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01204111

01204211

01204212
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ARNN LMD UaLASTUSURSY 3(2-3-6)
(Computer and Programming)

Iﬂsea'i"ﬂaﬁug'lwaessumauﬁamaia:_‘fﬂ'lmj nsunudeyalureuiunes  ms
widgymeeduney’ MavenuuuLasiannlusunsy  nadeulsunautinsdudae
M¥15ERvE MIANURTRNsTUsunsudeedosnonfinmes

Basic structure of modern computer systems; data representation in
computers; algorithmic problem solving; program design and development
methodology; introductory programming using a high-level programming language;
programming practice in computer laboratory.

AlnFAR SIRIMLa RvnmnFady 4(a-0-8)
(Discrete Mathematics and Linear Algebra)

9 aiu wasiteidu assnmans madulneesitad, Bmsigmivazguiledsng
Adiamans  demuasduneuiiuuuEend "‘J's'm'sﬁuuazﬂmuz‘i’uﬁ‘uﬁ‘wuuﬂng%
ANNFUWLE m’mé’lﬁaaﬁuLﬁmﬁ’quﬁﬂﬂw Uiginnwesuarmsiaann wednduay
mMahiauassuuBLdueweing nMsudaadadu Aeeuvessruuidadu ssuvlemny

Sets, sequences, and functions; logic; the growth of functions; methods of
proof and mathematical induction; recursive definitions and algorithms: counting
methods and recurrence relations; relations; introduction to graph theory; vector
Spaces and orthogonality; matrices and matric representations of linear systems;
linear transformations; solution of linear systems; eigensystems.

uuuvﬁmiayamuassuuazmmﬁ'ﬂcym 3(3-0-6)
(Abstract Data Types and Problem Solving)
2 o & 2 = o W ]
VOYRTUALINGTIUNUG I lAun nesSeeiudou umese M ulel waznsml ms

asredeyausssy ﬁumau":ﬁﬁugmﬁm%’uuﬁﬂfum WA Adansuiasnielasuy
BI¥9B3adn MAATIERRITUTo U I UR LSS

Abstract data types: stack, queues, lists, trees, and graphs; data abstraction;
basic algorithms for problem solving: divide-and-conquer, heuristic methods;
analysis of algorithm complexity.
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01204213

01204214

01204222

01204223

dAa. 2

NauINMSAIN 3(3-0-6)
(Theory of Computation)
Inideadounnou : 01204211

aaTmmmmnmmmwuﬂu.a.,l.mlzun'muﬂ mmuau‘hmnsmwuﬂsnm aalau1ng
wuunaasarbhiensafiiftadun  edesdnsiitaasnisiuals diutuasvenan
nmsimnalilsuastgmidadulsily

Deterministic and non-deterministic finite automata; regular languages and
regular grammars; pushdown automata and context-free  grammars; Turing
machines and computability; the Chomsky hierarchy; uncomputability and
undecidable problems.

UfudnsnsuAtigm 1(0-3-2)
(Problem Solving Laboratory)

AITRRIUINYE mmanuuuiﬂiqa%"mﬁagauaxﬂ"‘uﬂau"‘a‘ﬁ msuAlymeenis
Wsunsupeufiawmas

Skill development; design of data structure and algorithm; problem solving by
computer programming.

N1508NKUUIEUUAINA 3(3-0-6)
(Digital Systems Design)

SEUUATANug Y Nndiauuuya malrnmseenuuuned®na aedning Msanuun
asanslidnTian WIRBUsraNnsgI 29asBeEdu WaU-HEeU 2enBedsunuu
Uszamunauazuuulivszanunan fueaie a1 wasusy 1993fuan msldnaufiases
YIWBBNUUUNNATING

Basic digital systems; boolean algebra; digital design techniques; logiceates;
logic minimization; standard combinational circuits, sequential circuits; flip-flops;
synchronous and asynchronous sequential circuits; PLA, ROM, and RAM:; arithmetic
circuits; computer-aided logic design.

MENUURNITImnssureufmes 1(0-3-2)
(Practicum in Computer Engineering)

dudsznevvesnenime fduyprauasmsinmsruuU TR satelal mstd nns
veutng  wasWannlUsunsuuussuuUiRnmsatolnl - mstusunsaluseduendauns
Lﬂimuamaaﬂﬂuuva’lEJ’JWiLlauﬂ'liﬂ‘iuﬂa‘U'N%iﬂtﬁﬂﬂ‘iﬂuﬂﬁﬂu%’mﬂ‘i"‘u’mﬂ'ﬁEﬁ'N
WHUNINA82995 n'lle'S"naU’mriaLanmauna‘v‘{umu

Personal computer components and installation of a modern operating
system; use, maintenance, and software development on a modern operating
system; hardware-level programming; tools for designing and manufacturing
process of printed circuit board; assembling basic electronic circuit boards.

30



01204224

01204225

01204271

daa. 2

UfjiRn1ssasmssn 1(0-3-2)
(Logic Circuit Laboratory)
JniifosSeuannon : 01204222

UFtRmseaiuGesiigouluie 01200222

Laboratory works related to the topics in 01204222,
anUnenssuLaLasRUsYNaUABNRIADS 3(3-0-6)
(Computer Architecture and Organization)
Aniisesidausnte : 01204222

ﬁugmﬁmﬂmﬂnﬁuﬂauﬁqma% ARFanSYTRIRaNRINDS lasaduas
avlsznoumhennud  nmadeudeuaymsieans awueaLLE gunsalsiolady
29AUTENBULATMTRRNLUUMNEUSHINaNANans Usransnmuaznsifivaussous
uUiaRIsEUULUIUNSEY UfTRmsantnenssunaresdusenaunesiiomes

Basic of computer architecture; computer arithmetic; memory system
organization and architecture; interface and communication; assembly language;
device subsystems; processor system design and organization of CPU: performance
and enhancements; distributed system models; computer architecture and
organization laboratory.

Amnssuesniimesiiedu 1(0-3-2)
(Introduction to Computer Engineering)

NSV URMsRetastumeiliansTusunay \esilauagnseummsRaL
RS svuuieietis gy Useding weluladiudoya svuveniawai uazans
Useynaldanimnssuneuiianes

Practice on programming techniges, tools and processes for software
development, computer networks, artificial intelligence, data technology,

hardware systems, and applications of computer engineering.
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01204312

01204313

01204314

dAD. 2

nqwimnhedusasadfidmivdmnsneninunes 3(3-0-6)
(Probabllnty Theory and Statistics for Computer Engineers)
W’mmaussjumnau 01417168

ARz mmmmxﬂuuuvmaulﬂua..m'mmuaai"ﬂmmmn'wm fuusgu
HaridunisuanuesuasaamuIkLiu ﬁm-umrmmw':amﬂm fudsduvanedin M3
mmum'snumuﬂ‘sammmmuavumam nQuesTuaTTIRivg - uidiingas
84 ﬂ'i"'U?uﬂ'ﬁﬁN ﬁﬂmwumu mimmﬂﬂaumama AMSUSEIUAILYS Madau
auuRgIy ms‘d‘s.-Qﬂﬁﬂ‘u{]mmma’munﬁuﬂaummas

Probability; conditional probability and independence of events: random
variables; distribution and density functions; functions of one random variable;
multiple random variables; operations on one and multiple random variables; laws
of large numbers; central limit theorem; random processes; basic statistics;
parameter estimates; hypothesis testing; application to computer engineering
problems.

MIATEiLazRNLUUT LRSS 3(3-0-6)
(Algorithm Design and Analysis)
Iiidaduumnnou : 01204211 uay 01204212

msaanu,uuua“"im51»15%?1:%11’15 mmﬂnwawmwmamﬁ MINATIERAN
Fudou TunevisiBeasy wiplAMsWUsLenele e Mslusunsuwuunash Yy
@an1sdam Jgymnsan Ugyvuvvanysaliud

Design and analysis of algorithms; correctness of algorithms; complexity
analysis; greedy  algorithms; divide-and-conquer techniques;  dynamic
programming; combinatorial problems; graph problems and NP-complete
problems.

atddmiunsuseendimsicmnssuneuiomes 3(3-0-6)
(Statistics for Computer Engineering Applications)
JwifeaFounrieu : 01204312 wide 01219214

aAFmITILMARBEYIIY NTvUIUnsdNLaEn TN MIMAdsUANNAgIY

Ll.a“Ll.UU'bJEJW'ﬁ’IIJLﬂE}'i ﬂ'ﬁ’JLﬂi"’"WT}S&Pﬁ&UUﬂiuLﬂVI ﬂ’]??ﬁ"ldﬂ’]ﬂl.l.ﬁﬁ\ﬂlﬂuﬂ (A k]
'JLH‘S'I"Hﬂ']”IZ}lLU‘SUﬂU ﬂ'?'i'JLﬂi’l“MlLUUﬂﬂﬂBEJ ’Jﬁﬂ'lit'iﬂ'lﬁu.UUﬂUhJ 'Jﬁﬂ'l'iE]uLl"lULl‘UU
I.UEIWEJU nsuse ﬂﬂﬂﬂ'l\?ﬁﬂﬂ

Descriptive and inferential statistics; sampling and estimation; hypothesis and
non-parametric testing; analysis of categorical data; data visualization: analysis of
variance; regression; tree-based learning methods: Bayesian inference; applications
of statistics.
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TSR 3(3-0-6)
(Embedded System)

lu‘iﬂiﬂauimmaanmuﬂam TUsunsuuuutlesa Sz‘uuﬂﬂummsnmasa ASAUIN
W&36 msaanwuwuumana‘lﬂ 'Jﬁm'iaanu.‘uu Lﬂ'saeuma'm WigUssaIananuUil
favmeniae seuuthiuuededie mswaumauav's"uuazyty'nmnm

Embedded microcontrollers; embedded programs; real-time operating
systems; low-power computing; reliable systern design; design methodologies; tool
support; embedded multiprocessors; networked embedded systems; interfacing
and mixed-signal systems.

UfvRnsszuvesuiumes 1(0-3-2)
(Computer System Laboratory)
Twiideadeuindeu : 01204225 uay 01204332 vizawiauiu
UjiRmaiieiudesideuluin 01204225 uar 01204332
Laboratory works related to the topics in 01204225 and 01204332,

msﬁlamiﬁan‘gauaz:,ﬂgmi'laﬂauﬁmaé 3(3-0-6)
(Data Communication and Computer Networks)
Lﬂ%ﬂ‘li’1Elﬂ'liﬁ.'e)m'i‘il'mlﬂLLE"!.I’WIW']U‘S»UULﬂﬂ Aorvhdyyn msziu%’amalwﬁ”u
ﬂ’]EJﬂ'WI mamuaﬂusvﬂumam‘[awaua mﬂT.uTamfaaLﬂsamaﬂaummasvmm
WEkaTUI N am‘f]manssumsﬁamsuav‘iws‘[wﬂaa
Data communication networks and open system standards; transmission
media; data transmission in physical layer; data link controls: technologies of local

area networks and wide area networks; communication architecture and protocols.

duraUssauvendwisIsuy 3(3-0-6)
(System Software Interface)
JiidesFeundeu : 01204225
ﬁaﬂmuﬁ‘swsunmauuavaﬂm*smsvrmwaﬂﬂsum;ﬂ,‘uﬂu woaTIUADS mus‘sa
Wawnsu  ddealss  Mussnanauuelas  addlusunsy ANUFUNUSTENIN
yuuUjuinisuaveenduwIinisulantslusunsy
Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor, libraries; relationships between
operating systems and language translators.
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01204341

01204342

dafa. 2

SYUUUHURANS 3(3-0-6)
(Operating Systems)
niideaSouurion : 01204225

LLU')FF@]‘WUS’N‘UBGE"‘UU‘UQU'F]WW NIBUIUNILAZATIENS BUAY ﬂ'l'iﬂﬂﬂ’}‘a'u,ﬁuﬂ’ﬁ
ﬂ'lﬂuﬂﬁ']ﬂUﬂiuU’Jum‘i ﬂ’]i"ﬂﬂﬂ']‘i'i‘UL‘!l"l/ﬁQiJﬂﬂ mﬁmmwmammm STUUUHY A3
uuﬂwaﬁwuaammmas

Basic concepts of operating systems; processes and concurrency; process
management and scheduling; input/output management; memory management;
file systems; computer systems security.

Jmnssugeniulg 4(3-3-8)
(Software Engineering)
Iniifiesdeundey : 01204212

WUIARRIUNTZUINITONAWIS FILUUTINITFUIUN IS TONFLLS MIIANITUALANS
AutayanNReIN1T WAdemTimTe mavmiaamwmwmn M IMslusauuugLsy
wea annenssuyensiuway NFEBNUUULUUIY mAlAMInTI9aeusansiLls Msdnns
lassmseenduas

Software processes concepts; software process models; requirement
management and elicitation, object-oriented analysis and design techniques;
unified modeling language; software architecture; design patterns; software
construction techniques; software testing techniques; software project

management.

ASIAMINITRAL ORI 3(3-0-6)
(Managing Software Development)
JurfideaSeusnne - 01204341

MANMIAIUNTEUIUNTTONAUDS mwwﬂianiumumwaﬂmmmav‘[umaﬂmmw
TumavensruIunIsgensuls N13INMIRATNITIIUTINANNFBINGG MTANSTASINIG
waNAWIS MsUsEEIY NM9279uRY VN TULAZATIBUUIUM nMsUsEnuAuN YeNALS
wAllAN1IRTIvEaaU MIUIMsSnIsTaiy

Software process concepts; software process improvement and quality
models; software process models; requirement management and elicitation;
software project management; estimation, planning, team organization and roles;
software quality assurance; inspection techniques; software configuration
management.



01204351

01204352

01204371

01204391

dABD. 2

TPUUgUTEYA 3(3-0-6)
(Database Systems)
Aniidaisune : 01204212

ﬂﬂ’crmuﬂﬂﬂ'uilﬁ-»UUa']'iﬂﬂLVlﬂ LVIPI'IJﬂﬂ’l‘iLﬂ'U‘lIE)JJﬁ ﬂ'l‘)‘Uiﬂ'l'i‘ZJi]i}ﬁuﬁ"ﬂ'ﬁﬂuW]
wjaua msamwuuﬁmaua wsﬂuﬂmﬁwmwauawumqq wanmwawuvmuﬂaua
ua”mmﬂmsmwaua ﬁ’]U‘H’ﬂJJﬁLI.UUa'IﬂU‘UH LL‘UULﬂ‘JB?I'IEJ RUULBIEUNUG WATLUULTY
g miﬂsuqnbﬂwuﬁswgwﬂaga

General characteristics of information systems; data storage techniques; data
manipulation and searching services; file management; information retrieval
techniques; principles of database systems and database management; database
modeling: hierarchical model, network model, relational model, and object-
oriented model; applications of database systems.

nvIBLaLsesssIMIvAluladasaume 3(3-0-6)
(Laws and Ethics in Information Technology)

nunsuazaiesssuiAttostuneafunofuasmelulafasaume Mawve
wargsnssuBdANIefing nislinursuiweilintaguszasd Feadsriuanuwingieu
nunisdanluduansaume Laimvﬂum'mﬂ ToyatIAaTdINYAAR anudsslusyuy
ARUIABT Ninddumatiyan

Laws and ethical issues related to computer and information technology;
trading and commerce issues: computer abuse; social-justice issues; free speech;
information privacy; risk in computer systems; intellectual properties.

wallansuwaslumsuszaanadygyin 3(3-0-6)

(Transform Techniques in Signal Processing)
mMsuUasuuuiBaldy MsuUaiBes nsulasa sy nswUasd nasudasands

wazmsussens
Linear transform; Fourier transformation; Laplace transformation; Z
transformation; wavelet transformation and applications.

UURmaRannvinwevio@nuasdny | 1(0-3-2)
(Career and Social Skill Development Laboratory 1)
ﬁ'ﬂﬂzmsﬁamﬁuasmsﬁwmémﬁ’ué’ﬁu mssadvie meausuuazdansam
M3Usui Vinwynishalusziunimsan invemsiSouiienues ngmnouazaiesys
Communication and collaboration skills: goal setting; planning and time
management; adaptability; big-picture thinking; self-learning skills; law and ethics.
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01204422
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AISENIIY 1
(Internship)

ﬂﬁ‘i’!nmu‘luawwwnﬂ'mﬁuﬂaummai’tuamuﬂssﬂaumnaﬂw Wﬂ’lﬂﬂ’iﬂﬂ'lﬂ'iﬁ
mhsnusgiamie vieanufin Tnefiszeznanduswanilitesndn 240 flag Ay
Lidewndn 30 Ywims ma'lﬁlﬂﬂ'suaumitumﬂms'lUUgumwﬁ'Lmuuaunmﬂmwsu
ﬁ'm‘iUE’f’ﬁl'l'J?I'l']ﬂ’Jﬂ'i‘illﬂﬂll‘ﬂil.ﬁlﬂ‘i

Internship for computer engineering in private enterprises, government
agencies, government enterprises or academic places at least 240 hours and at
least 30 workdays in order to get experiences from the assignment for computer
engineering.

setuRauRIneS 3(3-0-6)
(Computer Networks)
InitdeaFouanriew : 01204325 we 01219224

ylwslnaeaiidii/lofl masenuuuiaviieglod Tnstneeanssmdurme medenTes
seuhaesevIdeien/loR nMsdansiedetns AusuneeeTie Wuiusalea
Wsunsuuszyndmuinietae

TCP/IP protocol suite; IP address design; routing protocols; internet working
with TCP/IP; network management; network security; multi-protocol fable

switching; network applications.

U;‘jﬂ'ﬁn'\sm?miwuavmiv'\”'amﬁuﬁw 1(0-3-2)
(Basnc Networks and Network Configuration Laboratory)
IniifesGuunney : 01204421 e isundoury

UjURnsiReafuien 01204421

Laboratory for 01204421.

anlmenssueefiuainietauasnisussgnlday 3(3-0-6)
(Network Kemnel Architectures and Implementation)
JuiideaSeunrey : 01204332 via 01219222 uay 01204421
wnARMIRRILIaatnenssuAesuarIetney lassaidayalusziuinesiua
lassaineiidu msdudeiumisanusa msUszanudamsluwesiva WWswawazms
Tadomy  msdedeyaluseiuinesiua maaulugairietislussiumesiva  ms
L‘Uauma'sm'm‘imamaﬂua MUy Unm‘ltsamﬁmﬂn'i‘suLﬂail.ual.ﬂsa'u'lﬂ
Network kernel architecture concept; kernel data structure; device driver
structure; memory addressing; kernel synchronization; process and interrupts; data
communication in kernel level; kernel module implementation: kernel module
interface; network kernel architecture application.

36



01204425

01204426

01204427
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nmlUsunsusruudumesitia 3(3-0-6)
(Internet System Programming)
Iniidadeunron : 01204325 vie 01219224

ngwled Madeulusunaaiv-lismy/ ns@eEnssEminnseIums msdeyszany
Fonuimiidiuazgif navvaumsauey soifends 5umau"a%‘ﬁws”u§%‘uuas@ﬁu‘%n1i
Wswnsutugunaaiiedets

TCP/IP; client-server programming; interprocess communications; TCP and UDP
socket interfaces; daemon process; raw sockets; algorithm for client and server;
network device driver.

UjURmsiedetnsuazmsianndugs 3(2-3-6)
(Advanced Network and Network Configuration)
AnfifeaSeuanney : 01204421 wax 01204422

Inslnpoanisdaduma n’l‘iﬁfaﬁ‘lﬂ’ﬁﬂ’mﬂuﬂ’lidl"lﬁd M90DNUUULALNTIHIFNSEUY
wauialiou srUUMSEing NseenuUUTTULATET eI MN N1IYIUI ALY
quAsainINvanuanegudn

Routing protocols: access control lists; design and configuration of virtual LANS;

switching systems; wide area network design; multi-vender device interoperability.

AMUUABAiETEUURBLRIWOSuALIAT BTN 3(3-0-6)
(Computer System and Network Security)

AUaBANEMSTUURBNTImE Suas ST LIRS et eRlF Iy nsTaudlaeily nns
Jasiuwazmsantymivinmslaud qadeuvesiiaiilod NOBUVRITLUVU{URNS
el indesiielumsamsaeuninuuasnds MmageUMsI9NEsEULPSaTe s
Sulleffummnsal memumlsuermaasady

Practical computer system and network security; common security attacks;
attack prevention and mitigation; TCP/IP vulnerabilities; common 0OS
vulnerabilities; security auditing tools; network penetration testing; incident
handling; security policy development.
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01204428

01204429

01204432

dFD. 2

wUURBNNIRRsH LUl Sane 3(3-0-6)
(Wireless Embedded Systems)

amﬂmanssu M3svgnd uaryelnsinreadmiviedevieililiay nslnasa
aam‘mswﬂumq'] mammumquaxm's‘luawawaua MsuauuazUszanadoyn
SEWINNI mimqmﬂmawNruann'smua"L'uwana A5IANIIANAS mimUﬂnMwTa
3 msweumummmmwaﬂmmsuuanquweﬂaﬂ‘smﬂ

Wireless embedded system architectures, applications, and protocol stack;
communication protocols at different layers; routing and data flow; on-route data
aggregation and processing; node-centric and data-centric addressing; power

management; topology control; developing and deploying software on wireless
nodes.

w3etelimeuaznmsias ety 3(3-0-6)
(Wireless Networks and Simulation)

ﬂ’l'igﬂﬂ"l?LLUU\l‘iﬂﬁEJ Lﬂi’ﬂtﬂﬂLﬂW']"ﬂLlUUl‘iﬂ’lU wialulad mmmuua"mwi nav
ﬂ’]?F]'JUﬂ?..Imﬂ‘HﬁQI.I.UUVlimEJ amﬂmaﬂimmqmumwuuu‘lsmau,a eNBBNUUY A3
WaaSawazmailviinua duwefulauuuiedoudt MITaeuAIetie  nsUszdiu

Uszdndammniete

Wireless communications, wireless local area network, technologies, standards,
and components; wireless medium access control; wireless physical architecture
and system design; integration and implementation: mobile internet; network

simulation; network performance evaluation.

N1IBNUUVLTIIAY 3(3-0-6)
(Object-Oriented Design)
FmiidpaFeuinnen : 01204313

mMsanngerdw B Tngdmivssuvasaunassiuasdng walulaginguuy
N3EY ami‘]mﬂnﬁnwmm’muﬁsm‘sﬂisqnv‘l

Object-oriented software development for enterprise information system,
distributed object technology; common object request broker architecture
(CORBA) and its applications.
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mMawlanwlusunsy 3(3-0-6)
(Programming Language Translation)
JeiideaSeunney : 01204225 vide 01219222

NMsinesfusznaun 1w lUsunTy ﬂTmE”Li‘;aw'a’mﬁmﬁ'un"ﬁuﬂamﬁﬂﬂiuﬂmuazs‘h
Wanmw mylmetiBeint Banneduiug uasiFnumng MIIAANTUNITNITN
dayanwal m‘sa%"m'iﬁ'aLﬂ"ﬁ"aauazn*rsﬂ%’usﬁa'lﬁmu'wﬁqp] N3IAMIVBRANAINTE NI
nsuda

Organization of programming languages; introduction to programming language
translation and translators; lexical, syntax, and semantic analysis; symbol-table
manipulation; code generation and code optimization; compile-time error
handling.

ITUUATUIMLUUTU IULASRUUN TS 3(3-0-6)
(Parallel and Distributed Computing Systems)
TiidenTounrieu : 01204225 uag 01204332 e 01219222
wanmMsuazuIWithvesssuvuuunase  srdawaduavrenduaiuuuruy
sruveeneliuarssuutnalvg musiurasazaivasaduvessyuy asenulungy
e wiidag
Principles and practices of distributed systems; parallel hardware and software;
scalable and large-scale systems; system reliability and security; cloud computing;
MapReduce.

dlwirminwlusunsy 3(3-0-6)
(Programming Language Concepts)

s nuazn1sdnesiussneunwilusunsy fussinanany) Mneduiud e
doya  msmuguaunIsinay nmseuaulUsunsutes  mMsdanmamieiiunanusa
wellansdugsnswiazdiuresmy  MsfinwuarlSouiisunseunniandnues
nslusunsy

Structure and organization of programming languages; language processors:
syntax; data types; sequence control; subprogram control; storage management;
implementation techniques of each language feature; the study and comparison
of major programming paradigms.
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01204436

01204437

01204438

HAv. 2

IINTIUTLUUNAITT 3(3-0-6)
(Real-time System Engineering)

UuuasysenmeeIssuunaass Vsl AN I0eNKULTZUULIAN T3 AU
Wosuea m'}umwumam'\maama mmdedold MaviuNeNiy msvilddndame
fu msdeans N15IRARULIA9TS n’l'iauualgu‘uam'lmuasm’ma’mLﬂ'smua FTUULIAN
Wawvvid nildnw

Definition and types of real-time systems; real-time system design issues;
formal models; fault tolerance; reliability; concurrency;  synchronization;
communications; real-time scheduling; language support and tool examples; real-
time embedded systems; case study.

ANMNUaBAfEsSTUUABLRIMES 3(3-0-6)
(Computer System Security)

"‘mﬁﬁ‘mﬁaumdau 01204332 uaz 01204325

waﬂwumummuumﬂaaﬂnﬂ MM TIVERU msﬂ'mﬂummnm ﬂ'rs‘waﬂumﬁq
musiuasUaenfevetsyuy mmuumﬂaaﬂnmmmwaua anusiuAaonitveg
LASDY"Y Uﬁumumummuumﬂaamnﬂ'lmvumaumLﬂa‘su.a“aumaimm ﬂg‘wmaw
mmwmﬁ’ummuuﬁwaamﬂﬂaﬁuwﬂaummaﬁ

Security principles, cryptography, access control, authentication, operating
system security, database security, network security, security issues in computer

systems and Internet, laws related to computer system security.

amimenssulusunsalsegndseiuesdng 3(3-0-6)
(Enterprise Application Architecture)
IideaSeunreu : 01204341

aoUnunssuvesssuunoniunes nmﬂmarﬁ‘:wum?“UULﬂU"uana anUpnenssa
YaNAWISTEUULARNAWITUSY vynd aminenssussuuanudasnds antlnenssuds
Uinmsuazmianandauims maluladasielmisunsdun mafvdiayauarszuy
\AeTY

Computer system architecture; storage system architecture; system software
and application software architecture; security system architecture; service-
oriented architecture and service-oriented computing; recent computing, storage,
and network technologies.
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IELDIBTREATT, gINTGHE 3(3-0-6)
(Database System Design)
wumu 01204351 wi3a 01219231

LlUU‘J'lﬁE)Wm’HE]JJﬁ 5uUUﬁ'}1J'ZJE]1JﬁtLUUE’1ﬂU'UU u‘u‘umsama WATUULIRFUNYGS
Iﬂ'i\‘ia'mmwauamqmin louiihuaz ANUFUAUS n'i'sU'iUU‘swm%'m'um'aaua M
ﬁmmimu'uauaLwamsmuuﬂua”aaumu n'tssnw'm’a'mﬂaamﬂwaa'uaua nsiiy
miawaga M3SNWIANNgNFBY  Anuidedeld UarAILAIENINYRITEYR  STUU
suteyauvunsEy

Data models; hierarchical databases, network databases, and relational
databases; structures of logical databases; entities and relations; normalization:
data definition languages and data manipulation languages; data security, backup,
consistency, reliability, and integrity; distributed databases,

mMsdanmsivaluladansaume 3(3-0-6)
(Information Technology Management)

MIdasEuUmMbBNUWAlulagaTAUWA N151URuILST UL SAUWE MsSanas
ﬂswmnsmamﬂ‘luiaﬂmsaumﬂ MsInMslasamsdmiunsesnuuy mswamn n1s
aia msnas wazmsUsziiunaszuvansaume  nsiesiesienldne/mauseleong
dwmiuszuuansaume wansemuvesvaluladansaumasonsding floyAma uazsadam
VoI Ny warulsviesyiulsemaiiisadesiumelulafasaumea

Organizing information technology (IT) departments; planning information
systems; managing IT resources; project management for the design, development,
implementation, installation, and evaluation of an information system;
cost/benefit analysis for information systems; impacts of IT onorganizations,
individuals, and societies; ethics, laws, and national policies concerning IT.

msfufuuarmsiunilesdoyaiiu 3(3-0-6)
(Web Information Retrieval and Mining)

wujmm‘iﬂuﬂuu,a.,mi%ﬂa'lmuwua MIUseidiuAlsed@ndnm  ansasmaaSu
vuelng iwseadislumsviasseil Iﬂsaamwumwmsﬂum szuulvdgaiia auumw
aﬂﬁuauiﬂi\‘lﬂ‘i'!WENL’]Uﬂ‘ﬂﬂ Ui.,mwm'imﬂuu.wmmn msmmuawwanumam
waziiunnden idesiieviumiles wuudaasnsuiulmiveaiu

Basic of information retrieval and ranking; performance evaluation; large-scale
web crawling; indexing tool; large-scale infrastructure; google file system; statistical
and structural properties of the web graph; type of link-based rankings; web
content and web log mining; mining tool; web refresh model.
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mMsdamsimaluladuazudmnssy 3(3-0-6)
(Management of Technology and Innovation)

walulad welulagansaumne winnssy nagnsLiansianismelulatuarusansss,
IdnsTimveuvaluladuasuinnssy  mmausumelylad nsWanwelulad a1
PuAuuasMIYssdiunamaluladl  mMsrusuutansss msdndanssulbufeR ms
MVANaEMIUTEdiuNG uiRnIsumsugsdy

Technology; information technology; innovation; strategy development for
managing technology and innovation; technology and Innovation life cycle;
technology planning, development, evaluation and control; innovation planning,
implementation, evaluation and control; competitiveness of technology and
innovation.

maiunilasieyairietedey 3(3-0-6)
(Social Networks Data Mining)

u.mﬂﬂ*nanuawumamﬁn'ﬁlumﬂLﬂ‘n.,mmua‘uumsamaé’qﬂuaau“laumnunuaa
'ﬂaamsmmuawaua m'iﬂuwu‘vmu MINATIENITAUINS Msiwenis@euleys
MTUATIIDBVENG

Key concepts and algorithms for analyzing online social networks from the
data mining point of view: community discovery; evolution analysis; link prediction;
influence analysis.

wealuladiuBernumne 3(3-0-6)
(Semantic Web Technology)

woAAUBIMIMNY Mw 01dden Teduuduea Iemnssuseulnlad sy
gra awdeanandeuving Indauiueziefle wiswanisTusunsy 1insiy
WBIATHMINY miuamuunam:ﬂumnwn’uaun'umﬂ‘lmu miwmsﬂs"awﬁmwamav
Wsudsneandiwa’ wuusang wesn-vee uarMIEduayuTaIn I YeslUsunsuUTEINA
uuumuﬂuuauwsaunu ﬂ’l‘iUi#ﬁlﬂﬂL’JUL‘Nﬂ'J’mﬁuﬁﬂ

Semantic web concepts; languages: RDF, OWL: ontology engineering; reasoning;
semantic web query language; middleware and API: programming tools; semantic
web service; their implication to big data processing; high performance hardware
and software framework; map reduce, fork-join and language support for parallel

and concurrent programs; applications of semantic web.
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nMsduderunadey 3(3-0-6)
(Introduction to Computation Finance)
IniiFeadeundeu : 01204312 wle 01219214

nsiudaedy BYNIUAININY avdius arudumsdune wasanundenss
wuuinasseunsuna lunMImMstiy Mmsiedeuiiuuuusioyg suliisansdon wasms
TavswuvNeudnila mwa'rnEﬁ.mEJ’Iwmsmmu'aa'sﬂu,uw‘samsﬂs.,mmm M
wnzaigauuuddainluniensitu msmwmwﬁwa‘lawmmvau'waﬂ ASRULYY
ooulay

Introduction to finance; financial time series; correlation, causalities, and
similarity; time series models in finance; Brownian motion, binomial trees, and
Monte Carlo simulation; trade on pattern mining or value estimation; optimization

heuristic in finance; portfolio optimization; online finance.

Unysvdng 3(3-0-6)
(Artificial Intelligence)
TiideFusirieu : 01204313 e 01219218

ﬂa'uLﬂwuamnwmﬁtymnhvﬂw 15U 1A eaN NMIUVARA N5
mimgrauvunazidulasmaiinnisdum  nud NTNHY mssiﬂu'sm‘sﬂsumﬂwa
AWITITUYIR VIFTUFN?IFI?WE]JJW?WE]‘S 'i“’U‘dQL‘UEJ’J‘U‘W

Introduction to artificial intelligence: its scope, history and techniques;
knowledge representation; memory structures;  reasoning mechanisms;
probabilistic reasoning and searching techniques; games; planning; machine
learning; natural language processing; computer vision; expert systems,

sEuugthunmsieedu 3(3-0-6)
(Introduction to Expert Systems)
ImnitiesEeuney : 01204461

WRTANISWIUAMWIUUUNTOY  WUUAQINMY  LaTLUUTeRIMNE  MsRuvn
FuAnug MdmeRamsdsRuniuarnosvids AIDYNITEUULTINIYNT NT0BAKUY
uavﬂ’li’sﬁ”lﬂ‘i”UUN'tﬂW}fgﬂ'ﬁ miL’tiaﬂmml‘i.,uum'mL'tl'fhmmﬁﬁm’m

Knowledge representation techniques: frames, rules, and semantic networks;
searching knowledge base; reasoning mechanisms with forward chaining and
backward chaining; expert system case studies: design and development of expert
systems: knowledge acquisition, validation and verification, user interface and
natural language understanding.
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01204472
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MSUsTAnANANWISTTUTRIT DG 3(3-0-6)
(Introduction to Natural Language Processing)
vlé'nmsﬁwamﬁﬂﬁdﬁumw%’wmm‘sﬂismawammﬁsﬁumm MTIATIEA
TﬂiaaswﬂsvhﬂL‘N’J’mﬂauwuﬁ mMsumuaavvewsslen  MyinTsiiazaig
AMUABINUSTTITE TR
Introduction to basic computation of natural language processing; syntax

analysis of structure of sentences; semantics of sentences: analysis and relation
creation between sentences.

NAumansnaununes 3(3-0-6)
(Computer Vision)

Tumamsmmﬁsﬂmw MINTINULOU mmwusﬂmuavmsuuwaﬂsﬂm msann
AMANWUY miamnmn Lﬂ'samyﬂsumwmau’l,umst}'i.,manamwmaﬂaumme'i
mmuﬂaua'lwu’lumumam-sﬂauﬁmas‘

Image formation models; edge detection: shape representation and
segmentation; feature extraction; object recognition; neural networks for computer
Visual processing; modern techniques in computer vision.

n'rsv'hmﬁaaiiauauazn'riﬁ'uw'tm'am%lﬁ"aoﬁu 3(3-0-6)
(introductlon to Data Mining and Knowledge Discovery)
’)‘d’WIC‘]ENﬁEJUN"IﬂE]u 01204351 %58 01219231

ﬂib"l}')ﬂﬂ'ﬁﬂUﬂUﬂ?’]ﬂ'ﬁ ﬂ']‘i’JLﬂ'i'l"WUimﬁ ﬂ']‘iﬂ'l‘i’l-’\l'llillla ﬂ’ﬁLﬂSﬂiJ‘tlE]llﬁ wAtla
nﬁmmuﬂwaua ﬂ'lii]']uﬂﬂ'tlﬂll'ﬂ ﬂ'ﬁﬂ‘U‘IﬂIUﬂ{]ﬂ'J'llIa!M‘Uﬁ ms&mnamaua 19
Uizﬂﬂmmimmuawana?.uummnsm

Knowledge discovery process; data analysis; data exploration; data pre-
processing; data mining techniques; data classification; association rule discovery;

data clustering; data mining applications in engineering fields.

MSANDUTIR LAY 3(3-0-6)
(Numerical Computation)
g : 01204212 w38 01219218 wa 01417168
Irssaieszuuiaviuuresreuimes sunewiBiiensussaanaavadn nsld
reuImesiNen1suAty v Bmnssulaesuds MsmAsEINuMS  Msmeywus
MsBUTNIABIi LAY MIauNIBYius sruvaunmsBady warliiFudu msusum
dildsilmneay wazsuUaayiSedad1aia
Number systems; algorithms for number crunching; solving engineering
problems with computers: estimation, differentiation, numerical integration,
differential equations, linear and non-linear system equations, curve fitting, and
fast Fourier transform.



01204473

01204481

01204482
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suuAmsslinduarnismunu 3(3-0-6)
(Mechatronic System and Control)

NMIATNMILUUTTUUNE TR LA ST a0IwUY mMsUstsvuudou NITIATIEALY
lowunar mslieseilulagmuenyd Ladesnan msaanwumﬂmﬂu iuuuwuﬂumu.a"
weeseilnditlénueds 1§ wuwammuenmmmm AR TBUATINNT aumarans
onludAlugnamngsy

Modeling dynamic systems and simulation: basic system identification; time
domain analysis; frequency domain analysis; stability; controller design; practical
robotic and mechatronic systems; sensor and actuators; machine intelligence;
industrial informatics.

ﬂauﬁ'al.mas'n'sﬂné‘asuﬁuﬁw 3(3-0-6)
(Foundations of Computer Graphics)
JniidesSeundeu : 01204313 wde 01219218
U'sz’fﬁﬂ'aam'%uasmwsm'luﬂauﬁamaémﬂnﬁ WUURBNRIMRINT NG diusle
Ussaudmiunmsilsulusunsuusy vnwn'sﬁna -uumamﬁuﬁammnﬁﬂnawumu A3
wlansvAdn vieuy ﬂﬁwmsmmwumwumwﬂﬁng m*saequmua.,n'msumaiﬁum
History and overview in computer graphics; computer graphics systems;
graphics application programming interface; basic raster graphics algorithms;
geometrical transformations; viewing; visible surface determination; illumination
and surface-rendering.

milaneuszyieeuime sy 3(3-0-6)
(Computer-Human Interfaces)
Tridendouwnreu : 01204313 w3e 01219218
Mseenuuvuazasasruussesewigldturesiames anrilnansruduefaus
Ll.a./‘ua'hlmu’aswaqaﬂ’im’lumuuﬂﬂa S”UUﬂ'}ﬂUmﬂim‘m’mn ATIANITAIULEAINA
wuuldmeunazdeamiinging
Design and construction of human-computer interfaces; hardware and software
architecture for personal workstations; object-oriented programming; interactive
display management and windows.
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01204492
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mMalsziianadygunIwaIva 3(3-0-6)
(Digital Image Processing)

msUsvmamaatyzymmwmmﬁl.uu'tlumam“’[uusummmsﬂsvyﬂmm'slmm'«asq
WU MsUsTIRANAN M nMswlasBalaunsy MIVWAFYYIUTUNIU NMIATIITUTRY N3
YSUWAINM  nMsuseunm ﬂﬁm']snmmmwmaﬂaummai miuuaﬂ'ua:uﬁ U
A maunuinglugunimuaznisiding

Digital image processing emphasizes on image processing algorithms in the
context of real-world applications such as histogram  transformation, noise
reduction, edge detection, image enhancement, image segmentation, image
coding, compression, color image representation and object representation and
recoenition.

annafnw 7
(Co-operative Education)
mavjiAnuluanudszneumsludnvaeminnudaasadfielilasyaumsaian
m'slﬂﬂgum"mw""lﬂsunawmaﬁﬁmuaw‘nmamn-s-suﬂanmma‘s
On the job training as a temporary employee in order to get experiences from
the assignment for computer engineering.

UuRnsiuinvense@nuasdan I 1(0-3-2)
(Career and Social Skill Development Laboratory II)

IifesFeuNiey : 01204391
wnwvmsu'naua Vinwyn1saou m‘st."ilunm F!’J'IJ.I‘EI.UENWNLﬂEJ'JﬂUﬂ"I’:'GIa’Iﬂ AN

Lvaamummnummusvﬂuuma m'lmwamuanﬂumstﬂuwﬁuﬂaum'ﬁ
Presentation skills; teaching skills; leadership; introduction to marketing;

introduction to personal finance; introduction to entrepreneurship.

MseTENNIslAsUImInIsuRauiImes 1(0-3-2)
(Computer Engineering Project Preparation)
NITBNUUVKAENITIANITIASINIUIAINTSY  NSITBUSIB9T9NIS N5ATINBY

NBuBNaIIMT  MsthEuessuYinis ManssuYalEaue AT fINT Y
Aawfmes nmsthiaueitelassnu

Design and management of engineering projects; technical report writing:
literature review and reference; technical report presentation; preparation for a
computer engineering project proposal; presentation of the project proposal.
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01204498

01204499
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Gouamsmeimnsneuiiines 1-3
(Selected Topics in Computer Engineering)
L“;'T:FNLQW'I%WN%H'Jﬂiiuﬂﬂhﬁ?LmﬂﬂUi:ﬁ’Uﬂ%@@’lﬂ% WdeiFenvdsululuudiaznin
Mafinm
Selected topics in computer engineering at the bachelor’s degree level, topics
are subject to change in each semester.

Ugyn ey 1-3
(Special Problems)

nafinyAuriImnIsureNIRe SR U Yy 1n3 waziSpusadeuty
891U

Study and research in computer engineering at the bachelor’s degree level

and compile into a report.

lasaidmnssunoufiames 2(0-6-3)
(Computer Engineering Project)
IniidesSeusndey : 01204495

Tassauiitiaulslueussing 1 MIAIrNssuRBLRImeS

Project of practical interest in various fields of computer engineering.
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01200311

01200433

01205211

vinwemsdeanslunuienssy | 3(2-2-5)
(Communication Skills in Engineering 1)
vinwenadeanslusssnsedaiiussavsnm MBI TR dilems

UfuRnu meifieuauide miwﬂ,fom’mvtmwaaﬂ'lsaamauuwanu NINTEVIRAN
M3 M & N

Effective communication skills in organization; writing detailed work procedure
and instruction manual; writing research projects; understanding the concept of

plagiarism and academic misconduct: participation in technical seminar.

ITUUIRALYY I waz Insauwiay 3(3-0-6)
(Slgnalllng and Telecommunication Systems)
TR RSHuLNABY : 01200431

TFUUOIRdY N Sruulnsauuiay SEUU SCADA waysy UU?j’]EJﬂi”u?flﬂﬁ'ﬂ‘?fﬂ‘m
lutszmeilng svuy Interlocking gunIalemaesalm gunasaluussaln  seuudoans
Wuusg 9 ldusaln ﬂuﬂﬂ’wﬂumimmﬂ YUV SCADA sruudenszsualwvun
solwih  szuudensrualinssuanssuuusedt 3 sruuensvualiihusegs
NITUAdAULUY Catenary ua¥ Pantograph annilsnelnsindwsuselwsi N3QI

Thailand’s signaling, telecommunication, SCADA, and power supply systems;
interlocking  system;  wayside equipment; on-board equipment; rail
telecommunication system; central train control center; SCADA system; rail power
supply system; third rail system; catenary cables and pantographs; rail power
stations; field trips.

N153AT IS INAA | 3(3-0-6)
(Electric Circuit Analysis 1)

fivw uwReiugiuuaymie ssfiusznaumnes NPT uvasiuiiali
fasz vu1sUarmMTIATIEN mMyleTeilmauasny vguiinitiie nauinsm
BeAUsENaVAYAaNNAIIY 29sdudunilaaydusuans dyauguled waunwwwes
mMynseidgygalninszuaaduluanuen WITMSNITTUARTU 29958 E

Definitions; basic concepts and units; circuit elements; resistive circuits;
dependent sources; circuit theorem and analysis; node and mesh analysis; network
theorem; graph theory; energy storage elements; first order and second order
Circuits; sinusoidal signal; phasor diagram:; alternating current steady-state analysis;
AC power circuits; three-phase circuits,
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01205314
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WAsUALsEUUBIEnvsaTing | 3(3-0-6)
(Electronic Circuits and Systems 1)
AfdIounrou - 01205211

aﬂﬂimaﬁmmuﬁ aﬂvmzmm"ﬂ'i“uausaﬂuua"ﬂ'a‘lum!mal}ﬂimal.anmauﬂa N3
1Lﬂ‘i’].,vluavaanuumwsmanwsaunawumuﬂsmavrﬂ'm'l.ﬂiaﬂ nidamasasituas
YIT]U'UﬁLﬂE]ﬁNﬁﬂU'm 'Jwi%'il'UI.Lﬂﬂﬂfl"m'ﬁﬂlﬂﬂil.l.ﬁ”mﬂLﬂ'i'l““ﬂfgfg"liu‘ﬂﬂ']mﬁﬂ‘ﬂ‘ax‘l
NIUTHMDT 'amﬂmawuﬁm MUl ndunsuay ﬂ’]‘iU‘SEquﬂﬂiJ’N%iL"ﬂdLHuLlﬁaiiu
CTE:Y uws‘umsmmﬂ’wuawsmmamas

Semiconductor devices; current-voltage and frequency characteristics of
electronic devices; analysis and design of basic electronic circuits including diodes,
bipolar junction transistors and field-effect transistors; transistor bias circuits and
transistor small signal analysis; basic amplifiers; operational amplifiers and its
applications in linear and nonlinear circuits: multistage transistor amplifiers.

nsUsEIadyy IR 3(3-0-6)
(Digital Signal Processing)

argtmmnmluﬂmuaqua.,svw msuﬂaawﬁﬂmavmswmwLsaﬂumamaa 1%
uUasd nMsdndet ndygunaisele mMsieTzinswasessyuulivdsuua
B lesadaresszuunatlusalas mMsUsegndn1sUsEnadyyuAvva

Discrete-time signals and systems; Fourier transform and discrete Fourier
transform; Z transform; sampling of continuous time signal; transform analysis of
linear time-invariant systems; structures for discrete-time systems; digital signal
processing applications.

UjuAmsBiannseiind 1(0-3-2)
(Electronics Laboratory)
Inideadounniou : 01205231
UfiEmaieniudesiiGoulivmsuarssuudidnmseiing |
Laboratory experiments on topics covered in Electronic Circuits and Systems |.
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STUUINSTTIVWIA Ingjunn 3(3-0-6)
(VLSI Systems)
JniidesSoundey : 01205232

nqeiuasiivureseansidamed  nsahaneiues  wielulaBasessiuuay
NILVMUNINGR  InAlALAEINUNAMSUNITaENLUUNTTTIN MIMAANTIaUing
uARUazIA3BTEN1SIAB Y MM T N TR TEMEAl Iy aNTign e
vaeniaeuazvaluladfifeados nMsaneuuusTTmrwelnglndldsiovi
wea m'smaauuazn'rswwi'lmn’wauﬁqﬂ

Theories and models of MOS transistor; CMOS gate construction; integrated
circuit technology and fabrication process; techniques and rules for IC design;
performance estimation using CAD and simulation tools; optimizing the
performance of CMOS circuits; theories of FPGA and related technologies;
prototyping VLSI circuits using VHDL; testing and optimizing.

MyNeMIANuTIudniVIfNng | 3(3-0-6)
(Operations Research for Engineers |)
AniidesSeunrio : 01206221

walAMsuAtgywudimun wusasmndinaans Muuanadadusazym
AU wuudiasdlasetne wudaeniannrds Jymnisvudwasmsdsinyg Ugywinis
weumnean wadamsuitgymigmabidulgmdaimun mesaaulemelanig
Linueuuavarudes nuiinud wWumadngadmiuuimsiasinis

Techniques for solving deterministic problems: mathematical modeling, linear
programming and dual problems, network models, inventory models,
transportation and transshipment problems, assignment problems; techniques for
solving non-deterministic problems: decision making under uncertainty and risk,
games theory, critical path method for project management.

Mg IR NduudmIUInNs I 3(3-0-6)
(Operations Research for Engineers II)
JuniiseaFeunirien : 01206321
wmatansuitgyidaimuansithiiiudady AMYUANISIYEINADY AyuAMS
wydudn dvuemsisnedn  Avuams@anati malansreeuazinaen
nuiuniney weldansuitymitianuiesiu anlgunsreviuazuuusian
Techniques for solving non-linear programming problems: binary
programming, integer programming, geometric programming,  dynamic
programming, branch and bound technique; queuing theory; techniques for solivng
probabilistic problems: Markov chain and simulation modeL.
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nMaTeusuimngsy 3(2-3-6)
(Engineering Drawing)

tﬂﬂuﬂn'l'mvumaﬂmuaumLa*u ﬂ'ﬁL?JEiu'S‘thsaLsmﬂmmﬂs'vﬂﬂm Mg NBDS
Tsnsmidin mawmumwmuum m‘ﬂmmmLLa“Lﬂmmﬂ'J']uﬂmmﬂaau N1SOBUNMER 52
el ﬂ"li"r‘l'lu.ﬁ'uﬂﬁ I."rlﬂ‘lJﬂﬂﬁL‘(JEiuﬂ’m'S'N ﬂ’]5L‘llEJ'UL!.UUT.‘UHE)NW’)tﬂai'ﬁ'ml‘uaiﬂu

Lettering techniques; applied geometry drawing; orthographic drawing; pictorial
drawing; dimensioning and tolerancing; sectional view drawing; auxiliary views:
development; sketching techniques; introduction to computer-aided drawing.

wdnnIshugumenaransinans 3(3-0-6)
(Basic Principles of Engineering Mechanics)
IfideaSeundey : 01417167
ﬂ’li’JLﬂS"I"ﬂuNﬁuﬂaﬂi’mLﬁﬂﬂﬂ']uuﬂﬂﬂ']'iﬂ‘i‘ljﬁuﬂ'ﬁﬁuﬁlﬂﬂ\JTﬂ‘NﬂSB‘Uuﬁv
Lﬂiaqﬂﬂinanaﬂ’lamwaa‘l‘nammmu%auﬂ'mﬂ'sua..-’\]auwamﬂms'uaaaumﬂ u,au"mnum
Lm\'l'luz-'.,mungn'liLﬂaaummmmuwaﬂﬂaamuuaswaN'lu
Analysis of forces, equilibrium, dry friction, adaptation of equilibrium equations
to frame and machines, introduction to fluidmechanics, kinematics of particles and
rigid bodies in plane, Newton's laws, principles of work and energy.

AN WaIugonswa$ 1(0-3-2)
(Software Development Training Camp)
FeiuuinvensanTUsunsylising a8 #lu
Program development skill enhancement camp, at least 48 person-hours.

mslusunsuuuuiaidy 3(3-0-6)
(Functional Programming)

wad msUsediuma Heridy LI.U')ﬂﬂLTEN‘U'IJﬂ‘U‘N'U'Emﬁ dudinduuariiredu Harid
g Indueiady Ugummswumuuuaam wuU3ang nsaagudnuuuUng n1s
Uszdluwauuuidosn Tumaizessauuuing ArmdudeuresIauasiui

Expression; evaluation; functions; notion of types; induction and recursion;
higher-order functions; polymorphism; basic list operations; map-reduce; normal
order reduction and lazy evaluation; simple cost models for functional programs;
time and space complexity.
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ImnTmavgsannseiing 3(3-0-6)
(Electronic Commerce Engineering)
weluladwidlvddidnnseiing nﬁﬁ'ﬁumLtaza%"mzuumcﬁﬁéﬁaﬁﬂwsaﬁﬂé

walulaBin3adruariienslusunas weluladipudeyn  msdousoszniaiuuas
smmana UseifiuAuATuiun wuUeRudidnnseiingd mfmsaqmaqﬁn% N3RS
ﬂ’J’l:JL“UEJﬂE} AIUNUNISAN mwmﬁumum NﬂﬂﬂEu‘ﬂ‘ifl'lﬂmiﬂumﬂLLﬁuﬂ‘l'iﬂEldﬂuﬂ"ﬁaﬂﬂ
Weu Anuhivifieuns@ia

Electronic commerce technology; electronic commerce system development
and implementation; networking technologies and their future directions; database
technologies; database-web connectivity; security-related issues; electronic
payment systems; business intelligence; trust management; trading agents; privacy;
information products and copy protection; digital devide.

PRatEYa 3(3-0-6)
(Data Warehouse)

Wuﬁu%’i)»ﬂﬂ‘]iﬁi’lﬂﬂm'ﬂﬂua ﬂ']'i']'NLLNUIﬂ'Nﬂ‘ﬁ ﬂ'l‘i‘l.!tl'liﬂli]ﬂ’l'lﬁﬂﬂ‘llﬁ&ﬁiﬂ'il A9
HSNLLUUT\HEBQMJJGI ﬁﬂﬂﬂﬂﬂﬂiiﬂﬂ%ﬂﬂﬂuﬂ ‘VI'NLﬁ‘r]ﬂ'lJ’eNIﬂ'NLLUUL%%ﬂ’]EIﬂ’IW ﬂ'l'il.ﬂ'i]ﬂ
lassns msaanwumuﬂauamumw ﬂﬁ'iﬂs.umailmumau‘uaua wadlanmsdnduney
Toya nusggnddmivglaidmne nislindstoya msqmm'snmmuimaﬁvuu

Fundamentals of data warehousing; project planning; business requirement
definition; dimensional modeling; technical architecture; physical configuration
options; project selection; physical database design; data staging process; data
staging techniques; target user applications; deployment of data warehouse:
system growth management.

msviinilestoyaidesdiu 3(3-0-6)
(Introduction to Data Mining)

uu'zﬁﬂﬁumwmmiﬁ"lmﬁmﬁana msUszgndnmniuniiosioye  wetliauay
wuuiaes Usuiiumussesssuuasauiiudiuss ﬁmaﬂmmimuawaua W5y
wiloateya msumsaeduls suliinsdnaule nNMsdun mMadngu msaia
wuvinasudaiiuaguuuiiassdady

Basic concepts of data mining; data mining applications; techniques and
models; ethics and privacy issues; data mining software suite; data mining
methodologies; decision tables; decision trees; classification rules; clustering;
statistical modeling; and linear models.
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01219334

01219336

01219343

HAa. 2

nsUsvaanaswnsWasuwa 3(3-0-6)
(Transaction Processing)

ﬁﬁﬂﬂﬂitﬂgﬂuuﬂﬁﬂLla:ﬁuﬁa mmmswswmnmaumﬂmﬁmmﬁmaauLnJaq
wuuTIaBIMIUITINaKaMesIeMSWasLLag Uszlomivaansieansuvusenis
L‘lJﬁEJULI.‘UﬁﬂﬂUi.,UUE]U dﬁuUS“E}ﬂF\mﬁmiUﬁuu?aNai’lﬂmimunu msithdananis
Use JJ’JﬁNﬁﬂ’JEJS’IEIﬂ’]S 5’1EIﬂ']’iLUﬁfJuu‘Umﬂ']'iil'IEJN‘IJﬂLﬂﬂWiE]Uﬂa nuﬂsvanmé‘]&msaa
usng msusmsswmnﬂaﬂuuﬂm LﬂiﬂminﬁﬂﬂmsmaﬂuLtﬂammﬂuﬂ%wu

Transactions and their properties; resource managers and transaction
managers; transaction processing models; benefits of using transactional versus
non-transactional communications; applications that process transactions via the
Web; transaction processing monitor; electronic payment transaction; server side
applications; transaction services; currently deployed transaction servers.

izuugmﬁau“awzuqa 3(3-0-6)
(Advanced Database)

ﬁ’n%’a%‘suauﬁmﬁ'w’mﬁaua 1wy msdanimsuwdndu ersluluiedy nsunuen
uarduLAneg U'iwmﬂ'i.lilﬁﬂ'ﬁﬂmﬂu‘ﬂ?)uﬁ LIy m‘u‘uauauuu'lﬁn ﬁ’luﬁana'luwmﬂmmm
gudeyaiiising gudeyauuunszans GERIGHE uaijaua"l%quasN F8nnsAdduu
jﬂu'uamaﬁlu"lmmuuuumamuaauavmﬂIuTaanUmmmuma A Armades
AUYNAEY miﬁmmwagauunqummuﬂsm'swmm'[ﬂsun'imﬁauma AFUIMTINNNS
warn1sUngesnm

Advanced issues in database: transaction management, harmonization,
physical representation and indexing; various kinds of data storage: new database,
in-memory database, objected-oriented database, distributed database, data
warehouse and unstructured data store: query approaches using NoSQL and
semantic web technology; security, reliability, and integrity issues; data store on
clouds and application development; administration and maintenance.

NsAgaaULaNALIS 3(3-0-6)
(Software Testing)

lufmiuguisafunmeasusensiugg nIBvILIMsUazwUUassdmiums
NAABUTINGWIS MsMaaBUTsSERUTLEY MRdeUNsause MINAADUILUY Uae
MvadeUN1IEaNIUYeIly mvadeudaliiduileidy weliamsmunu msdesied
ﬁaﬂmmsmanmﬂ MIINNY - MIUsTUN ﬂ"l'iﬂl.LﬁLl.ﬁuﬂ')UFliJ ﬂ'ﬁﬂﬂﬁﬂ‘u‘ﬁﬂ'ﬂﬁuﬂi
iwsesilelunismeaey

Basic concepts of software testing; processes and models of software testing;
component testing; integration testing; system testing; acceptance testing; non-
functional testing; review techniques; static software analysis; test planning;
estimation; monitoring and control; test tools.
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MsWRYenAwIfuugUnsaiindoui 3(3-0-6)
(Mobile Software Development)

uwamﬂam"ﬂﬂwawmLL?iuuaUﬂsmmaauw ASEUIUNIINAUIYBNALISATMTU
EJUﬂ'SfUlﬂﬁEl‘LWI miaaﬂuuumummaﬂwﬂwuaﬂﬂsmnﬂaauw NIDONUUULAENRIUN
mawmuﬁﬁwsuwnimmaauw ﬁmmqmwmmmwaﬂmmsawsuaﬂn‘smmaaw
ms‘i‘lnﬁgummiwmuwawwu.'mJ'smnmamsuaﬂnsmmaauw

Mobile software platforms; mobile software development processes;
designing mobile user interface; designing and developing mobile software: mobile
software distribution channels; practice in developing mobile applications.

MSHEANUATIR 3(3-0-6)
(Digital Game Production)

RATUNTIUN NTEVIUMSHANNY MSTAUSELANTDIAY NOUHAIUNTIIN m]tt;]
miaaﬂuuumu A1DRAUUVANINUINGDY m'sml.umﬁmuuuﬂgauwus mﬁsmﬁtf\ma
wiaailowainy uwasvesuinu n1sudasuwannesu nsthiaus nsUsz

Game industry; game production process; game genre; theory of fun; theory of
game design; environment design; interactive story; digital character; game
development tools; game platforms; platform transformation; presentation;
evaluation.

maviawerdL UsTnduui 3(3-0-6)
(Web Application Development)

ulwimifuguressnriinenssuduuadiulnnoaeiiiii anlnonssuveslusunsa
Usggnivuiv - mseenuuulUsunsaszsnduudu - msvaaeulusunsase LeNAVULIU
ﬂ'.nmJaaﬂﬂﬂﬂaﬂﬂmﬂﬁuﬂsvmmuunu nﬂwmuwsunmﬂsuanmuunu MTUINMITUY
Guideadu m'swmu’ﬂU'sLmiuUi"qﬂmuuL?UUULwﬂTuTaanauum HnufuRinisniswaiun
Wsunsudszgnduuiulaediildaudmnesss

Basic concepts of web architecture and the HTTP protocol; architecture of
web applications; designing web applications; testing web applications; web
application security; scaling web applications; introduction to web services; web
application development on cloud technology; practice in developing web
application with real target users.



01219361

01219362

01219364

dAa. 2

8IR3EITgang 3(3-0-6)
(Business Intelligence)
Inivisaeunriou : 01204351 wde 01219231

ssuvatvayunsiams navuiunaiedule anilmonssuuasdiusenautesssuy
daseridigsia msadedeya sudsTsiannedidoya mMsvssgnAlimandvioyn
i‘l'lWiU'iuUUEﬁm'itJuLmq‘mﬂ ﬂi“‘U']‘Uﬂ’I'iﬂUWUﬂ"J’m'i mﬂuﬂmimmuawauﬂ n3
'Ll‘i”EIﬂm"[‘lfmﬂuﬂﬂ‘lS‘mm&ma%nammmvuuaﬂmwnﬂtﬁmi

Management support systems; decision making process; architectures and
elements of business intelligence; data warehousing; data warehouse
development methodology; application of data warehousing for business
intelligence; knowledge discovery; data mining technique; application of data
mining for business,

ﬂm":auiﬂmméaﬁﬂs 3(3-0-6)
(Machine Learning)

wmiiﬂuasi;"’umau'iﬁLﬁaﬂ'rsr'i'ﬂu%'wamﬂ%'aaﬁ‘nfs nsEvIUMSgUlbvasiullingg
fndula ummamitiﬂuiu‘uuLUEJL'aEJumei'mmas uuuawasamsrmﬂwwau W3
wuulifinisdiwes Heidumsusnuey inseteUsEaifion FBMsBedu Fumer3Biss
'N'Uﬁﬁ'}ﬂﬂi ﬂ'}‘iL‘iUuiLLUU‘LmJFIUU.UU ﬂ’]iLLUQﬂﬁN‘U?J!Ja

Techniques and algorithms underlying machine learning; inductive process of
decision trees; parametric-based Bayesian learning approach; hidden Markov
models; non-parametric methods; discriminant functions; neural networks;
stochastic methods; genetic algorithms; unsupervised learning; data clustering.

MIAUNUAILS 3(3-0-6)
(Knowledge Discovery)
wanmwaamiﬂuwummg ﬂ?iﬂuWUﬂaﬁuﬁﬁaamTuum ﬂ'rsml,wgnammumu'l
S“U'JUR'!'iﬂUWUﬂ‘J"IJJ‘i 'uunamﬁu.a Lﬂiﬂ-mi]ﬂ'ﬁ“ﬂ'lmuﬂiﬂ’)'mi
Principles of knowledge discovery; automated scientific discovery; inductive
reasonin; knowledge discovery processes; knowledge mining algorithms and tools.
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wealuladnguuusiuagnisusmsdanag 3(3-0-6)
(Cloud Computing Technology and Management)

LL‘le‘lJ"fLVIﬂIUIﬁEJWHﬁ']‘Uﬂ’}‘iﬂ']U?Ellﬂﬁl“.llﬂ.l amwmﬂaamswnamm Wlﬂi‘lﬂﬂﬂ
PONNIMBSIaNoY anlnenssusy suunguue MsTUSUASSTUUNGUMS NsBBnLUY
WAL S ﬂnm‘mﬁuiminaumm msusmsaﬂmsnauwmummmmu ANUUaenne
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Introduction to cloud computing; cloud ecosystem:; virtualization technology;
cloud computing architecture; cloud platform and services; cloud programming;
cloud application design and development; cloud management and standards;
cloud security and privacy; case study.

weluladinsuinmsiiu 3(3-0-6)
(Web Services Technology)

st‘[wﬂaanmﬁﬁﬁuaumsﬁ‘mmmwmn‘smqaumasmm InslvAsauuunszaiad
msmaﬂuuﬂaﬁﬂu,uu-ua«an-mauu.aau.avwa‘u Iwﬂmaﬁemamﬂﬁua voeu Ingln
Aealyluarenng umﬂ'nuﬂﬂu,a"am‘?]msmﬁmiawﬂa Amiunsve iy QRPTATRAN
ﬁ']‘u‘ﬂﬂllﬁ N133ANTS m'iEJiJEI']‘ULI.ﬁuﬂ'l'iLBlJ'l'iu'Nﬂ'ﬁU'iﬂ'ﬁL’JU RUIAUARLAY ’Jﬁqﬂ?"’d-&ﬂ
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‘U'iﬂ’liLTU

HTTP protocol and deployment of Internet resources; distributed programming
protocols; XML and JSON format conversion: RSS and Atom protocols; SOAP and
RPC protocols; RESTful concept and architecture; securing web services; database
access with web services; deploying; scaling and monitoring web services: micro-
service concept and objectives; web services as a backend for web and mobile
applications; web service project.

winmsanuiuAaenfoarsauwme 3(3-0-6)
(Principle of Information Security)

mnufupasnduansauwms MUY AQNARY  uavaunieuld nseuay
waluladansaune ﬁi‘smnmaLwﬂIuIaﬂa’liauLvm miaaﬂwuuﬁ“miwﬂwssa
ﬂ’]’m?ﬂLS’\]’U':NLLN‘u'i‘U&JE}WIFlﬂ'l‘imuﬁuﬁm‘lm'ﬁiuﬂmﬂu ﬂ’l‘i’)Lﬂ‘i’\"MNﬁﬂi“ﬂUﬂNﬁiﬂi}
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Information security; confidentiality, integrity and availability; information
technology framework:  information technology governance; design and
implementation of contingency plan; business impact analysis; business continuity
plan; information security policies; information security standard; role and
responsibility of Chief Information Officer and Chief Information Security Officer.
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unasedudoyarunlvguarnsinses 3(3-0-6)
(Big Data Platform and Analytics)

lnseaieugitsessunsinivieyarunlng unasiinvasdoyauualg ns
Iﬂmﬂiu‘uuszuuuuvn'ssmaﬁawssuunejumm szuulnduualvg) Adstieya M3
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Big data infrastructure; big data sources and types; programming on distributed

platform or cloud system; large file system and data warehouse, and streaming;
access using SQL-like and No-SQL-like tools; common data analysis and prediction
techniques: neural nets, machine learning, forecasting, deep learning, data mining,
regression, and feature selection; structure and unstructured analysis for batch and
real-time mode; visual data analytics: provenance, governance; advanced topics:
graph data, page rank; case study.

msasuedayadiunn 3(3-0-6)
(Data Visualization)

walulaBnseluiedeyasmenm nsuansmansiin swedeulm Javel GEe
Winemsivg medenisthiauedeyauuudeyszan msesnuuunsinaue delawan

[

devsstndiniug uavdulinaitn maiausteyalutesmsfiuanmans

I3

Data visualization technology; graphic presentation; animation; video image;
audio; perception psychology; multimedia presentation techniques; hypermedia-
linked information; presentation design; advertisement; public announcement;
infographic multi-channel presentation.

nmstugUszneumsvensiuag 3(3-0-6)
(Software Entrepreneurship)

umiuagnsidifiny) msiaLuuUSIaemIIgIA MTINUNULTINEENS N1sdans
niNeNIU Madanmseudss msvgydidosdy nsevunskasdengmnglunisinss
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Introduction and case studies; business model development; strategic
planning; financial resource management; risk management; basic accounting;
procedures and laws for establishing a company; practice with materials in the
course.
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dAD. 2

UiURmsvanyaiadiialy 10-3-2)
(Laboratory in Fundamentals of General Chemistry)
InRenSouinieu : 01403117 WiaSeuwioudy

UURmsdwsuin 01403117 winyaindiialy

Laboratory work for 01403117 Fundamentals of General Chemistry.

vanyainiivialy 3(3-0-6)
(Fundamentals of General Chemistry)

lassaievaou mseiTeeRnkarauURn WIS oeRn Wuseill USuaudusiug
ufia vauva vasuds arsavane IUNamIansIAll aunaiadl nsauaziua aunavedlensy
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Atomic structure; periodic table and periodic properties; chemical bonds:
stoichiometry; gases; liquids; solids; solutions; chemical kinetics; chemical
equilibria; acids and bases; ionic equilibria; representative elements; metals,
nonmetals and metalloids; transition metals.

AIAFIANIIAINTTY | 3(3-0-6)
(Engineering Mathematics 1)
auwummmmamawaaﬁonw auwuﬁuasm'sﬂiuanﬂ ﬂ']L‘UQE)'q'H'IJﬁ USusuarns
US“ﬂﬂm 5”U‘U'Nﬂm‘dwa Usnushinsauuy 8 a’muua.,aqn'm msgUlaidndamans
Limits and continuity of functions; derivatives and applications; differentials;
integration and applications; polar coordinates; improper integrals; sequences and
series; mathematical induction.

ANAFANSIAINTTY I 3(3-0-6)
(Engineering Mathematics 1)
JiidesFounrio : 01417167

hnineskazisIAdITATIINS Y uassdavesilaidunanesauls uAARRAYDY
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Vectors and solid analytic geometry; calculus of multivariables functions;
calculus of vectorvalued functions.

58



01417267

01420111
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01420113

01420114
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AEAFARSIAINSTSY Il 3(3-0-6)
(Engineering Mathematics IIf)
Ififeusounriou : 01417168
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First order linear differential equations; linear differential equations with
constant coefficients; Laplace transforms and inverse transforms; power series
solutions; system of linear differential equations.

Wandvialu | 3(3-0-6)
(General Physics I)
NaFans ﬂ'ﬁmﬁlauﬁuuuaﬁuaﬁn AAu nafansvedlva UNNAFANS
Mechanics; harmonic motion; waves; fluid mechanics; thermodynamics

Wandvialu 1 3(3.0-6)
(General Physics Il)
IiideaFeumndey : 01420111
Inihusiindn aduwidnlvit vieumans Wandgelmiidosuuarinedesiand
Electromagnetism; electromagnetic waves; optics; introduction to modern

physics and nuclear physics.

UjusnisWand | 1(0-3-2)
(Laboratory in Physics 1)
Aviidenounniou : 01420111 iaSsunieuiu vie 01420117 v3aSoundouify
VRN sdmIvIvianaml | vieRandiug |
Laboratory for General Physics | or Basic Physics |.

URURMSHENS I 1(0-3-2)
(Laboratory in Physics II)
IidesFeunnren : 01420113 uax 01420112 WieSeunteniy vie 01420118 vide
Sounseuiu

UijuRmsdwiviniandialy I vieWaAndRugw I

Laboratory for General Physics Il or Basic Physics |1,
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