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Uil 4 anansAnedl 1 MUIUNUILAN (Y. UTTBN8-BU.UJURANS-vU.Anwrdienued)
01204490 @vnaAnH 1
59 7
Uil 4 nansAneil 2 UUNUILAN (YU.UTTE8-VUUJUANT-vU.Anw1nienued)
01204499 TassanAmnssunouianes 2(0-6-3)
ANAINUTNA 1 7197 3(--)
v NANIBEDN 3(--)
Adnwihlunquinanszaunieeans 3(--)
W NRONLES 3(--)

EIEEY 14( )
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01204113  AuNAMBsKAZN1SIUTNINAIMIUIAINTABUNIADS 3(2-3-6)
(Computer and Programming for Computer Engineers)
Tnssassiugiuressyuuaeyiamesadelv msundammeduneu’s 35mseenuuy

wazAmuIlUsunsy ﬂ’liL%ULJIU3LLﬂ33JL€EN(;IJUGT’J°dﬂ’1E’1'§8§Uq\i n13lUsknIuEaing AsinUuRnng

T:diLmiﬁluﬁmﬂﬁﬂ’amsﬂauﬂaLmaé

Basic structure of modern computer systems. Algorithmic problem solving.

Program design and development methodology. Introductory programming using a high-level

programming language.  Object-oriented programming. Programming practice in computer

laboratory.

01204114  AsWawITdawIsReRmasiloedy 3(2-3-6)
(Introduction to Computer Hardware Development)
nsTusunsulusERue1sAwIs 1n3eiloioankUULKLISASTUN NT2UIUNITATN

WAL TTRLN miﬂizﬂa‘uLLMN%@Lﬁﬂmaﬁﬂéﬁugm ﬁﬂ@zﬂﬁﬂg’]ﬂﬂﬂﬁﬁ@HﬁzUU@NL‘VIE]%LﬁGIGUEN

a3
Hardware-level programming. Tools for designing printed circuit boards.

Manufacturing process of printed circuit boards. Assembling basic electronic circuit boards. Basic

skills for Internet-of-Thing system development.

01204211  ANAAYERSANNLIBLAZNGBN1TATUIN 4(4-0-8)

(Discrete Mathematics and Theory of Computation)

i iU uazland assnenans Snsfigaunazguiionsadinmans fonuazdunou
FuvuiFenan ‘%miﬂfuLLazmmé’mﬁu%meﬂﬂg%ﬂ oolamdidauarlienIniLuuysnd eelnunm
wuunaasuarhensalufiausun nesdnsiswasmsmunila Symiisaaulle

Sets, sequences, and functions. Logic. Methods of proof and mathematical
induction. Recursive definitions and algorithms. Counting methods and recurrence relations.
Finite automata and regular grammars. Pushdown automata and context-free grammars. Turing

machines and computability. Undecidable problems.
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01204212  uwuuvadeyaurusssuiaznsuitem 3(3-0-6)
(Abstract Data Types and Problem Solving)

YoyarlauusTIuiiugiy laun neulesiureu waeey s1en1sauly wasnsml ns

[ ¥ [ ¥ £%
U

A379U0aUN5TTN TumewIiugudmiuundym loun wiadlansususnidfieionuy T838a3amn
MeTEIALTUTe e uReUds

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.

01204213  MQBHYNITAUIN 3(3-0-6)

(Theory of Computation)

JvideeSouanneu : 01204211

galaunsindeimuanandsluiivun awkazheinsaiuuuusnd eolaumuuy
nnaazhisnsalufieusun wiesdnsmiduarnmsiiuale autuvessenad nmsdwaailulauay
Jymiisnaulala

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.

01204214  UUAMIn1suidsymn 1(0-3-2)
(Problem Solving Laboratory)
AIRAUIINYY m'iaaﬂLLUUIm&a';N?TanUaLLaz%umauﬁﬁ miLLf;j‘ljlqmwT’JEJﬂ’ﬁIﬂiLLﬂiu
AOUTIADT
Skill development; design of data structure and algorithm; problem solving by

computer programming.

01204215  adiaAansiugiudmiuinansaoufianes 3(3-0-6)
(Mathematical Foundations for Computer Engineers)
ﬂ%gﬁmmma%ummi&g@mﬂ wdnguazmItiauesTUUBLauMBLEENG MuUads

Ay Ameuressruuduay stuulainu aumadsoyiusiBaaududunds szuvanmaBeeyiusids

e miLLrg{ﬂfgmLﬁ?jﬁmﬂﬁiméj’gaﬂamﬁumag m'ﬁmﬁ’lmmzﬁqmﬁaagu
Vector spaces and orthogonality. Matrices and matrix representations of linear

systems. Linear transformations. Solution of linear systems. Eigensystems. First order linear

differential equations. Systems of linear differential equations. Solving engineering problems

with computers. Introduction to optimization.



Page 20 of 40

01204216  anunsdunazadnausuIAInIRONNANDS 3(3-0-6)

(Probability and Statistics for Computer Engineers)

JufidesSeusnnou : 01417167

auunazdu amnasduuuieuluwesaududaszvounanisal fudsauly
feLieuaznaLied MINTUNTUANLIALAIUILILLY va‘%'usuaﬂéfstLﬂsémamL.Lawmaéh QRRIGY
mmma%mmi‘wm mqwgmﬂﬂmx‘mmﬂ ATANITUUINAZAITAIIAINAIINTEDIE N1TUTTU
ANITITAET NITNAAOUNIIE msﬂau‘wm ﬂ’]iLLﬁ]ﬂLLﬁ]ﬂmiaumamﬂ ¥r19mudoiu nsmaaeu
AR ms‘tJizqﬂmﬂuﬂmmmmmﬂiimﬂﬁmmLmai

Probability. Conditional probability and independence of events. Discrete and
continuous random variables.  Distribution and density functions. Functions of one and
multiple random variables. Laws of large numbers. Central limit theorem. Descriptive statistics
and distribution representations.  Parameter estimation. Goodness of fit test.  Sampling
distribution.  Confidence Intervals. Hypothesis testing. Application to computer engineering

problems.

01204222  N1999NLUUIZUUAIINE 3(3-0-6)

(Digital Systems Design)

%UUﬁfﬁﬁawumu W%ﬂmmLLU‘U‘Uﬁ WANANTITIDNLUUNNAIYIA aNLNG  NITAAUUIN
miﬂﬂﬁ;l,é‘ﬂwqm 9T BIUTTANNINTFIU 1T Wau-vdeU 199siBeadunuuUTERIUa LAY
puvliUsyanunan iueate 5ou wazsL 1ISAILAA M3lYADLTILABSTILEBNLUUNINTINE

Basic digital systems; boolean algebra; digital design techniques; logicgates; logic
minimization; standard combinational circuits, sequential circuits; flip-flops; synchronous and

asynchronous sequential circuits; PLA, ROM, and RAM; arithmetic circuits; computer-aided logic

design.

01204223  MSENURUANISIAINTIUADUNIADS 1(0-3-2)
(Practicum in Computer Engineering)
fchu‘dszﬂamamamﬁ’ma%ﬁmqﬂﬂaLLazmﬁm&?&wwﬂﬁﬁﬁmsaﬁﬂm nsly nng
a9 uariaulUsusNUNsE VLU TRnsasielva natamngenlaw suuadosuue Jesny
Fnweiuguieiuauaonfuroufines
Personal computer components and installation of a modern operating system.

Use, maintenance, and software development on a modern operating system. Software

development on computer servers. Basic computer security skills.
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01204224  UHUAN3INRIATIN 1(0-3-2)
(Logic Circuit Laboratory)
JuiidesSousnniou : 01204222
UFtRnniefuEesiiGeuluin 01204222
Laboratory works related to the topics in 01204222.

01204225 A01UNENTIULAZDIAUTTNOUABNNILADS 3(3-0-6)
(Computer Architecture and Organization)

a

AuniideeSeunnriou : 01204222
ﬁugmamﬂmamimamﬁamag AdlnFansveInoNinmeT IATaTaazeInYIENaY
Mﬁ’JEJﬂ’J’W@JT{II”] msﬁauéauasma%ma AYILDALYUUA QﬂﬂﬁﬂjG{SLﬁ%N ENF’?U'B‘%ﬂ@ULLaSﬂ’ﬁEJEJﬂLLUU
nurgUsEalananals Ussansninuarnainaussous wuus1aesseuuLuUNTEals UgUAnIs
ﬁﬂ’]ﬂ’(ﬂﬁlﬂiiuLLﬁ%QQ?‘?Ui%ﬂQ‘Uﬂ@Mﬁ?L@@%

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.

01204271  AAINITUABNNAADILUDIAU 1(0-3-2)
(Introduction to Computer Englneerlng)
miﬂﬂ‘UQUGlmiL‘U@QG]‘LﬂU‘Vi’HJEJ‘I/ILﬂEJ’J“UENﬂULLH’JIUZJLV]QIUI&EJIU@’WWN 9 VDAV

%aﬂﬁimammmas m':?mLauaimammmmsmaummaimmﬂaymiummm
Hands-on introductory workshops in topics related to computer engineering
technological trends. Presentation of a computer engineering project that solves real-world

problem

01204313 MIIAsITALAzeDNUUUTURBUTS 3(3-0-6)
(Algorithm Design and Analysis)
JurfigeaSeunnou : 01204211 uay 01204212
NM59DNUUULALIATIENTUADUAT mmanmawawumamﬁ MTIAIEAINLTUTDY

Tunouisidsariny wadansuusenidielonvug nstusunsusuunatn Junndanisdn Jaminsn

Tnymuuvanysandud
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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.

01204314  @AAIUTUNITUILYNANINIAINTTUABNNADS 3(3-0-6)

(Statistics for Computer Engineering Applications)

JufidesSeusnneu : 01204216

ﬂ’]iﬂyuﬂ’;?LLaZﬂ’]iﬁgﬂﬂﬂWW%@yJa ﬂ’]i’jLﬂi’lw/;‘szayjaLL‘U‘U“LJiSLﬂ‘VI A153ATIENAY
WUSUTIN NNTIATIZNLULORANDE aDRELTaY mim%m%auua 1A IAsTEENIe N1sdensaus T Te
nsUstidiusaiileluninFougmendes nsUssgnaveadi

Data exploration and visualization. Analysis of categorical data. Analysis of

variance. Regression analysis. Bayesian statistics. Data preparation. Distance measures. Feature

selection. Evaluation metrics in machine learning. Applications of statistics.

01204322  szuublena 3(3-0-6)

(Embedded System)

lulasnoulnsaaesuuudein TWaunsuuwuudei seuudfoinisnaads medmounds
G‘l;’] msaamwusswﬁaaaﬁ ANNSRRNLUU Lﬂ%‘l@ﬂﬁ@lﬂ%m ‘ViLi’JEJ‘U?%&I'J@NaLLUUI}Tﬂﬁ’JVaWEMﬁ’JEJ JeUU
Hasuuedeis nsifeuneauaysyuudaa onal

Embedded microcontrollers; embedded programs; real-time operating systems;
low-power computing; reliable system design; design methodologies; tool support; embedded

multiprocessors; networked embedded systems; interfacing and mixed-signal systems.

01204323  UjUAmsBannsednddmsuszuuileda 1(0-3-2)
(Electronic Laboratory for Embedded Systems)

aqilﬂimjmﬁﬂﬁm%lumiﬁwm‘izuummﬁama% N%Wﬁm%al,ma':fﬂ‘izqﬂé N%aaULLauﬂU‘izqﬂé n1g

‘U'ﬁz&gﬂGhsg'izuUiﬂﬂiﬂauiml,aa%l,wur;T\‘i(?h Medeuneaiion sin NsouneIEMINNTEUL MSWAILY

1ATINUILIALAN

Measuring instruments for computer system development. Applied transsistor circuits. Applied

op-amp circuits. Embedded microcontroller applications. Interface for measurement. System

interfaces. Small project development.
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01204324  UJUANsIITUUABNNINDS 1(0-3-2)
(Computer System Laboratory)

FuniideaFunnniou : 01204225 uag 01204332 vowiouriu
UuRnsneniusasiseuluiv 01204225 way 01204332

Laboratory works related to topics in 01204225 and 01204332.

01204325 ms?iamiﬁz’iauaLLazLﬂ%aﬁdﬁaﬂauﬁfamai‘f 3(3-0-6)

(Data Communication and Computer Networks)
Lﬂi@?ﬂﬂﬂ’]iﬁa’d’]ﬁ"U@NaLLa“ﬁJ’]Gli%?‘lﬁ‘“‘U‘ULﬂﬂ El’e]‘LﬂﬁﬂJﬁU’]Eu ﬂ?iﬁﬂﬂ@ﬂﬁlﬂ%ﬂﬂ?&ﬂ?‘w

ﬂ?iﬂ?‘UﬂlﬂUi%ﬂ‘UL“U@JJIENSUE]EEIJa L%ﬂIuIaEJ“UENLﬂﬁa“U’l’EJﬂ@MW'JLG]E]TU?L?MLQWWSVILL@%‘U?L']mﬂ’J’N
aoUnenssuniseansuazinsinaea

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.

01204331 drunaUsra uTaNAKISIZTUU 3(3-0-6)
(System Software Interface)

Ay NfaaSeuNInNay : 01204225 1isa 01219222
#NALITNTUANYOULAEIANITNISYINNUURlUTHNTUlYIY woasuUaBT AIUTIY

Tusunsy dadesles fMuszananauualas ASUSUNTY AuduiussevessuuUTRnsuassaNawIS
nsilanwlusingy

Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor; libraries; relationships between operating

systems and language translators.

01204332  szUUU{URNTS 3(3-0-6)
(Operating Systems)

AyndeeFeuNInau : 01204225
LAATUFILYBITEUUUHURNIT NI8UIUNITHATAIENTBUAY N1TIANITHALNITAINUA

SIFUNTTUIUATT N1TTANISTUINN/A980N NTTANITNUIIAINT SEUULNL ANSTUAIYDITTUY
AONTIADS

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

computer systems security.
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01204341  AAINTIUYONALIS 4(3-3-8)
(Software Engineering)
JuriideaFeunnniou : 01204212
LLU'JﬁW;’mﬂigU’Juﬂ'ﬁ“ﬁaWG?LL’J% G]u’.lLLUUSUENﬂizU’Juﬂ’ﬁSU’@WG;LL'Ji‘ N15IANISLAZNITAS
Guy’e)iguammmyaﬂﬂﬁ L‘Vlﬂﬁﬂmi’imi’wvﬁl,azmiaaﬂLL‘U‘ULGZ?Q’J”@Q mwwmﬂmmmwuqﬁmwa
aondnenssuTenanag N3DDNLUVLUUFY MATIANISATIADUTONERIS N5TANISIATINITTONAIS
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.

01204342  N1SIANITNITRAILNGENALIS 3(3-0-6)

(Managing Software Development)

JuriideaFeuniniou : 01204341

NANNITAIUNTLUIUNTTONAUIT ﬂ’ﬁ‘U%J‘U‘Uﬁqx‘iﬂi%U’JUHWi%EJWG;LL’J%LLaSINLﬂaﬂmﬂﬂ‘w
IllL@ﬁ%@ﬂﬂizU?Uﬂ’]i‘?ﬁ@WéLL’J% ﬂ’]i‘;f@ﬂ'ﬁLLa%ﬂ’]ii’JUi'ﬂMﬂ’J’m{;{@QﬂWi ﬂ’]i{f@ﬂ’]ﬂﬂiﬁﬂ?i%@WGlL'ﬂ% 13
UTELHU ANSI19AY NUIULAZNITUBUUNUIN miﬂizﬁ’uammmaw&ms‘ WMALANITATIEBY NS
USMSMsdnLAY

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  szuugIUtaya 3(3-0-6)

(Database Systems)

JuiideeFeunnnou : 01204212

SnwaitilUvessruvansaumna wadiansifiureya n1sunIsToyaLAYNIIAUMUDYA
M39RsEUULILTYA WATANITLYIAIUDLALUUATNY NANNITT8ITLUTILTOYAUAENITIANTS
gmsgauua gwu%auﬂmmuﬁﬁu%u LUULATeUY WUULBIdLTLS wazuuuLdeTng ﬂ?ﬁﬂﬁ%&gﬂﬁhﬁ?ﬁ’mizuu

FUVBUA
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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.

01204352  NOUNIBLALATESIIUNIUMALUTATETAUNA 3(3-0-6)
(Laws and Ethics in Information Technology)
ﬂg]mnaLLazﬁaﬁiimﬁLﬁmﬁTmﬁUﬂamﬁaLG}@%LLazmﬂﬂagmsauMﬂ MsHIElYELaY

sanssudLdanseiiad mﬂsdumuﬂamﬁaLmai‘ﬂmi’mqﬂigmﬁ Soafertunrumieutumadanuluan

GREGIINIG Lﬁ%ﬂﬁwiumiﬂqm %a;gjaﬂnmséauqﬂﬂa audesluszuuneufiomes w%wsjﬁum\‘iﬂ'iyqp
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.

01204371 wiatian1sulasiunisussuanadaysyi 3(3-0-6)
(Transform Techniques in Signal Processing)
nsuladuuuBaay mmﬂawﬂﬁa% n1sudatanuany nsuUasd n1sudatamdnnas
ﬂ’]iﬂixaﬁ(};
Linear transform; Fourier transformation; Laplace transformation; Z

transformation; wavelet transformation and applications.

01204391  UUANIITWRIUIINEENIITNUasTIAN 1(0-3-2)
(Career and Social Skill Development Laboratory)
ﬁﬂwzmi?iammazmsﬁﬂmué’mﬁ’ugﬁlu N1SINUNULAZINNTTIAN ﬁﬂwzmiﬁaui@;”m

AULBI NYNUIBWATITYTITU NYENITUNEUD m‘il,ﬁur;;ﬁﬁ mmiﬁaa@?mﬁmﬁummmﬂ mmg

Lﬁam;]jmﬁ'mﬁ’umiﬁuﬁzﬁuuﬂﬂa ﬂ’mugl,ﬁaﬂgmﬁlEJ’JﬁJ‘UﬂWSLﬂw;Uﬁ%ﬂBUm‘i
Communication and collaboration skills. Planning and time management. Self-
learning skills. Law and ethics. Presentation skills. Leadership. Introduction to marketing.

Introduction to personal finance. Introduction to entrepreneurship.
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01204399 N15EN9U 1

(Internship)
nsilnauluaivnIgndenssuasuiimesluaniulsenounIsionyuy KUIEIIUNIATY

ynenuSyiauie vieaniudnu Tnsfszeznanduswaulutosnn 200 $2lus waglunesnan 30 fu
yian1s Wielnladszaunisaiannsluufofauilasuneunnedvsudmsuainiviainssu
ABUTIMDS

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.

01204411 NISATUITIAIDUAY 3(3-0-6)

(Quantum Computing)

fAndmeuduiiugin wuudassmsiuaademoudy A0n M3in wagnsiaiude
MBUAN NsuUaILUUEIWNT 2995A70URY sﬁgumaﬁ%ﬂﬁt,l,ﬂaw‘\lﬁa%l,t,uu AIDUAN NITHENAIUTZNBU
LUUABLAL TunBuTNITAUIUUAMBUSYN InenunsTaduBinieuiy n1sUszgnalinuAuRL
ALfinDs

Basic quantum physics. Models for quantum computation. Qubits,
measurement, and quantum entanglement.  Unitary transformation.  Quantum circuits.
Quantum fourier transform. Quantum factoring. Quantum searching algorithm.  Quantum

cryptography. Applications of quantum computers.

01204421  LATDUILABUNIADS 3(2-3-6)

(Computer Networks)

SuidesSeuinieu : 01204325 w3e 01219224

yalwslnmeaiiddi/lofi n1seenuuuiaviieglod Inslnasansdniaunis madeules
spaAierIenediti/lod msdanaeouts arwifunseseienns Wufuoaea Tusunsutszegng
puATeT

TCP/IP protocol suite. IP address design. Routing protocols. Internetworking with
TCP/IP. Network management. Network security. Multi-protocol lable switching. Network

applications.
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01204422  UjliAnmaeSednsuaznansanitugnu 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
JuriidaaFeuniniou : 01204421 via3eunouiy
UFtRnsAeiuin 01204421
Laboratory for 01204421.

01204423  aanUnenssuiAasiuaATaTIsuazn1sUsTEnAldnuy 3(3-0-6)
(Network Kernel Architectures and Implementation)

Av1NAAUTIUNINDY : 01204332 50 01219222 waz 01204421

WARNISHAILIEIURINIIUABSIUALAT DU Iﬂ’i\‘iﬂi%ﬂ@ﬂﬂﬁiﬂigﬁilLﬂaiLua 1AS9E519

(% '
v

ity Msendaiununndl mavszaudmslunesiua Wsiwauaznsdadme miéasﬁjagaslu
syfuLADTILA miﬂ’@umlu@aLﬂ'%‘aszjmiuszﬁ’umaiua msﬁamiaiwaﬁﬂu@aLﬂ@%l,ua miﬂisqﬂﬁﬁ%
amﬂmaﬂiimﬁaiumﬁ%aﬂw

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.

01204425 A15IUSNSUSZUUB UMD SLIN 3(3-0-6)
(Internet System Programming)
JunfidocSaunnnoy : 01204325 w3a 01219224

N a ~ a o Y a & ' ' <
SZIW/I@W ﬂ']iLGUEJUIUiLLﬂi@JTU-I‘VT‘Uiﬂ’]i NFERATIEMININTLUIUNNT NTRDUTLATUD

=D

oninfidfiuazy i nszuruntsfiuey soadonidn tunsuiidmiuyuuasylnuing Waunsudy
gunIALATDUY

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

driver.
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01204426 Uﬁﬂ'ﬁmsm’%aﬁwLLazmig\wh%’ﬂugq 3(2-3-6)
(Advanced Network and Network Configuration)
FuiidesiFeunnnou : 01204421 wag 01204422
Tnslnaeanisdmaums ﬂ’]i(;]'jﬂﬁ’]ﬂ”liﬂ’wﬂuﬂ’]il,{’]ﬁﬂ N1500NUUULAYANSHIATTEUY
LauEilou STUUMSEINT NN38ENLUUSEUUIASITIEUTIAININS msﬁw’msﬁuﬁmaﬂqﬂﬂizﬁmﬂm’mwmEJ
gmém
Routing protocols; access control lists; design and configuration of virtual LANSs;

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

01204427  ANUUABANYIZUUABNNIADILALIATDUNY 3(3-0-6)
(Computer System and Network Security)
AuUaenfenesruUAeLiAesuazsrUULASoeilsy nstauilaesialy s

Jastuuaznisanymiainnisland noouvesiitivledl osuvesszuulfifinislaeily indesdely

M3ATI9dEUANYABARY NITVAABUNNTAIL TEULWS mﬁuﬁaﬁmmmsaj nIWALIUlEUIEAL

Uaonsiy
Practical computer system and network security; common security attacks; attack

prevention and mitigation; TCP/IP vulnerabilities; common OS vulnerabilities; security auditing

tools; network penetration testing; incident handling; security policy development.

01204428  szuumuNAMBsReAwUUlFae 3(3-0-6)

(Wireless Embedded Systems)

anidaenssy mUszane wasalnslaoadmiueouedaiilsans Tnslnneadeasi
ﬁzéfum'ws] ﬂ'ﬁ‘VﬁLE‘;IU‘VHQLLaSﬂ’]{LMaGUEJ\‘iGUyEJi;IJa ﬂ’]if}\lﬁllLLﬁ%‘UﬁBQJ’JaNﬁﬂ]yagﬁigﬁ’ll']ﬂﬂ/ﬁﬂ ﬂ'ﬁg’]ﬂs\‘i
‘UaﬂEJVIWQL%ﬂQUﬂiﬂjLLazL%ﬂ%m;IJa N139AN131183 N1saruauinlnlad nMsWaLLaEAnssrannLITUY
anildoulaslsany

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.
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01204429  AsevwlianguazZN159N1AR9LATDUY 3(3-0-6)

(Wireless Networks and Simulation)

mi%"ammuuﬁmﬂ Lﬂ%*‘zjml,awwﬁl,wui;ma walulad mmgmuazﬁauﬂszﬂau AN
muqumﬂfgﬁmwuﬁaw andnenssuneneninuuylsaeuaznsoonuuy madaasauasnisiiln
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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.

01204432  N159RALUULYIING 3(3-0-6)
(Object-Oriented Design)
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Object-oriented software development for enterprise information system,
distributed object technology; common object request broker architecture (CORBA) and its

applications.

01204433 nsulan e lusunsy 3(3-0-6)

(Programming Language Translation)
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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.
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01204434  STUUATUIALUUTUIULAZHUUNTZINY 3(3-0-6)
(Parallel and Distributed Computing Systems)
JuniidesiFeunnnau : 01204225 uaz 01204332 u3e 01219222
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Principles and practices of distributed systems; parallel hardware and software;

scalable and large-scale systems; system reliability and security; cloud computing; MapReduce.

01204435  wluniAdATEIUSHATY 3(3-0-6)
(Programming Language Concepts)
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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.

01204436  AAINIIUITUULIAIAIN 3(3-0-6)
(Real-time System Engineering)
T uuazUsTnNUeeTEUULIAT193 USEiiun15eenkuussuuialass fuwuu osuea
AuAmURenUdene Anudedela nsviunseniu msvidlmandameiu nsdedns nns
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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.
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01204437 ANUUABANYIZUUABNNINDS 3(3-0-6)

(Computer System Security)
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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.

01204438  aanUnenssulusunsuuszendseauadnns 3(3-0-6)
(Enterprise Application Architecture)
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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.

01204451  mseanuUUsTUUgIUdaya 3(3-0-6)

(Database System Design)

JufidesSousnniou : 01204351 e 01219231
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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.
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01204452  n1saanmsmalulagansauwme 3(3-0-6)
(Information Technology Management)
1159A57UUNUIEIUNALUla T AN TAUNA N19I1ILRUIUITZUVAITAUWA N15TANTT
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Reesiumaluladansaume
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.

01204453  n1sAuAuLazMIImiiasdayaliy 3(3-0-6)

(Web Information Retrieval and Mining)
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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.

01204454  N153ANISNALUIATLAZUINNTTH 3(3-0-6)
(Management of Technology and Innovation)
wialulad wealuladansaune winnssy nagnsiven1sianismalulaguasuinnssy 1y
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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.

01204456  MsviIvdaslayalAIaYEHIAY 3(3-0-6)
(Social Networks Data Mining)
LLmﬁwé’ﬂLLazsﬂ”’umauﬁ'ﬁmﬂumﬁmezﬁ%ayjawm%ﬁhsJé{’Qﬂmaaulaﬁmmgmaqsum

miﬁﬁmﬁaﬂ%m@ nsALUNUTNTY NS TATETITaINT Mavihuentsdedles mlnsedvEa
Key concepts and algorithms for analyzing online social networks from the data

mining point of view; community discovery; evolution analysis; link prediction; influence

analysis.

01204457  wialuladIuBsnuviane 3(3-0-6)

(Semantic Web Technology)
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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.

01204458 MsRuBsiunaniasdu 3(3-0-6)

(Introduction to Computational Finance)
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Msuemy DUNTUIAINITIUY andusius Anudumeduna LATANARNARS
WUUTIR098UNTUNIALENI9NITRY NM5LARRUTILUUUSIIY AUlLLEIE099 1Y LAENNSTIABILUUNOUR
Asla m'ﬁé??aemaiﬂaisgﬂWﬁﬁWLwﬁaqgﬂwa%mwizmmm msmmﬁmmzamﬁqmLLUU%’;'%aaﬂIuma

N13Ru Msmnesalndlevangauign n1sRukuveeulay



Page 34 of 40

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.

4

01204461  Usyauuseheg 3(3-0-6)

(Artificial Intelligence)

JuniideaSunniau : 01204313 vw3a 01219217
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Introduction to artificial intelligence. 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.

01204462  szuudtuinisdesiu 3(3-0-6)

(Introduction to Expert Systems)
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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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01204463 N15UTENIANANTEISTINYIALUDIAU 3(3-0-6)
(Introduction to Natural Language Processing)
Mé’ﬂmiﬁ’lmmﬁﬂﬂqﬁummg%mmsﬂ%mawammmsmwﬁ ATUATIEULATIATI
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Introduction to basic computation of natural language processing; syntax
analysis of structure of sentences; semantics of sentences; analysis and relation creation

between sentences.

01204464  YNAUAIEAIADUNILNDS 3(3-0-6)
(Computer Vision)
lumanisniudagunn N1595933UBU NTUNUTUTINMAENITRUIBBEIUTN N15a1n
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Image formation models; edge detection; shape representation and
segmentation; feature extraction; object recognition; neural networks for computer visual

processing; modern techniques in computer vision.

01204465 msﬁ']mﬁaa%’agau,azmsé’uwummiﬁﬁmﬁu 3(3-0-6)

(Introduction to Data Mining and Knowledge Discovery)

JufideeSousnniou : 01204351 wia 01219231
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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.
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01204466  MSLIBUZLTEN 3(3-0-6)

(Deep Learning)
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Artificial neural networks. Basic concepts of supervised learning. Gradient
descent and backpropagation. Convolutional networks.  Recurrent networks. Unsupervised
learning. Generative models. Models for sequence problems. Applications of deep neural

networks.

01204467  enansyiusuditiosdu 3(3-0-6)

(Introduction to Robotics)
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Basic concepts of robotics. Kinematics and transformation. Basic mechanics.
Forward and inverse kinematics. Sensing and actuators. Path planning. Feedback control.

Applications of robotics.

01204472 NITATUIULTIANAY 3(3-0-6)
(Numerical Computation)
JuiideaiFeunnnau : 01204211 w30 01219218 uag 01417168
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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.
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01204473  s¥UUWNAMIBLNALAZNIIAIUAN 3(3-0-6)

(Mechatronic System and Control)
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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.

01204481  poufinmasnsfindduiiugiu 3(3-0-6)
(Foundations of Computer Graphics)
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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.

01204482  MsldnausEnIneABUNINSIUNYYE 3(3-0-6)
(Computer-Human Interfaces)
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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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01204483  N1SUTTUIAKATYYIUNNARNA 3(3-0-6)
(Digital Image Processing)
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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 recognition.

01204490  @unaANEN 7
(Co-operative Education)
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On the job training as a temporary employee in order to get experiences from

the assignment for computer engineering.

01204495  NISHTEUNITIATIIUIAINTIUADUNANDS 1(0-3-2)
(Computer Engineering Project Preparation)
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Frelaseau
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.

01204496 LSUANIENIIAINTTUADUNIADS 1-3

(Selected Topics in Computer Engineering)
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Selected topics in computer engineering at the bachelor’s degree level, topics

are subject to change in each semester.
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01204498  UgymieAe 1-3
(Special Problems)
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Study and research in computer engineering at the bachelor’s degree level and

compile into a report.

01204499  1ASIUIAINTIUADUNILADS 2(0-6-3)
(Computer Engineering Project)
JundidesFeunndoy : 01204495
Tassondnaulalusausmng 4 meidmnssuneufiames

Project of practical interest in various fields of computer engineering.
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01204111 ADNNLADSAZNISIUSHATY 3(2-3-6)
(Computer and Programming)
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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.
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01204161  TFimpdvafivuindeudieiale 2(2-0-4)

(Al-Empowered Digital Life)
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Fundamentals and techniques of Al. Current Al technologies. Data in Al cycles.

Applications of Al technology for daily life and business. Social impact of Al and ethical issues.
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01204162  alaUszanAansUIIUIAINTITH 3(3-0-6)

(Applied Al for Engineering)

17
i A

o & a a = ¥ 44' Y}
Wﬁﬂﬂ?iWUi’]ULLazLVIﬁIUIaEIGUENﬂIQJJEyﬂﬂigﬁwi WUTTUATILIYUIVDIATDIINILAS
wIeelszamiiivy walulagdygiuseavsludagdu veyaluinginsdyaiuseavg n1sussenaly
= a ° A ¥ a a o [ a
wialulagUgygussivgivennTynimiadaminssy nanssnuvesygusshvgnodinuiazyssiunsesssy
Fundamentals of Al and Al techniques. Basics of machine learning and
neural networks. Current Al technology. Data in Al cycles. Applications of Al technology for solving

engineering problems. Social impact of Al and ethical issues.
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Jufeud@lmiiusnedyn 01204162 wleUssgnadmiunudansssy 1w 3(3-0-6)

dusedviansdentundnansimnssumansiudin atuusuuss w.e.2565
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