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3.1.5 A1a5UYIILIN

3.1.5.1 iﬂy%’]ﬁLﬂmﬁa%wawﬁﬂgm

01204111

01204211

01204212

AaNNILABTLazNT U TUNTY 3(2-3-6)
(Computer and Programming)

Iﬂidﬁ%ﬂdﬁ%ﬁ’]%ﬂ@ﬁzﬂﬂﬂEl&l‘ﬁilL@]Elifa&lyﬂiﬁﬂj mnmmﬁ”@gaiuﬂauﬁama{ 3
LLrTiJvfym@TamJgumau?% mIsanuuukaziamlsuny  madouldsunsudasdu
MMNTZAUF msﬂnﬂg’jﬁﬁmﬂﬂsl,l,mmﬁmﬂ%'adﬂauﬁ';Lmﬁ

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.

AMAMRASLAURUIBUAZNTA RALTIL T 4(4-0-8)
(Discrete Mathematics and Linear Algebra)

A 8GU WAZWINTH AInenaad mMaaulavasnasTu ABmsigatuazgiy
SEmeadiaenaad  fonuuaTuaandfuuniSendn  SEMNINLUATANNFUNUELLY
Usﬂﬂgsg’l ANMVTNNUT mwufﬁadﬁulﬁﬂ’aﬂ”ﬂﬂqHﬁm’lw ﬂ?gﬁnmmaim:mi@ﬂ
N WwasnsuarmItaweTuUBaFuasaIng  nsudaadaudu  d1aeuved
JTUULTEY Teuulauny

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.

LLuwﬁ@ﬁagamuﬁiwLLazmiLLr‘Tﬂyrym 3(3-0-6)
(Abstract Data Types and Problem Solving)

ﬁagmﬁ@muﬁimﬁugm laun nesSosiuden unrnes omanll waz
W MIFTNTENAWINTTIN Tuaawisiugudmiuiigm ldud mafians
wtisugniiatonTus 3ME981586n MITlAssaNuTuTausITwaauis

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.

w %ﬁﬂ%’ﬂﬂga



01204213

01204214

01204222

01204223

dAa. 2

NOBHNIF NI 3(3-0-6)
(Theory of Computation)
S idaISuuNINan : 01204211

salaunadmnadainuauaside laifinue  mwuarhonaiuuudsnég eala
NWG]’ILL‘U‘]Jﬂ@]aGLLava’JEJ’]ﬂimeﬂjﬁ\‘iiﬁUﬂ Lﬂ%ﬂdgﬂiﬂvﬁ%dLLazﬂ’]iﬁ’]%’vaLﬁ ﬁ’l@]vll“ﬁgu
pasranaf msdwanlilduasdymidagulaile

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.

ﬂﬁu"’&msmmﬁﬂvﬁym 1(0-3-2)
(Problem Solving Laboratory)

MINAUINN Y msaammaﬂmaa%“wiagmmzmgu@auiﬁ muiUymdems
ldsunsumauniiaas

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

computer programming.

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

szuuﬁﬁ‘ﬁaﬁugm WTAMALLUYS INATKANNTBBNUULNIIGITA Aadning N13aa
mm@msﬂﬂﬁlﬁﬂﬁq@ WAINTITTANNIAIZIN WINTIRAY WAY-WRad 29399154
SAULUUYTERBAUAZLUD JIUTERIBIIAN WLOALE T84 LAZLIY 99T IUITH N3
lfRauNILAasII880NLULNATING

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.

nIRndJianedeanssunauiiieas 1(0-3-2)
(Practicum in Computer Engineering)
dmﬂi:ﬂaumaaﬂawﬁaL@laﬁ‘muqﬂﬂau,azm‘sﬁ@mgﬁ:uuﬂﬁﬂ'amiaﬁﬂlmj 3
17 nsgewtigs wazkawlusunsnuuszuud Judnssaivlng nslusunsuluszdu
arouwns  edesflaifionanuunmenauaznsznounansBiinnsefindiugu

NITLIUNIFTHUAURNNNAID993 MIUTzNauIasBannIadngwug ™



01204224

01204225

01204271*

dAa. 2

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.

Uian1329930330 1(0-3-2)
(Logic Circuit Laboratory)
SmficasiSuuannian : 01204222

UFianaAsanuidesfiSouluio 01204222

Laboratory works related to the topics in 01204222.

gonUagnysuuazasdlsznaunouiaiaes 3(3-0-6)
(Computer Architecture and Organization)
SmficasiSuuannian : 01204222
ﬁug’mamﬂ”@lUﬂiiwﬂauﬁ’smai{ AMAMFATIINBNNIADS  LATIEINAY
a9asznaunihignudn miL%amiaLLazmi?}ami AMBOFLTNUA qﬂmni@ial,a%u
29A132NaULAZNNIBBNULULRUNHUTZNIANANAN ﬂ‘a‘:?:‘nfmwLLazmSL‘ﬁ'uammm
LUUINRDITEUULULNIZANY ﬂﬁ‘l_lwaﬂ’]iﬁﬂ’]ﬂy@lUﬂiﬁNLLataﬂ@TﬂizﬂaUﬂawﬁ’JL@]a‘i(
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.

ArnIINAaNAILAasIdaIa % 1(0-3-2)
(Introduction to Computer Engineering)
a an & @ v o A4 @ % P~ % \
ﬂ’]‘iaﬂ’ﬂQU@]ﬂ’]iLU@G@]%IuVYJ‘Ua‘YILﬂU’JTBGﬂULV]ﬂI%I@?JI%@’]%@]’N §  UBIRIUN
AmnTIuAaNRILABY
Hands-on introductory workshops in topics related to computer engineering

technological trends.

* Sondalnal



01204312

01204313

01204314
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noufanuinssdulssaffdinsviaininauniiaey 3(3-0-6)
(Probability Theory and Statistics for Computer Engineers)
JTNAoITuUNNDY 1 01417168
) ) a A A & o
AN U m’mmauﬂmmwwaﬂmmzmwmﬁuamwaam@;msm A
wusg WINTUNITHINLIILRZATUR LI Waﬁﬁ'maaéffu,l,ﬂsﬁimﬁm @T’JLLﬂiﬁiw

waneen  mMIdiunsnududiguaidsiuaznaiedy  nprasiwInazswelng

v
aa A

NOEJINATINAN NIZLIUMIFN FDANKY I NI mumanduaiaing mMadeidn
AUy NMINARBLFNNATIN msﬂs:qn@?ﬁuﬂvzymmﬁmmimau‘ﬁaLma‘?
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.

MYz NUULD HADWIT 3(3-0-6)
(Algorithm Design and Analysis)
%ﬁﬁﬁaaﬁmumﬁau : 01204211 ey 01204212

MI0ONLULLAZILAT I UADUIT mmgﬂﬁawawgumau’iﬁ MINATIZRA
Fudan duneuitiieecluy adtensutsusniiatenau: nsldsunsuuuunaia
dynidinisia dawinsw ﬂq%yml,wuawyirﬁlﬁuﬁ

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.

saddmILMIlEgndnsimnIunauiiaad 3(3-0-6)
(Statistics for Computer Engineering Applications)
%ﬁﬁ@i”aaﬁ'ﬂumﬁau - 01204312 %38 01219214

SOALTINTIAWILASL TN  NITLIRMIENLAeMIUsznm nMInagay
gundgunazuuylidiwiniiees msimw:ﬁ*ﬁay’mmuﬂizmw NIRTNATNUENS
iGHE MINANRANNLLIUTIN  MFleTTRLuLnanay ?ﬁmiﬁ'ﬂujl,muﬁuvlﬁ

ad 6 A 6 aa
’Jﬁﬂ’ﬁﬂkl»&l’]%LL‘]J‘]J bl ﬂLéﬁU%ﬂqiﬂ3$£‘!ﬂ@]ﬂ’Naﬂ@]

w %ﬁﬂ%’ﬂﬂga
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01204324

01204325

dAa. 2

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.

SEULHIA 3(3-0-6)
(Embedded System)

lulasnoulnsawmesuoudidn Tdsunsuuundidn ssunUfsanmanamss ms
@i’wmmwﬁ'a@"h miaammm:umﬁaﬁa%‘f ’Sﬁ'msaammu Lﬂ%iaaﬁam‘%u Yol
UsznanauuudIdInaening szundiduuaiatng mﬂ%amiaua:i:uué'mutyﬂm
AISEN

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.

Ujuansszuunsuiaieas 1(0-3-2)
(Computer System Laboratory)
SmiidadiSeuuInan | 01204225

UFanaAsanuidesiSouluiaon 01204225 uaz 01204332

Laboratory works related to the topics in 01204225 and 01204332.

ms?}amﬁagmmuﬂ%aﬂhﬂ 3(3-0-6)
(Data Communication and Computer Networks)
L@ﬁmhUmi?q'amﬁagaLLa:mmgﬂm:umﬁ@ ﬁaﬁwé’rgtyﬁm midﬁagaslwﬁgu
NN msmuqulmm"’uL%auImaﬁaya mﬂIuIaﬁmaam%a"ﬂ’]mauwﬁ’;L@laﬁ{u‘%nm
L%WW&ﬁLLNzU%L’Jmn’T’N amﬂ”@ummmiﬁiaawuaziwﬂmaa
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.

w %ﬁﬂ%’ﬂﬂga
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fudalsranusanaulIsIu 3(3-0-6)
(System Software Interface)
AmigasiSuuanrian : 01204225 w3a 01219222
GIIE]W@TLL’J{“?{%‘Uﬁ(ﬂ“ﬁauLLazﬁ’ﬂﬂ’liﬂ’lsﬁ’m’lumaﬂﬂnmnﬂf\‘nu LARLTNLLADS @9
UIT9luaunIa dndoulas dadszaanauualas aaslUsunTy aNUFNRUSITRINg
szuvdfiamsuazrandurinmaudanisldsunsay
Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor; libraries; relationships between

operating systems and language translators.

szuuduanns 3(3-0-6)
(Operating Systems)
SmfigasSuuannian : 01204225

LLmﬁ@ﬁ?ug’]madizuuﬂﬁﬂami ATZUIBNITURZANISNTBNNG  NITIANITURE
MIMARARIALNIZUIBNNT MITIANIIIV/FIDN NITIANIIRUILANUET J2UD
LL‘;\I’N mmﬁﬂmmaas:uumauﬁ’aL@lﬁ

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

systems; computer systems security.

enssnTanNauas 4(3-3-8)
(Software Engineering)
SmfigasSuuannian : 01204212

WIAAUNIZLIBNTTONALIS AIUULVBINIELIBMITONALIT NITIANITURY
msﬁa‘*ﬁagamwﬁadmi mﬂﬁﬂmﬁmiﬂzﬁuazmiaaﬂLL‘LI‘LIL%di’@lq MEINILULAR
LLUUQLSMLaa amﬂv@mﬁwﬁaw&uﬁ msaammmmugﬂ WMARANITATIIRAL
FanNdwls nsaamslasinsTanauls

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.

w %ﬁﬂ%’ﬂﬂga
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AMIIAMINMINAUITENAUIT 3(3-0-6)
(Managing Software Development)
SmfigasiSuuanrian : 01204341

waNMIGUNEUIRNMITANGUIT  mMadiudyinszuiunmizenduasuazluien
qmm‘w I@JL@]E\W.IE]Gﬂit‘iJ’J%ﬂ’]i‘IiE]W@TLL’J{ msﬁ'@mmazmﬁamaumméfaams na
?ﬂy@ﬂﬂﬂﬂﬁﬂ’]isﬁaW@TLL’J{ MYzt NNTISULN ﬁmmua:mmauu'ﬂm'ﬂ na
ﬂszﬁ’uqmmweﬁa%l@ﬁl,ﬁ INARANIINTIIROL ﬂ’]‘iﬁJ%ﬂ’]iﬂ’]i’fﬂv@]LﬁU

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.

ITUUIUTBYA 3(3-0-6)
(Database Systems)
AmidaaSuuNITan ; 01204212

snumena lUvasszuumawme mﬂﬁﬂﬂ'mﬁuiaga miu?mi"ﬁagaua:ms
AwrTays miﬁ]"'mwmlﬂuiaga inakan TN aTay AL g AN TVRITTUY
g’m‘ﬂ”agaLLazmiﬁ'@mig’]u?TaHa g’m‘*ﬁagmmuﬁ’m‘"wﬁgu WULLATDTNY  WUULES
FUNUT wazuuLBeiag mIdgndldnuszuugudaya

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.

ﬂgml’ml,l,azﬁslﬁﬁwmdmﬂiuiaﬁm‘mumﬂ 3(3-0-6)
(Laws and Ethics in Information Technology)

ﬂg%mEJLLazﬁﬁfJﬁiimﬁLﬁUTﬁadﬁ'ﬁJﬂasJ‘v‘\hL@a‘ﬂl,a:wlﬂiuiaﬁmiaumﬂ ng
widlzduazginywdidansediad nilfnuaeniinesiaingdszasd SoaLfipany
ANuNAsuAunIFInu luuaNIRULNA La"%'nﬁwluﬂﬂsm@ ?Tagminmiﬁ’mqﬂﬂa
mw@mlm:uu%uﬁamai{ Vli?'wﬁﬁumaﬂ%mutyﬁ

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

01204391*

01204399

01204421
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mafiamsudaslumsUszananasyyim 3(3-0-6)
(Transform Techniques in Signal Processing)

MILURILUULTILE T ﬂ’]SLLﬂJaw‘\le%USK Asdasadans mMIsuUasd nsuUaaIw
I3 6
La@lLLazmiﬁi:qﬂ@]

Linear transform; Fourier transformation; Laplace transformation; Z

transformation; wavelet transformation and applications.

UYJUANINAINN BN 1IN LA RIAY | 1(0-3-2)
(Career and Social Skill Development Laboratory 1)
w”m:r:ms?}amsl,l,a:ﬂ’ﬁﬁwmm'mﬁ'u@ﬁu ANTAILNBRING MTIIURUURZIANNS
1A NIUTLE nsznsfaluizdunwna AnseneTouinaues n)nanuLaz
AIUTIIV
Communication and collaboration skills; goal setting; planning and time

management; adaptability; big-picture thinking; self-learning skills; law and ethics.

MIANIH 1
(Internship)

mMIRnulua I IMINTINABNRILADS IUADULUIZNAUMTONTY  RUIBH
mﬂ{@ mirssmu%’fsmﬁﬁﬁ] wisanuAn® lasdszozandustwiunliiasnin 240
#alus uazlddosndy 30 Fuvins walwlddszaumaalannnsldy fianunlasy
NOURNNDFIRIVIATURIDITIIAINTINADUNILADT

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.

3adnenaNNILABT 3(3-0-6)
(Computer Networks)
JNGaITuUNADY 1 01204325 ®Ia 01219224

qﬂiwﬂmaaﬁ%ﬁ/‘law" mysanuuuLaTfiag laN Twslnaaan1saalduny Ny
A ' A o A A a o A o A
Wanlosszrinaasatnaaiengn/laN  nIIaNITLA3ae8  ANNARAITEILAI AN
= = 6 v A [
Buiuaaied llsunsudszendawaiadng

* el
w %ﬁﬂ%’ﬂﬂga
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TCP/IP protocol suite; IP address design; routing protocols; internet working
with TCP/IP; network management; network security; multi-protocol fable switching;

network applications.

ﬂﬁﬂ“ﬁmsm?ammm:ms@ﬁ@i’wﬁug’m 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
SmficasiSuuannian | 01204421 wialSuuniouni

Uianaifsatuic 01204421

Laboratory for 01204421.

amﬂv@smﬁuLﬂaiuam%aﬂhmm:msﬂs:qnm‘i“ﬁmu 3(3-0-6)
(Network Kernel Architectures and Implementation)
AmdaISuuNINan | 01204332 W5a 01219222 uay 01204421
LLmﬁ@msw‘Vwmamﬂ”@f;lrm?umaﬁuam%mhU Imoa%“wﬁaga’l,mm”umaﬁua
Iﬂix‘]ﬁ%’]d@ﬁ‘ﬂvﬂ ﬂﬁiﬁﬁx‘]ﬁﬂ@i’]&%ﬁdﬂ’ﬂﬂﬁi’] msﬂizmuﬁdm:‘lmﬂaiua Iﬂimmmz
Mytadinie  nassdeyaluszauinadiug  mivamluganiatnaluszduinesiug
mn%amiaiz%d’]ﬂmgamaﬁua ﬂ’]iﬂ‘itqr]@ﬂ‘ﬁ’aﬂ’lﬂv@ﬂﬂiillLﬂé‘li%ﬂLﬂ%Eﬂi’]El
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.

msldsunIuszuuduinasiiia 3(3-0-6)
(Internet System Programming)
ATNG B9 38UANNE 1 01204325 Wia 01219224
AAA) v A a A o A . \
ATAIAUSNNI-lod Msdlowldsunsusy/ NIRERNIIZTRINNTZLIUMT  NIde
Urmudoniianduazgdn nszuaumsduan sadfeniia Juaawifdmningiu
v A Gt 6 A 1
LLE\]&EE;L‘WI.Iiﬂ’ﬁ IﬂiLLﬂiwuqﬂﬂimLmamﬂ
TCP/IP; client-server programming; interprocess communications; TCP and
UDP socket interfaces; daemon process; raw sockets; algorithm for client and

server; network device driver.

w %ﬁﬂ%’ﬂﬂga
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ﬂg’jﬂ“ﬁmim?aﬂhmm:msef\i@hmguga 3(2-3-6)
(Advanced Network and Network Configuration)
"3"15’1“7'1'@1'@\155%11’171'8% : 01204421 ez 01204422

Twﬂﬂﬂaamﬁmﬁuma ﬂ’]i@i‘iﬁ’]ﬂ’]iﬂ?ﬂ@luﬂ’]ﬂﬁ’]ﬁd miaammmmzmi@%@h
5$‘U‘ULLE~1%LﬁﬁE}% izuumsa%‘f ﬂ’]iE]E]ﬂLLfoUithllLﬂ%i)‘ﬂ’]im%wmﬂ’i’m MIN9H
i"JNﬂ”wlladqﬂﬂiﬂiﬂﬁﬂ%aﬁﬂﬁﬂﬁﬂgwﬁﬂ

Routing protocols; access control lists; design and configuration of virtual LANSs;

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

ANNUREANEIZULABNNILABTUAZLASBNE 3(3-0-6)
(Computer System and Network Security)

anulasafuneszuunaRaaasuarszuuieIateflen nslandlasrialy
nnstednuuaznIsaatyniannislané 10dauvaINGilaN qadauval
Szuuﬂﬁﬁamﬂﬂﬂﬁﬂﬂ wn3898alun1snsramauanulaaant MINAFEUNIILINS
wuueIatny mysbdanumgmant mawawnulsnsanulasans

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.

3zuuﬂawﬁ’JL@|a§N°:‘1@1°”JLLlJlJvl,%pa’m 3(3-0-6)
(Wireless Embedded Systems)

ﬁﬂ’]‘]_r@ﬂﬂ‘i‘ill ﬂ’]i‘]_]iZEIqﬂ@T LLazﬂg(ﬂIWﬂ‘nﬂaaﬁm%’um%aﬂhmj:ﬁé"svliya’m Insln
ﬂaaéaaﬁiﬁizﬁuﬁwﬂ mi“mLé’fum\‘iLLa:ﬂﬁvL%ammﬁa;ga NMINFNLAEUIZNIANE
fagmzmwmd miéj”ﬁ\‘i501]@1UﬂﬁdLﬁaqﬂﬂifﬁLLazL%dﬁaga MNIANIIAAY MY
aruqulnlnlad msnamuazdasisandufuuaaidenlasldme

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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w3adne ISRsnaznsinaedaIatng 3(3-0-6)
(Wireless Networks and Simulation)
A o A A o a

msFessuuulssny  wletwieiuuulssne  walulad  wnasgiuuas
gaudznay ﬂ’]iﬂ’JiJQEJﬂ’]ﬂ“E?IE]LLUUVL%‘ﬁ’IU ’s?m’]lj@]UﬂiﬁuﬂﬁﬂﬂﬁﬂﬂﬂWLLUUqgﬁﬂElLLﬂz
mMIaanuuy  msidaasakarmvinldifons  dumasilauuuedeud  MIs1aed

=} ] a a a =} 1

LAY NTUTLLNUYIZRNTAINLATOTUY

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.

msaammm%ai’mq 3(3-0-6)
(Object-Oriented Design)
SmficasiSuuannian : 01204313
mMiNaanduIsiBrIagdmituuaIswnaauaddns inaluladiaguuy
nIzaNg aﬂ’]‘]_r@lElﬂii&lLLiJiJﬂE]{‘]J’]LLﬂ:ﬂ’]SﬂS:E!ﬂGT
Object-oriented software development for enterprise information system;
distributed object technology; common object request broker architecture (CORBA)

and its applications.

msudanusnlysunsu 3(3-0-6)
(Programming Language Translation)
JTNABITIUNADY 1 01204225 38 01219222

MInadflsznaun s lUsunIy mmgwamummﬂummﬂanmﬂﬂmmu
WRZALUAABY  MFIATITALBIANY  BINNUFUNBS  BASLTIAMNNRINY  NI1IIA

° a

Fufiunmsansaansol msa%’m%”am%aqLLazmsﬂ%'m%”alﬁmm:ﬁq@ N133ANT
TaNANAIATZNINNIULR

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.

w %ﬁﬂ%’ﬂﬂga
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FLUUAWIBLL UYMW BLRSLUUNTZANY 3(3-0-6)
(Parallel and Distributed Computing Systems)
AfidaaiSuunnnian | 01204225 uaz 01204332 w3a 01219222
RANNIIUAZUWIN WU UAVDITZULUUUNTZANY S13AUITURZTONGUITUULTWIU
szuvvsne lauazszuurmalng AMATUAINAZANNLRDAADTDITZUY MIAIWI A
Tungaium wudl3dadg
Principles and practices of distributed systems; parallel hardware and software;
scalable and large-scale systems; system reliability and security; cloud computing;

MapReduce.

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

1a39819u82N1379089AU TN UM BN UTUATN AIUTTNIANAAIBY NNOFUNUS
ﬁﬁ@ﬁaga ﬂ’ﬁmuqm‘h@”umiﬁwmu msmquiﬂmmwﬂaﬂ MIIANINUIBLAL
AMNT  INARANIFNNDNTLARSEINYDINIE mMIAnsuazdIoufisunsay
WIAARaNUaINTIUSUATY

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.

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

BeuuazdIzlnNeITuuIaNdN  UIslaun1IeanluuIzuuIaNN  AAuUY
Wasuen anuasnudannuieniy anudaield mahowwdaunn mavildidh
$IMZi MIFBENT NITATIALLINNDSS mmﬁfmgmaammuam‘"’mai’mm%'aoﬁa
FUUNMASILUUHIR NIdiANEN

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.

w %ﬁﬂ%’ﬂﬂga
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ANNUREANBTZULABNNILADT 3(3-0-6)
(Computer System Security)
53°Ii’]ﬁﬁ€]dl§£l%&l’]ﬁau : 01204332 1Lax 01204325

mANAUgIUANATUAILRBARE SNEnnTIVESL nsmugumadie mIngan
939 anwuiuAILaanfuaITzuY mm;ﬁ"umﬂaa@ﬁwaagmiaga ANNATUAI
Unaansvadinladng Usziduduanuinestsaansluszuunouiinasuss
Bulnasiie ﬂg‘ﬁmyﬁLﬁmﬁaoﬁumwﬁumﬂaa@ﬁ'waaiwmau‘ﬁaL@]a‘f

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.

amﬂ”@UﬂiimiﬂiLLﬂmﬂizqﬂ@i’s:@”ﬁJaqﬁﬂs 3(3-0-6)
(Enterprise Application Architecture)
SmficasiSuuannian : 01204341

&ﬂ’]ﬂvﬂﬂﬂiiu"ﬂaditﬂﬂﬂauﬁﬁL@]aig anﬁﬂv@Uﬂﬁumaﬁzumﬁwﬂ”aga
amﬂ”@ﬂmimaww‘uﬁizuuLLa:GﬁaWG‘TLLa{ﬂi:qﬂ@T sondagnysuszuuanulaansie
goUagnIsBIUS NI MIE W anEusnT inaluladadolnddrunisdwan
ﬂ’]iLﬁU“ﬁaHaLLaziwuLﬂ%ﬂ"ﬂ"m

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.

msaammm:uug’]m]”aga 3(3-0-6)
(Database System Design)
ﬁ?ugﬁu : 01204351 ®38 01219231

URIERELRHENLHE i:uugmﬁagml,uuﬁm”u‘ﬁgu WULLATETY  WATHUULTY

% L% 6

gunus lavsaiegudoyaiieatin eufiduazanudunul madsuuTsviaguues
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v [ v A

maga mmammsgmmagmwamsﬁ’muma:aaumw mMITnsaNulaaansuad

v ~

VDU mimuﬁﬁiadﬁaﬂa mﬁ'ﬂmmwgﬂﬁad mwm%aﬁavléf LRSAITNAIRNINYDY
TONR FZUUFIUTDNAULUNIZINY

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.

M3 e luladzsauna 3(3-0-6)
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(Information Technology Management)

mi?ﬁ'm:UU%mmmmaiuiaﬁmsauma NITINLENWITWICUURNIRULNEG NI
IamInInenImManaluladaauing nI90nIlaTIMIEIRILANTEaNLLL MY
Waw mMIge mMsdaed uazmsUsfukassuuasawng mysezenldsng
nadseloTi@nsuTsuURTEMNg  NanTenuvadnaluladatauinadaadans de
UAAR  UATADRIAY  IIUDIIN NP uazulouneszdulszinafifoatasiy
waluladasauing

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.

nMIfnAnLazM I mlasdayaiiy 3(3-0-6)
(Web Information Retrieval and Mining)

ﬁugmmﬁuﬁuua:mﬁ@ﬁﬂ@”ﬂ‘*ﬁaQa msUszfiudrdszininin miasdasy
awalng  eJesdelumyiersdt  lessafuiuguawalng szuvlWanaLia
gUUANIaRALaslaTaT e IunT  Ussanns@aunuudeien  msvinimiias
ﬁagaL%ULﬁamLLazﬁumﬂﬁaﬂ wn3osdiavmies wuusassnisdsuludvea sy

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.

mstamainaluladuasuianssy 3(3-0-6)
(Management of Technology and Innovation)

wmalulad inaluladansauinag  wianss ﬂaqwﬂﬁamsﬁ]‘"@mimﬂiﬂaﬁ'LLa:
wianssw Ipanstieveanaluladuazwianssy mMynsunwnalulad nmswamw
walulad  nmuquuaznstmfukamalulad maeuuwianssn nibh
wianyaw lWUoa memuguuazmadsziduns winnssunisudadi

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.

msviuwilasdayaiaIatneFiam 3(3-0-6)
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(Social Networks Data Mining)
LLmﬁwé'mLazmzumau‘?%mﬂumﬁmﬁ:ﬁ%yjauum%a‘*ﬂwUé'aﬂuaauvl,aﬁa'm
Qwuawaamiﬁ’]mﬁaﬁaﬂa miﬁuwuqmu ﬂﬁi’?LﬂSﬂ&ﬁ’if@Nuﬁﬂﬁi MIWI8NT
oales Myl eiBnsna
Key concepts and algorithms for analyzing online social networks from the data
mining point of view; community discovery; evolution analysis; link prediction;

influence analysis.

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

wfaiuLBsanunang M asalen laauufalea denssueaulnlad a3
Iﬁmgwa MITAFDNNTIANNANY  TALAALITURZLAN L8 Lﬂ%'aaﬁamﬂﬂmﬂm
UINIIULTIANURNNEY mSLLamﬁwiamiﬂi:mawa%yja"um@lmyj AT
Urninwgiuazisuidinaanduns undidd Wein-wes  uazmismiuayuves
M1229LUTUNTHUTZNIRLLLIMIULATNTDNAY ﬂ’]iﬂizqﬂ@i‘r’imﬁaﬂm&mmﬂ

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.

MaSwdadnuwouiasdu 3(3-0-6)
Introduction to Computation Finance

mn‘ﬁmﬁaaﬁu mqmim’am a%é’ww”uﬁmwmﬂum@gLﬂuwaLLa:mmﬂﬁmﬂﬁa
LL‘]JLI’ﬁ']ﬂE]GE]kLﬂi&lL’Jﬂ’]l%Y]’mﬂ’]‘iLsu ﬂ’]iLﬂﬁlaWﬁILLUUU‘S’]’Jﬁ ﬁu"tﬁ%aaaaa‘hmu LIS
m‘sa‘haauwwauﬁmﬂa ﬂ’]i%ﬂ‘ﬂ’mi@ﬂl‘fﬂ’ﬁﬁ’]L‘Iﬁﬁax‘igﬂLLUU%%Qﬂ’]iﬂitN’]mﬁ’]
mim@hﬁmm:auﬁq@Lmuﬁﬁaﬁﬂlumaﬂmﬁu m‘smwa%MﬁIaﬁmmzauﬁqa
mMaIuuuuaanlalh

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.

* Sondalnal
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Unynilazfiug 3(3-0-6)
(Artificial Intelligence)
AfidaaiSuuannian | 01204313 w3a 01219218

°IJE]1JL°]J@]LLﬂzﬁﬂJ’]‘lJaﬂﬂvfyfy’]ﬂizawf miLmummj lasasennudn  nIm
m@qma ﬂ’]i%’]m(ﬂwaLLUUﬂ’]ﬁlzLﬂmmzmﬂﬁﬂﬂ’ﬁﬁu%’] Lﬂ&lf; NIIINJLEND ﬂ’]iL%tlu??
NMIUITNINNAMHITITUTIG NAUAIRATADNNILADT s:uu@%mmmﬁ

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.

s:uugﬁwmzymsﬁaaﬁu 3(3-0-6)
(Introduction to Expert Systems)
AmidaSuuNITa ; 01204461
m@ﬁ@mnmummﬁuuuﬂiau l,lJJ‘i_IﬂQLT’]ELIFI/if LRZLULUIEAMNUARNIY NIIABAT
WANNF MINAANAMIBITLAUAINLZNBINAT @108 W TULTWIMT M3
aaﬂu:uuLLazﬂﬁa%wszuwﬁ’m’]mums madenlpaiurzuuanudilamsssTena
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.

M3Us I aRaM BN 53TN TG 096 3(3-0-6)
(Introduction to Natural Language Processing)
%é’ﬂmiﬁﬁmmﬁﬂﬂgﬁummﬁaaﬂﬁﬂixmawaﬂﬁmﬁswmﬁ ﬂ’]i’?Lﬂi’]z‘ﬁ
Iﬂix‘]ﬁ%’]\‘]ﬂiﬂﬂﬂL%x‘i’!’mﬂﬁwwuuf ﬂ’]iLLV]%ﬂ’J’]EJ%&J’]U‘?JQGﬂ‘RIEIﬂ ﬂ’]i’?Lﬂi’]tﬁLLaz
aﬁ?'mmwLﬁmw”mmiwﬂsﬂm
Introduction to basic computation of natural language processing; syntax
analysis of structure of sentences; semantics of sentences; analysis and relation

creation between sentences.

w %ﬁﬂ%’ﬂﬂga
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NAUFIFATADNNILADT 3(3-0-6)
(Computer Vision)

Im@amiﬁmﬁ@gﬂmw NNINTIVLVU nswnugluazmMInivtagItIng
MIFNARMANBMUE  NN3IAT1I07 wiadnsdszrmiisulunsUsznananna e
aaufaes inaflasulndluiaumansnauiiines

Image formation models; edge detection; shape representation and
segmentation; feature extraction; object recognition; neural networks for computer

visual processing; modern techniques in computer vision.

msv‘hmﬁaa‘*ﬁagaLLa:msﬁuwummj’Lﬁaaﬁu 3(3-0-6)
(Introduction to Data Mining and Knowledge Discovery)
AfideaiSuuannian | 01204351 wia 01219231

NEUIBMIAUNLANN]  MIlenzidaya  nsddays  msesuaudaya
mﬂﬁﬂmiﬁ’]mﬁadﬁaga miﬁ‘i’nmﬂﬁaﬂa ﬂﬂiﬁuWUﬂQﬂ’J’lﬂJﬁ/NWvuﬁg ﬂ’]iilvﬂﬂiﬂ;w
?Taya miﬂizqﬂﬁmiﬁ’]mﬁaaﬁagalm’mﬁﬂ’mim

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.

NI WITBLTINILAY 3(3-0-6)
(Numerical Computation)
ﬁug’m : 01204212 %38 01219218 uaz 01417168
1ATIEITLUURITIUIUVBINBNRNILADS mﬁumaufsﬁﬁamsﬂi:mawammﬂﬂ@
mﬂ‘*ﬁﬂauﬂaL@laﬁ‘ﬁiamiLLﬁﬂurymmﬁmmimI@mauﬁ\‘i MIrIAUszuImnT N3
magw"'uﬁ MIBBALNIALTIAUED ﬂﬂiLfWﬁﬁJﬂ’]iﬂ%Vﬁbﬁf szuygumMadadEn uazlal
Fordu mydsuwiduldsimansas LL&:@”’JLLU@QWL?U‘%QNL%
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.

* el
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5:‘uuLummaﬁﬂﬁua:mimuqm 3(3-0-6)
(Mechatronic System and Control)

msa%”’mm”’;me:uuwafma:mﬁmaom_n_l msﬂo%s:umﬁaaﬁu mﬁmsﬁzﬁ
I%I@]LN%L’JN’] ﬂ’]i’AJLﬂi’lzﬁfL%I@]LN%ﬂ’J’mﬁ Laﬁmm‘w ﬂ’]iE]E]ﬂLLiJfIJ@]v’Jﬂ’QUQSJ JI2UY
ﬁuwﬁuazmﬂmmaﬁﬂﬁﬁl“ﬁmm%a \fuiasuazuangiainas  ANANATLY
1A3a98N3 swnamaasanluidlugaannis

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.

ﬂauﬂamai{ﬂﬁﬂﬂéfuﬁugm 3(3-0-6)
(Foundations of Computer Graphics)
AfidaaiSuuannian | 01204313 wia 01219218
daridmaasiazmwnulunauiiaesnAN szuunauRLaasn NG saude
dszmudmiimadeulisunsuszundnnfing  dunewifusmasinnfindfiugin
Mudasisnate  Neue msﬁﬁnimﬂﬁmu@ﬁuﬁ’;ﬁﬂﬁﬂg NIFDILRIUAENNT
ITWAD AW
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.

mildnauszniaaniiiaainuause 3(3-0-6)
(Computer-Human Interfaces)
fi‘ﬁﬁﬁ@i”adﬁﬂuu’lﬁau : 01204313 %38 01219218
msaammuuazai‘ﬁm:uuﬁ@]@ia‘izwj’ml’dulﬁﬂ”uaauﬁ’al,@a‘g ﬁﬂ’]ﬂv@mﬂ‘iiwﬁ’m
E(']‘g(ﬂLL’J%LL&‘:%E]W@TLL’J{%ENaﬂ’]ﬁd’mﬁi’suqﬂﬂa Szuumﬂﬂil,l,m&ll,‘fm’fmq 1N39AN1T
fuuaadNaLLLldnaUuazTaInInN@
Design and construction of human-computer interfaces; hardware and software
architecture for personal workstations; object-oriented programming; interactive

display management and windows.

w %ﬁﬂ%’ﬂﬂga
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o

MU UIANAFTY U N INATNS 3(3-0-6)
(Digital Image Processing)

miﬂs:mawaé’mvmu’]mmwﬁﬁﬁaLﬁwﬂeumauﬁﬁluu%umaamiﬂs:qﬂﬁmﬂ%\am
959 15w Madszananamn Miudasdalaunsy NMIVIAFYLIHILNIH N1TATIIIL
U8l ﬂ’]iﬂ%‘ULL@iGﬂ’]W NIULLIFIBNIN mm]"ﬁ%”amaomwﬁayﬂauﬁamﬁ ﬂ’liﬁll
gadaya U WA maunwiaglusdnwuaznisiiiiag

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.

gRAaAN® 6
(Co-operative Education)
a on o o o A [ 6
mydfuanulusomdsznaumsluansaewinausianialdlalssaunisod
a wa A v o o a a a [
M WUURNuN lasunaunngianIuRI T IAINTINABNRILGDS
On the job training as a temporary employee in order to get experiences from

the assignment for computer engineering.

UYJUANINAIINN BN TN LA RIAY | 1(0-3-2)
(Career and Social Skill Development Laboratory I1)
nwemaiiaue  vinwemiaew  madudin mmjﬁaaﬁmﬁ'mﬁumwm@
ﬂ’J’l&Jijltj?ax‘lﬁuLﬁﬂ?ﬁﬂﬂ’]ﬂﬁ%ﬁ@ﬁﬂ%ﬂﬂa mw;ﬁﬁadﬁulﬁmﬁ'urrmﬁu;jﬂi:ﬂa‘ums
Presentation skills; teaching skills; leadership; introduction to marketing;

introduction to personal finance; introduction to entrepreneurship.

MIATBUMTIATINUIAINTINABNNILABS 1(0-3-2)
(Computer Engineering Project Preparation)
ﬂ']iaaﬂLLiJllLLazﬂ’]i’fﬂV@ﬂ’]ﬂﬂ‘ix‘]d’]uaﬂ’lﬂ‘ﬁ&l ﬂ’liLﬁEl%i’]Eld’]%’?‘]j’m’ﬁ n13IeIA
LRZENNBILONRITITINY NMIW NI TIYINUITINNT ﬂﬁiL@%ﬂNﬁﬂLﬁ%ﬂIﬂiN’]%
AFINTIVADUNILA a§ miﬁ’nauaﬂ”ﬁaimomu
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.

* el
w %ﬁﬂ%’ﬂﬂga
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I30ILANIENITIAINTINABNRILADY 1-3
(Selected Topics in Computer Engineering)

4 a - “ |a a o oo d .4 .

IFa9laMIENNIAINTINaaNRILA a3 luIzaLL 103 ataedlfswlduudas
MAMIAN®E

Selected topics in computer engineering at the bachelor's degree level, topics

are subject to change in each semester.

UgymLaw 1-3
(Special Problems)
=S v v a a 6 s a a a a =
msﬂﬂmaumwmmmmima:umLmaﬁmuﬂifyfyms LLﬂtLSUULiUGL%U%Lﬂu
LI
Study and research in computer engineering at the bachelor’s degree level and

compile into a report.

las9NwianIIunaNiILAes 2(0-6-3)
(Computer Engineering Project)
SmficasiSuuannian : 01204495

Tassomufishaulalunansdrs 9 masuianssunauiaines

Project of practical interest in various fields of computer engineering.

3.1.5.2 iﬁU%’]ﬁLﬁmﬁa%maﬂ%ﬁﬂgm

01200311

01205211

NNBLAIROETIWIWIAINTIN | 3(2-2-5)
msﬁﬂlﬁfmmé’aﬂqwlumié’m@jﬁamﬂ%mwaom?aaéi’mqﬂmrﬁ RRISTIN
NeNwMIUFUanuuazaslnan i wazANWINITHLEBENRITBNIITINNS

mMySaziasaslnvi | 3(3-0-6)
(Electric Circuit Analysis 1)

flieny wwnfaRugiuuasning aafliEnean1es 2TAnNduNL unasiude
Taifasz nouHaUseMINATZA MIVATIEATAUALAZINT NOB1NIITNY NG
vl aadUTnauss NN N 299TeuLRilIuAzEuARE Y aryaynegy Lt
wiumiimed  mydensianualnnszusssuluamusaids 299mag
NITURRAL WITEWLNR

Definitions; basic concepts and units; circuit elements; resistive circuits;

dependent sources; circuit theorem and analysis; node and mesh analysis; network
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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.

19TURLIZVUBLANN T AN | 3(3-0-6)
(Electronic Circuits and Systems 1)
AmidaaSuuNITa ; 01205211

qﬂmrﬁmiﬁwﬁﬁﬁ E\Tﬂwmzmwwzm:LLaLm@”uLLazmmﬁmaaqﬂﬂifﬁﬁlﬁﬂmaﬁﬂé
ﬂ’]i"jLﬂi’]::ﬁLLﬂzaE]ﬂLLﬁJU’JGﬁ]SSLﬁﬂﬂiaﬁﬂ&ﬁug’mﬂizﬂﬂuﬁﬁEJVL@T,E]@ NIUTFLADIRO
mg’JLLa:mﬁwﬁm@ai{Naau’m ’Jdﬁ]i"luLLaamww?jamaﬁmzmﬁLm’]:ﬁé'mviy’]mmm@
e NVBINTIUTRIADT Nﬁlwmﬂﬁuﬁs’m @TTUSJ’]UL%W‘]”]Lﬁumma:miﬂi:qﬂGﬂmdﬁ]i
FoduuazliiBaidu 29esmnenasturssnudainas

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.

MIUTEAIRFY YIUATNG 3(3-0-6)
(Digital Signal Processing)

o oA a € a |

aryfy’lmnmvl,mamaaLLa:izuu ﬂ’]‘ELL‘]JE\]\‘]“l{\I“LiﬂiLLm’,ﬂ’l‘iLLﬂaWjLiﬂﬂm@]m%a\‘]
mmﬂaafﬁ‘ miﬁ'ﬂéﬁashaé’tyty’lml,’sm@ial,ﬁaa ﬂﬁi’?Lﬂi’]:ﬁﬂ’]iLLﬂa\‘]?}axﬁtﬂﬂvl,&i

A A v 2 [ A 6

LW RSUWLUSINTULIRNTILE Y Imqa‘mwaaszuunm"l,mal,uaa ﬂ’]ﬁﬂiz&!ﬂ@ﬂ’]i
Uz ua I maINg

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.

Ufuandidnnyafing 1(0-3-2)

(Electronics Laboratory)

SmfigasiSuuannian : 01205231
dfianmufsatuitefisouluiznasuazszuudiinnseding |

Laboratory experiments on topics covered in Electronic Circuits and Systems |.
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izumdmi’smmﬂﬁfy:mn 3(3-0-6)
(VLSI Systems)
SmigasiSuuanrian : 01205232

mwﬁuazgﬂLLuumaauaaﬂi’lwfaL@]ﬁ MIFNATUER alwladisasTunas
ATTLIBAITHAS  NARALRZN N ENRIUNNTEBNUULINIIIIN  NMIANALANRNIIOUS
I@mLLﬂ@LLa:m%aaﬁamiﬁﬁaaaLmu ﬂ’]i%’]@i’m&lﬁﬂu:mao’mﬁﬁuaalﬁmmzawﬁq@
nqufresenidiauazmaluladMisitos miseserduiuiaIvawalng
lagliavhuea mi“n@aa‘uLLazﬂ’ﬁm@i’lmu’wauﬁq@

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.

NMIIWWNIE U AU WENRILIAINT | 3(3-0-6)
(Operations Research for Engineers )
AmfidaaSuuNInan ; 01206221

LﬂﬂﬁﬂﬂﬁSLLﬁﬂu@%WL%Gﬁ’lﬂuﬂ WUURBINNATAMEAT MRWANIILTILFUIAZ
ﬂ”tym@l'mu wuu1aedlasitng wwusaeInagaInsd ﬂytymmwudma:msmmu
ﬂ”tymmiuaummmu mﬂﬁﬂmnﬁﬂ%ymﬂwmvmﬁhiLﬂ%ﬂ@%%?jdﬁﬁ%%@ 3
qadulanoldanylduinenuazanuifios ﬂqwﬁmuﬁf LEWNNINOARINILUINNY
lasams

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.

MMIIUNIAURUITWENILIAINT I 3(3-0-6)
(Operations Research for Engineers II)
ATNADITIUNNEY : 01206321
madansuidywidaimuansnladdw o MAUANITLRYFIUED
AMABANIILAVINWIBLAY TABANIILIVIAGN  TABANIITINAIG  Inadkan13aene
o % a a v ~ Aa 1 [} 6
wazdniawe  nasjunines  inaftensuidgwindenuinazde  gnldaniaew

LRZLUUINRD
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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.

MIDLWUUVIAINTIY 3(2-3-6)
(Engineering Drawing)

wademadoudonswazdiey  Mmadvugdnsaimnediadszand  nadow
mwaaﬂmswﬂﬂn ﬂ’ﬁLﬁﬂuﬂ’]Wﬁ’]&Jﬁa mﬂﬁmm@LLa:mmsvamﬂm@mé"au na
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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.

%é’ﬂmiﬁpug'mmaﬂama@lﬁmmiw 3(3-0-6)
(Basic Principles of Engineering Mechanics)
SmficasiSuuannian : 01417167
NMIIATIZALTIFNQAANNLFIANIRLHINTTUTURNNIANGanLLATINTA LA
Lﬂ%ﬁmﬂaﬂamam{maavl,mLﬁ”aaﬁmaumamim:aauwamamfmaaakbmﬂ WAz
i'mqlﬁam%ﬂm:u’mﬂgmimﬁiauﬁmaaﬁa@”u%é'ﬂmaomuua:wéhmu
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.

AsnwawTanauls 1(0-3-2)
(Software Development Training Camp)
AnauyuinsznIwamlduniulidinii 48 alus

Program development skill enhancement camp, at least 48 person-hours.

MU TUNTUUUUN ST 3(3-0-6)
(Functional Programming)
ANtk msUssiiinee  WarTw LLmﬁ@Sawﬁ@maa%ga AUANTULALILADT

« {04' % = é Aa wn dql/ a 6 Aa 6 o it
V\Iaﬂmmmuga InanaWadw UJUANIWUIIBUUARG UNLUIAIT mm@gﬂm@mmu
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Un@ miﬂsuﬁwmmmﬁamq I&JL@]E\]L%ENTW]’]LLUU&’]U mmsﬁ'usﬁaumaanmuaz
g
NWUN

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.

AN ETEaLannIa Ang 3(3-0-6)
(Electronic Commerce Engineering)

maluladwdoddiannseiing  mMInawwazasszuumdidaiannsafing
waluladiedetouazfiemalueman  naluladgudoys nadendaszninaiy
IRESRIBILHE Usziduduanutiues szuuisiudidnnefind 11INIINNTIND
mMssamIaNuTate daununsd enududiudd  HEAAUTINNIEIERINALAZ
mytasnunmssanidsu analairiionge@ana

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.

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

ﬁugﬁumadmiaﬁ”’]mﬁiﬁaga MINILEUlaTINIg miﬁm&lﬁaﬁmumaaﬁqsﬁﬁ]
mMIsfonULseedids  sodesnssudanaiie madanvaslassuuuBimaniw
mMIdenlasans miaammug’mﬂ”agamﬂmw millizmaﬁ]”@mgumauiaga MGG
msa“'m“gumawﬁaga muﬂs:qnéfﬁm%’ugﬂlﬁﬂmmﬂ nmsldaaidoya nssanIng
WWulawasszuy

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.
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msﬁwmﬁaﬂ”agmﬁaaﬁu 3(3-0-6)
(Introduction to Data Mining)

LLuqﬁ@ﬁugmmaamsﬁ'}mﬁaﬁaga n’ﬁﬂszqﬂ@?ﬂﬁﬁ’]mﬁaa“ﬁaga InakaLas
wwudiaed Uiduduaiossruuazanuidudiudy gasendurfindesdoys 15m3
runilosdoya a1enadadula dulindadula ngnisduun maudings ns
FIUUUTINAR IR AURZ UL LT ADILTILE Y

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.

MydvzalanaanUfsnulas 3(3-0-6)
(Transaction Processing)
dl e v Qs v dl

NN IUFIULUAILAZRUUG ammimwmmua:gﬁmﬂ’lﬁ’mn’ﬁmaEluLL‘lJm
wuuaadndTzananasianemUfsuulad Uszlomivasnsiessuuunems
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Hata3aiusms mIuSmInemadasuudad welasusminemadfsuwudaindls
Tutlaqiiu

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.

s:uugmﬁagafug\ﬁ 3(3-0-6)
(Advanced Database)

ﬁaﬁam&uguﬁmﬁugmﬁaga L% N3IANTIINIULDINTI 31510 Tl nsun
A1 uazduiand Uszianvasnmsdaiiuteys (i nudayauuulnd 3udayalu
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Advanced issues in database: transaction management, harmonization, physical

representation and indexing; various kinds of data storage: new database, in-
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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.

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

uiuﬂvﬂﬁv{ugmlﬁmﬁ'unnmaawnaﬂéﬁn‘f NITUIUMIUAZUUUTINBIFINIL
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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.

nswansandwTuugUnInlinfaun 3(3-0-6)
(Mobile Software Development)
& & & e A A o & 6o o
LLwa@W\Ia‘imamannsuuqﬂmmmaawﬂ NITUIBNIINAIWITANGLITRIR T
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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.

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

2ARINNIININY NILUIBMINANLNY  N1I9aUIzLANILNY ‘Ylf]]e}f]‘ﬂ’s’]&miiﬂ’]
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Game industry; game production process; game genre; theory of fun; theory of

game design; environment design; interactive story; digital character; game
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development tools; game platforms; platform transformation; presentation;

evaluation.

mswammanduTLzgnduw Ay 3(3-0-6)
(Web Application Development)
o X ~ = AAA ~
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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.

GELRHES &5 ek 3(3-0-6)
(Business Intelligence)

izuuaﬁua%um‘iﬁ'@ms ATTUIRMIAARWI amﬂy@]smﬁwl,l,azd’mﬂs:ﬂaumad
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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.

M3SEUVDILATAIINT 3(3-0-6)
(Machine Learning)

mﬂﬁﬂLLamTumau‘?ﬁﬁamsﬁwﬁmaoLﬂ%afﬁ'ﬂs ﬂ‘s:mumsl,%aqﬂﬁfzmaaﬁuvlﬁ
MIAaFWa LmeamsL’%'ﬂujLLuuLuﬁl,b?mm%omﬁﬁma{ KUUINaINITA WL
1 ad 1 a 6 &~ 6 A 1l a aa a
Faw ITNITWUL BANITITIaa3 WanTwnITuenLes ta3aansdseaniney 3501318
zfjw m”umau"iﬁl,%aw‘”uﬁqma@ﬁ ﬂ’rsﬁsmjl,l,uuvl&iﬁﬁml,uu mmﬂamjuiaya

Techniques and algorithms underlying machine learning; inductive process of

decision trees; parametric-based Bayesian learning approach; hidden Markov
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models; non-parametric methods; discriminant functions; neural networks; stochastic

methods; genetic algorithms; unsupervised learning; data clustering.

MIAUNLAYG 3(3-0-6)
(Knowledge Discovery)
%é’ﬂmimaamiﬁuwum’mj msﬁuwummj’[mé’m‘[uﬁﬁ mamm@;mm%a
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Principles of knowledge discovery; automated scientific discovery; inductive

reasonin; knowledge discovery processes; knowledge mining algorithms and tools.

ANNTUAITITZULABNRLADS 3(3-0-6)
(Computer Systems Security)
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Computer security; access control; authentication; authorization; cryptography;

system safety; system backup and recovery, security policies.

waluladnguiuanaznininEens 3(3-0-6)
(Cloud Computing Technology and Management)
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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.

walulagnisusma iy 3(3-0-6)
(Web Services Technology)
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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.

waNNIIANNEUAIUaaAR DRI 3(3-0-6)
(Principle of Information Security)
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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.

unaanasudayarmalnguaznsiienzi 3(3-0-6)
(Big Data Platform and Analytics)

T,maa%”wv‘ﬁrugmﬁiaa%’umiﬁ]”@Lﬁuﬁayamm@lmg meﬁmmaa‘ﬁayamm@lmy
mﬂﬂmmuumzuuLLuum:mw%aum:uunﬁjmum szuvIWsamalng ARITBYA
mssasy  madhislesldiasasfounuiesdinesusslildiosfnes  inafiams
3Lﬂi’1:ﬁua:msﬁ1mm]”a§a i Le3aTadszaniiew msﬁwjmaam%iaﬁﬂs 3
Wennyol msﬁwjuuuﬁﬂ Wladtaya MINANeY LATNIAALABNATAN BULAWIL
myanzdlassaiuas ldlslassanauuuuuatuaziianass mﬁmm:ﬁﬁagaﬁn
MW % MImAuQuatays  wadaWiaw 1w Tayanaw MITLNALTIA
NIMFANEN

Big data infrastructure; big data sources and types; programming on distributed

platform or cloud system; large file system and data warehouse, and streaming;
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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.

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

mﬂIuIaﬁmia%mﬂiagaﬁmmw NILRAINANTINN mwmﬁauvlm ’iﬁw”ﬂﬁ
L?HN %@%mmﬁuj mﬂﬁﬂmiﬁ’]mua%gaLmuﬁaﬂizau NI0ANLLUNMTHLEWS
éﬂI‘ﬁJUM’] éaﬂiwﬁﬁuw”uﬁ LLG$§%IWﬂ‘§’]ﬁﬂ m‘sﬁ%auai@galuﬁaamoﬁ%mrmmsl

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.

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

UNTULRZNTHAN TN ﬂ’]iw”@uu’numﬁi”maowmgiﬁﬁ] mm’mmm%\maqﬂﬁ n13
IAMININENIN Y MISANIANNELY miﬁ_l”fuﬁl,ﬁadﬁu NITUIUMIURETBNY NN
lunssaaiusn msnufiioaiuionluian

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.

ﬂﬁu‘"@mwﬁ'ﬂgal,ﬂﬁﬁ"avlﬂ 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
SmfigasSuuannian : 01403117 wialSuuniouni

UYJUan13dMILITN 01403117 %é’ﬂgamﬁﬁﬂﬂ

Laboratory work for 01403117 Fundamentals of General Chemistry.

%é’ﬂgamﬁﬁﬂﬂ 3(3-0-6)
(Fundamentals of General Chemistry)
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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.

AMAARASIAINTIA | 3(3-0-6)
(Engineering Mathematics 1)

Aaa oA ~ e o ¢ & 1 A o ¢ Ao ¢
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Limits and continuity of functions; derivatives and applications; differentials;
integration and applications; polar coordinates; improper integrals; sequences and

series; mathematical induction.

AMAMRASIAINTIY ] 3(3-0-6)
(Engineering Mathematics II)
T 1NA8ILIIUNINAY : 01417167
LINLABILAZLIVNATHATLATITHNTIOU Lmaﬂé'amaaw\iﬁfu%mm”aLLaJi Lmagé'a
Y e &
P ININTUANINLADS
Vectors and solid analytic geometry; calculus of multivariables functions;

calculus of vectorvalued functions.

AMAMRASIAINTTY 1] 3(3-0-6)
(Engineering Mathematics l1)
SmficasiSuuannian : 01417168

aumnﬁaagw”uﬂ%aLéfué'u@‘"wﬁa awmsﬁoagw”uﬂ%aL&%ﬁﬁé’&lﬂi:ﬁwﬁﬂum
A7 WanILUadanUan ez Nan IS aINNE NaLaaﬂﬁLﬁuagmuﬁﬁﬁi‘l JeUy
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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.
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01420111 Aanaraly | 3(3-0-6)
(General Physics 1)
NAFNRAT NIILARAUNLULEITNARN QAW NAANEATVAI LAA qmﬁwamam{

Mechanics; harmonic motion; waves; fluid mechanics; thermodynamics.

01420112  A&navaly 1l 3(3-0-6)
(General Physics Il)
AmfidaSuuNITa : 01420111
INWudndn aduudmaniaw vauenaas ﬂ§ﬂ§q91ﬁﬂL§adﬁuLLazﬁﬁLﬂaili{
Wans
Electromagnetism; electromagnetic waves; optics; introduction to modern

physics and nuclear physics.

01420113 YuAnINENS | 1(0-3-2)
(Laboratory in Physics 1)

v

NG AITIUNIAAY : 01420111 RIATUUNTANNY W38 01420117 WIaLSUUNIaY

N
dftiemssmsimAanaaly | nieRFndiugu |
Laboratory for General Physics | or Basic Physics I.
01420114 YFuansnEna I 1(0-3-2)
(Laboratory in Physics Il)
SrfigasSuuannian : 01420113 uaz 01420112 WialSuuwiauriu wio 01420118
NIDTUUNIDUNY

UvamssmivimAdnanaly Il naREndAugw Il

Laboratory for General Physics Il or Basic Physics Il.



