods)

1A79911A4E 1

(Research Project )

IA999UIRY 2

(Research Project Il)
ﬁyugmmaﬂﬂuﬂqLmﬂm:ﬁwmmimmumﬁ
(Foundation of Computer and Informatics)
nsUfduriugsendnanysduaznaniamne s
(Human and Computer Interaction)
sruuguiieya

(Database Systems)
NNFILATIZHLAZNTABNLLLTELLNNL
(System Analysis and Design)
AAnIsuEansiLg

(Software Engineering)

3(2-2-5)

3(2-2-5)

4(3-2-7)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

1(0-2-1)

2(0-4-2)

3(3-0-6)

3(3-0-6)

4(3-2-7)

3(3-0-6)

3(3-0-6)
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2.3 Arwaan Sunliiieandt 15 wiea Awualidendnwimedgiaenlunguialanguian
wilsieludaunulifienndn 12 misefin warliidenAnmnannseielundngasingrAransiindin
ANTNITINUINNTABNNILADS 15e anana A lulatiansanna 1Evnaedan anuuludiasndn 3 wiaafis

2.3.1 nRIITMORTAANNIAaTLAzN915zENA (Computer Theory and Application)
Uszneudnumeimseluil
517315 lulmsinsgaises 3(3-0-6)
(Microprocessors)
517 322  n9dlenlUshnINmuanenss I uiAL 3(3-0-6)
(Multi-Paradigm Programming)
517333  NMIATUIATNITAUING 3(3-0-6)

(Evolutionary Computation)

517 351  AaNnamadnmingd 3(3-0-6)
(Computer Graphics)
517 352 n15UITNIaNANINARNA 3(3-0-6)

(Digital Image Processing)

517 411 33n191d@9saLaY 3(3-0-6)
(Numerical Methods)

517 412 AANNLARSNLAALAZNIIAIARY 3(3-0-6)
(Computer Modeling and Simulation)

517 413  N1998NLLLIZULENFAILAZIZLLNATRIY 3(3-0-6)
(Embedded and Real-time System Design)

517 414 TupeiAauazantiinens s uLLaLng 3(3-0-6)
(Parallel Architectures and Algorithms)

517 415 NIIATUIMMULILANTINULES 3(3-0-6)
(High Performance Computing)

517 452 annilmanssuuaznis@aullsunsuuuaig o) 3(3-0-6)
(GPU/APU Architecture and Programming)

517 481 Gl‘mﬁmquzm\mqwﬁmmﬂqm@ﬁmzma‘ﬂi:qﬂﬁ1 3(3-0-6)
(Selected Topics in Computer Theory and Application 1)

517 482 Gl‘mﬁmquzm\mqwﬁmmﬂqm@ﬁmzma‘ﬂi:qﬂﬁ2 3(3-0-6)
(Selected Topics in Computer Theory and Application 1)

517 483 ﬁlmﬁ”mLaww:wwqwqwﬁm@uﬂqLM@%Lmeiﬂi:qﬂﬁ3 3(3-0-6)
(Selected Topics in Computer Theory and Application I11)

wazsnedTnaunlAFuenEF I iRNANN18ma
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2.3.2 NANITIIAINTTNUAZINALULAELATAUNE (Network Engineering and Technology)

svnavsiagsneaisalili

517 341

517 342

517 343

517 441

517 442

517 443

517 444

517 445

517 446

517 484

517 485

517 486

520 345

520 443

gontimanssunazmaluladirsadngpaniomes
(Computer Network Architecture and Technology)
AnNdaanse lussuuANNRAa T LAZLATELNE
(Computer and Network Security)
= A 1 a g

N9l unNTNLWATAIN AN NIRRT
(Computer Network Programming)
NNTANUI UL LNTZANE
(Distributed Computing)
AR LWL T
(Ubiquitous Computing)
N1798NULLILAZNNILETVN AT ABNAIADS
(Computer Network Design and Administration)

A ] ‘ﬂl 4
LATRUNELATNNTARENT (a8
(Wireless Communication and Network)
wAgadneduma a0
(Wireless Sensor Network)
miﬁmfgmt,mun?mLL@:ﬂ@iNLum
(Grid and Cloud Computing)
dl o a = G 1
BFRIARLANIENIRAINTTNLAZINA LA EILATaNE 1
(Selected Topics in Network Engineering and Technology I)
P o a A A
BFRIARLANIENNIAINITNLAZINA LA B LATRTNE 2
(Selected Topics in Network Engineering and Technology Il)
P o a A A
BFRIARLANIENNIAINITNLAZINA L aELATRTNE 3
(Selected Topics in Network Engineering and Technology Il1)
AN9LBININANIILENNIATRUNE
(Network Service Administration)
NN9LBMNINANNIANL AR IRATENE

(Network Security Administration)

a A Apye gy A a o
LL@S?’WEI’]“TJW@WW]VL@i“]J‘ﬂ‘LE‘LNﬁlSLMLWNLWNJWEI‘M@\‘I

3(2-2-5)

3(3-0-6)

3(2-2-5)

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(2-2-5)

3(3-0-6)
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2.3.3 NYNITNIAINTTNANTAUNA (Information Engineering) Usznavfngsedaisae i

517331 tleyaynilsehng 3(3-0-6)
(Artificial Intelligence)

517332 szunfisanny 3(3-0-6)
(Expert Systems)

517353 Aevszaniara 3(3-0-6)

(Digital Multimedia)

517 431 miﬁ"ﬂu}mm md'al‘mﬂ@ 3(3-0-6)
(Machine Learning)

517 432  n19UITNIBNANIEHNEIINTNG 3(3-0-6)
(Natural Language Processing)

517 451 ARNNIARTIVIALL 3(3-0-6)
(Computer Vision)

517 487  3BARIANNZNAAINSTNANTAUNA 1 3(3-0-6)
(Selected Topics in Information Engineering I)

517488 (309AMANNZNIAAINITHANTALNA 2 3(3-0-6)
(Selected Topics in Information Engineering Il)

517489 (aqAARNNYINIAINIINANIALNA 3 3(3-0-6)
(Selected Topics in Information Engineering Ill)

520328 nsvnmiesieya 3(3-0-6)
(Data Mining)

520 421 NNIAALAILILAZAUAUANIAUNA 3(3-0-6)
(Information Storage and Retrieval)

520422 svuuguieyadaing 3(3-0-6)
(Object-Oriented Database Systems)

wazsnedTnawnlAFuenF I IRNANN18Ta

3. unamITAanEs auulitiesndy 6 wiiefin

idendnslFanynaeia dasewluwuinendaiating vilemeissesanniuduri dfuaau
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LHUNISANHNAIUNITIINLINITADNNILADS

N 1 mAn1sAnEN 1

FUAIT Fas12d7n AHANTUIENR
(u-d-w

081 102 mdanguludinszandu 3(2-2-5)
511101 uARAANE 1 4(4-0-8)
514107 Tandogu 4(4-0-8)
514108 UfURns AN gL 1(0-3-0)
517 111 9 @eulilsunsnmAaNfa e 1 3(2-2-5)
520 101 ﬁ”uﬁﬁuV}’Nﬂ’auﬁ'JLﬁl’ﬂi‘:LLﬂﬁ‘l/lﬂ’m’]i‘@’limumﬂ 3(3-0-6)

FANNUENA 18

7 1 aAmsAnEni 2
o a 4 - FTUIUNUIANA
FUAIT Aag1a391
(u-d-w
081 103 NIRRIWNANBENNENSINE 3(2-2-5)
511102 WARANE 2 4(4-0-8)
515 201 Aty 3(3-0-6)
515206 WaunsudnGagmaadaideciu 1(0-2-1)
517 112 msdeullsunsupaniiaines 2 3(2-2-5)
520 151 nsUfduriugsendnanymeliazaanianes 3(3-0-6)
------ SmiisdudenhmnsimAnswiall 3
FANNUENR 20
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LHUNISANHIAIUNITIINLINITARNNILADS

N 2 mAn1sAnEN 1

FUAIT Fas12d7n AHALTRIENR
(u-d-w
510 201 AN HTINIANART 3(3-0-6)
515 231 ANUNAzLTY 3(3-0-6)
517 211 Tnseasnediaya 4(3-2-7)
517 212 N19AANULLNATATINZITILAT 4(3-2-7)
517 213 Taseainadannssuanuslisaiiios 3(3-0-6)
------ AafsAudenlmnsdmAnsiall 3
FANNUENA 20
7 2 amAmsAnEi 2
.- - - ATUIUNUIANA
FRAITN das1821n
(u-d-w

510 202 mi:mﬁ\‘mqm%wﬁ*um?ﬁ@mi 3(3-0-6)
511 241 et AaTaLEL 1 3(3-0-6)
517 221 MINENTaNAUIFTIIRY 3(2-2-5)
517 222 aalsznetnenfamesuazNs e se 3(2-2-5)
517 241 mi?ﬁl'amﬁfmﬂ@LL@:Lﬂ?@ﬂWﬂﬂ@uﬁqLﬁ]@% 4(3-2-7)
520 221 sruuguiieya 4(3-2-7)

FANUUENA 20
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LHUNISANHIAIUNITIINEINITADNNILADS

1N 3 nAnIsANEN 1

FRAIT Fas12dHn AHANTIENR
(u-1-u)

081 101 mm”lmmﬁfaﬂw%@ma 3(3-0-6)
517 311 NIRRT INIRanuULTUAeLAE 3(3-0-6)
517 312 seuuLfiiFnng 3(3-0-6)
517 321 nann1sNE I N 3(3-0-6)
520 361 NN9AATIZALAYNNTAANULLITYLLNY 3(3-0-6)

------ Araen lunNIAI TN 3

FANNULATIB 18
37 3 mansAnd 2

.- < - ANUIURUIANR

FRAIT dag1821n
(u-1-u)

517 313 annilpanssumaunamad 3(3-0-6)
517 314 NYEHNIAUIN 3(3-0-6)
517 391 ABnnTee 1(1-0-2)
520 365 AAanssndansung 3(3-0-6)

—————— AdenlunuaAI eI 6

—————— n@enluseAmAnuvin Ui s lngnsAnenenans 3

FANUUENA 19
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LHUNISANHIAIUNITIINEINITADNNILADS

19 4 amanisEnsN 1

. . - ATUIUNRUENA
SURILN Fas1899
(u—-1-u)
517 493 IATNAAE 1 1(0-2-1)
______ AN JNNIATTNRNE 6
------ ArfsruaenlumiaaR T AnEyiall 3
a = = 2 =
...... AN MANIAITNABNLET 3
FANUUILNA 13
N 4 aAnisAnE 2
. B - ATUIUNRUENA
FURITN Fas1899
(-1 -u)
517 494 TATNUIAE 2 2(0-4-2)
a 2 = = al
______ ATUADN IUNNIAITADNLET 3

SANNRULNA

5
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AN BLNASIN TN FNUNITIINLINITARNNILADS

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

(Computer Programming |)

a‘x‘umfauﬁf;Lmﬁm:ma‘ﬂa‘xmam%aﬂ@Lﬁy@qﬁu fe9u nMsd@sulisunsuuuniaseadne unn
SR WA FUTAETIR 7T anesnasy nsdnfunsszauda HeitunasiaiduBendeusaies n1sdans
windeya nimesauuaznisuilaanunndas miﬁwmiﬂmnmLﬁ@sl%slummﬁﬂcym nisdsegnAuay
TA9997U

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 nsaauldsunsuaanioinas 2 3(2-2-5)

(Computer Programming 11)

ArnfsAunew 517 111 nadlaullsunsupanfiames 1

mmﬁmlﬁ\ié’mqlﬁy@aﬁu nIvediN NI19A3NAANA N1INNUUAZAIATIBIARTA TR N1TATN
W\iﬁﬁuzﬁ’ﬁﬁuﬁmummGluﬁw,m:@”uzgm‘lﬁﬁumiv‘h\i’]ummﬂm@ nsAunenAANITR  nsvinnugl nng
Tanailuansaatiunisuaziaidu Weiduaduasienduuuny

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.

517211 TAse@sedaya 4(3-2-7)

(Data Structures)

ArnfsAunew: 517 112 nmadaullsunsupanfiames 2

nsunudiayauaziniunsd miuliasaa i uuLEEY das nasteu A uazAtaentia ng

v o O a U a o oi/l 1 % v o a a

LL'Vlu“]J@ﬁ;I]@LL@%F’]’]W]L‘L&‘L&ﬂ’]ﬁ“’ﬂ@\ﬂﬂi‘\‘iﬂi%ﬁLﬁﬂﬁ‘%ﬂ‘ﬂ“ﬁuu@?ﬂﬁﬂ\ﬂu qﬁj“ﬂb‘]%ill LA ﬂﬁ"W\l ﬂ’]ﬁ"}ﬂﬂi‘t@ﬂﬁﬂﬁ'w%ﬂ\'i
o’/‘ ac a o o % v % 2 v a a o o
TUABUITUDINTTLTENRIAULUASNTITAUNNITRHA ﬁrywmugﬂmuvl,u ‘]jﬁyﬁ’]‘l_luﬂﬁ‘ﬁw ﬂ’]ﬁ‘i“ﬁWlﬂ‘L&ﬂL“ﬁ\i’]ﬁlQﬂ‘Llﬂ’]ﬁ‘
Uszendlilasaaiiedioya

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 N192aNULUNATATINLLTILAY 4(3-2-7)

(Digital Logic Design)

£
o o

SAUMAN 520 101 NUFIUNARNAUARTLAZANINNTANTAWNA

49

71

psnziduaniiiesiu ashaTaLarNslszynsld Nratiauuuya aun19EaRsINe WAtANIg
angilagasasIn:  NMIRAZLAZERNULLLNANTINaNLAvEaAU  adnsalnssnzuuulusunsuls  nns
fAILITeaTINBaE N e R LN EN ST Ta ki

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 Taseddradenisiuanuuylinatiias 3(3-0-6)

(Discrete Computational Structures)

a v o

WeAUNeW: 511 102 WARARE 2
fugualnAan pendumeind WeidunenulinuazauduiusAewia nam uazns
- SN vy . A o o
dszens nou]gUiinliivazdnanu wiasaniuzandin
Mathematics background. Combinatorics. Generating functions and recurrence relations.

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

517 221 nswmwganAwasEeing 3(2-2-5)

(Object-Oriented Software Development)

FuieAunen: 517 211 Taseainedeya

m‘@‘ummﬁmm?ﬁm‘ﬁﬂmmuL%ﬁmql,ﬁymﬁu ToyAUINEITNITITNG  NITWNUAILATNNTEAS
410819 nsviedin  nisvinygluarnsdunenanianta  nnstAsziwazniseanuuLEeing  luuunis
AANLLL T‘ﬂ?LLm‘NﬂQ‘UﬂNLLUU@O’]@'E]W]i?ﬁuz slnAaa n1sasiiau miﬁmmﬁmt,muwmvm nsldaunsu
ERGRIGHGIR

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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517222  asAllsznaumanfiaimaiuazmsidansa 3(2-2-5)
(Computer Organization and Interfacing)

o o

ArnfsAune . 517 111 nstdiaullsunsuaaunawmas 1

o

ANANATYIBIUUNEAINA LA NIE WA ITIRLNEAINAY NMsunundiayauazgiuuung

ﬁmumm%aﬂ'umﬂ%g@ frdenneeies nalnmstadunzuaznalnmsiaaiudon mﬂ%uﬁiﬂ@qﬂnmi
nawailaziuaed

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

SEensors.

517 241 msﬁamfa“ﬁagaLLazLﬂ?'a"inﬂﬂauﬁqma% 4(3-2-7)

(Data Communications and Computer Networks)

v o

FueAunan ;517 211 Taseainedeya
o d’ v IS o b % a dl v

M@ﬂﬂﬂi@@@ﬁﬁ]’mﬂ@LL@xN’]ﬁliﬁﬁui‘:UULﬂm uuuAnaasinsaelaiedla N172417UDYAULIL

wauzAanuarhana astdyauiauazalnand nasacuanlussdunisdenlasdeya aninanssuAsetng
A 1 = T a ndl a b % aa a = A 1

wazlnsinaea ATedraAaNiameiLIRan siuazidnunie wslnaeafidin/lefuaziAsadng
a c & d” d‘ o o dl I ] A 1 ] 1% d; o 3 A |
AUNDTLUA WUFIUNLINLNITNIUUANDE  NITULNLATRINEIERE N19819TaRarNTAALE U luATaTNE
sunsudsrynsifnuiAsednauazidnisuwesedne8umeiin NugunILEMMsdRnIsATaTne

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.
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517 311 N19ILASISARASNISDANLULTUADUID 3(3-0-6)

(Algorithm Analysis and Design)
peAunen: 517 211 Taseainedeya
a o o Y :/1 aa aal v a a aal :/I aa

NNTUATICUAMMNTUTAUIANUAUADAUIT  ATNITUNANNITIILUNA  IGNITADNLLUUVADUITLLUL
FINNT] FANTNLgNNEST NSULNUATINTUE NgaAuazieNTue NMadaullaunsnuuunadh duneldsnin
& acls & a o ol Yy 3 M o v y &
TURBUITEITAFNALAZNTUTZNUY TUABUITNINIIN LLﬂzim\ma‘%ﬂI’ﬂHﬂmu@ﬂ AINNAUTAUNINATUNUN
waziaan lwuipauwanliasiu daatrei lidunauiannanadinesiv

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.

517 312 szuudfjimnns 3(3-0-6)
(Operating Systems)
Auntledunen: 517 222 aedilszneunenfinneiaznisiiause
mi@@mmumemiﬁﬂﬁLﬁmmmm?zwﬂﬁuﬁmnﬁ”@qﬁu a9AtlsznavresssLulfimnig ns
SamsTusimauazinga nstszananauLUNS WAz AN sAaAN T MAaTUsIE  AN3SANNIVINEIARNNSA
nsdnnisuindiagauarainanl mnullasadalupaniaeas nedldnm
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 @anilnanssuAaninas 3(3-0-6)
(Computer Architectures)

ArlaAUne . 517 222 a9AUsTNaUABNRILABSUANNTTANAS

'
o

BNALIENOUTIBIABNTIMET  N1IPANITOUTIBIABNTIPBTANLENI  N17RBNUULTARIE
%ummﬁ%mqmauﬁf;Lmﬂumaﬁ’]mmmﬁmmmm% ﬂ’]ﬁ‘@'ﬂﬂLL‘LI‘].IWIi’D‘F;Iﬂiﬂ[ﬂﬁﬂ@mimtﬁl?ﬁ‘ﬂz n1TaanLuy
WaEALIAN nseeNKULMAE AN LG ST i udin/uanesauazbAadses mﬂﬁﬂ%uqq
Tuntseanuuugansuasuazaniauafduiuaniinanssuasialud saatsaasanilnenssuadalva

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.
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517 314 NBHNITATUIN 3(3-0-6)
(Theory of Computation)
Foiduneu . 517 213 Tandiadennsdnunauuyllseiia
WULAIABNZENNITANUING  WASAIHIANYA witeanUzaTe eelnmAULLS IR E iU
uaziddlinnmua Metnd Ansnagliensallaiftazun eelauauULnAas AIesnIvII
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.

517 315 'lulasinsidaigas 3(3-0-6)

(Microprocessors)

v o

ANALARY . 517 212 N19RBNLULNATAIINZLTUAY

uwAnaaslnlpslnaamed nisvinaunieluradlalasinagamed  an1lnanssugnAids
daulsznenmessyun 1un 178 wiingausn uasmisefudnudniua  msidenseuaznisdoulilsunsuu
luTasTwamasef

Concepts of microprocessors. Microprocessor internal operations. Instructions set

architecture. System components: bus, memory, and input/output. Microprocessor interfacing and

programming.

517 321 uann1snEldsunsy 3(3-0-6)

(Principles of Programming Languages)

v o

ArnfsAunew: 517 112 nadaullsunsupanfiames 2

UHAAEBINNH TN TNLALNIDLLUIAA FLszanaNanI® 2 NEANRUTUATANUNIE THA
faya NMIAILANAIALNNINNL NgasuAnilsunsnties N3AnEuay WRELINILNIALLWIAAUAN LD
neldsinguy

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.
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517 322  n5uaauldsunsuuananssuIun A 3(3-0-6)
(Multi-Paradigm Programming)
A9ALARY . 517 321 wannisne Tdsunga
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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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(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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(Expert Systems)
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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  N19ANUILLTIAIRUINNG 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.
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(Computer Network Architecture and Technology)
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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  anNdaasnslussuuAantimasiaziAsatns 3(3-0-6)

(Computer and Network Security)
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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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(Computer Network Programming)
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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 AaNAARsNsNNA 3(3-0-6)

(Computer Graphics)
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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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(Digital Image Processing)
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Fundamental concepts of digital image processing. Image transformation. Image
enhancement. Image restoration. Image compression. Edge detection. Image segmentation. Interesting

topics in digital image processing.
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(Digital Multimedia)
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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.
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(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.
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(Numerical Methods)
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Computation approach to mathematics. Floating points. Accuracy analysis. Approximation
and interpolation. lterative 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.
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(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.
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(Embedded and Real-time System Design)
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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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(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. Parallel arithmetic algorithms. Fast fourier transform. Discrete cosine transform. Routing

algorithms on various networks. Various parallel models. Current research topics.
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(High Performance Computing)
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Analysis, design 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.

517 431 mﬂ?ﬂugmmm?mna 3(3-0-6)

(Machine Learning)
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Fundamentals of machine learning. Supervised learning. Unsupervised learning.

Reinforcement learning. Statistical learning. Learning theory. Current research and development.
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(Natural Language Processing)
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Concepts of natural language. Lexical and syntax analysis. Parsing techniques. Semantics

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

517 441 MISATUINMLLUNSGEANE 3(3-0-6)
(Distributed Computing)
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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  ANSAIMIRLULNLNA b 3(3-0-6)

(Ubiquitous Computing)
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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  N19RANLULLAZNSLIUNSIATRINARNNILADS 3(2-2-5)

(Computer Network Design and Administration)
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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.
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(Wireless Communication and Network)
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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  \Azadiavgudasisans 3(3-0-6)
(Wireless Sensor Networks)
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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  NIFATUIULULNTALASNANLNS 3(3-0-6)
(Grid and Cloud Computing)
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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.
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(Computer Vision)
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Introduction to image formation and manipulation. Feature extraction. Motion. Object

tracking. Video processing. Object recognition. Current research topics.
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(GPU/APU Architecture and Programming)
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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.
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(Selected Topics in Computer Theory and Application 1)
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Topics of current interest in computer theory and application.
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(Selected Topics in Computer Theory and Application I1)
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Topics of current interest in computer theory and application.
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(Selected Topics in Computer Theory and Application Il1)
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Topics of current interest in computer theory and application.
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(Selected Topics in Network Engineering and Technology )
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Topics of current interest in network engineering and technology.
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(Selected Topics in Network Engineering and Technology 1)
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Topics of current interest in network engineering and technology.
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(Selected Topics in Network Engineering and Technology 11I)
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Topics of current interest in network engineering and technology.
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(Selected Topics in Information Engineering 1)
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Topics of current interest in information engineering.
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(Selected Topics in Information Engineering I1)
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Topics of current interest in information engineering.
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(Selected Topics in Information Engineering Ill)
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Topics of current interest in information engineering.
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517 493  TAgauiIeg 1 1(0-2-1)
(Research Project 1)
Jaula:  TnsANEuIaNIaINIAYTIARNAILADST

Aidanalu S visa U
v o

Anindiaddaniaingnispanfiomainliiuniseyifainn a3 N3N IATII

UINE LAZTILAUD

Study of the computer science topics approved by the department. Research proposal

preparation and presentation.

517 494  TAg991u9_E 2 2(0-4-2)
(Research Project II)
AlALUNeU . 517 493 TATNNUAAY 1
Howly . Aoidanaiu S vite U
MAeluvindiedde i lfaueluden 517 493 TAsecntdes 1 @ouseay wasiniduaNaLdse

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

presentation.
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