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(Computer System Laboratory)
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(Introduction to Data Mining and Knowledge Discovery)
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(Deep learning)
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(Introduction to Robotics)
NISATUIULTIFLAY
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JEUUAMIatinduazn1sAIuAY
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(Operations Research for Engineers 1)
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(Operations Research for Engineers II)

A5IUTHATULUUHaN Y
(Functional Programming)
FrnIsuNIvESAnNsating

(Electronic Commerce Engineering)

ANuTuAsUapnfglunSWaILIga RIS

(Software Development Security)
LSRG

(Data Warehouse)
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(Introduction to Data Mining)
nsUszananasenIsUasuuUas
(Transaction Processing)

s arIUTINteya

(Data Acquisition and Integration)
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(Advanced Database)
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(Software Testing)
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(Mobile Software Development)
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(Digital Game Production)
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(Web Application Development)
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iﬁa%ﬂﬁLﬂuiﬁa%wawﬁngm

01204113  AuNAMBsKAZN1SIUTNINAIMIUIAINTABUNIADS 3(2-3-6)
(Computer and Programming for Computer Engineers)
Tnssasiugiuressyuuneyiamesadelvl msuidamieduneus 35mseenuuy

wazialsunsy madeulsunsuidesudionmszdugs n1slusunsudeing n1sflnufoRnng

TWswnsuluesujufinsaeuiiawes

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  mswaLIBawiReuiumesitosdy 3(2-3-6)
(Introduction to Computer Hardware Development)
nslusunsuluseduesauts ndosdotfiooanuuuuiuieasiins nszuIunisadne

WHUIISTUN miﬂizﬂa‘uLLsiuNa]iaLﬁﬂmaﬁﬂéﬁugm ﬁﬂwmﬁugﬁﬂumiﬁwmizwaumaiﬁmm

A3TNAS
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)

89U wariladdu asanenans Bnsfigatuarguifomsadamans domuasduneu
FuvuiFenan "ﬁmiﬁfuLLasmmé’mﬁuéLmUUimg%w galauadinnazlieinsaluuuysnd ealauin
wuuneasazhensallifisuiun wiesdnsiswaznmsmuald Jamidaduldly

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)

Hoyavdiauusssuiiugiu Iiun nowdesivdou umeasy s1ensulsl uasns nns
asedoyausTsn Tuneuitiugrudniuuitam Wi welanisueniiowivuy Bde855amn
MeTzianududeuvesuneuds

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

palnumdnademuakazdsldimun nMwnarlhieinsaluuuusnd eslauiaiuy
nnauazhionsalldfieusun wissdnsridarnsiuiald sutuvessenad nmsdailllduay
Yoy idaaulals

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)
sy mseenuutlassaieyauartuneuds nmsuddgmienslusunsa
AOUILAOT
Skill development; design of data structure and algorithm; problem solving by

computer programming.

01204215  adiaAansiugiudmiuinansaoufianes 3(3-0-6)
(Mathematical Foundations for Computer Engineers)
Uipinnwosuarnisiann weinduarnmiausssuuidadudiownind nsuands

W dmeuvesszuuiBaduy svuuleinuy aumsdeyiusiadususiunis seuvaumadeeyiusids

By maudtgmiddimnssuseaenfiunes nsmanediandessu
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.
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01204216  anuthanduuazaindusuinsaeuinas 3(3-0-6)

(Probability and Statistics for Computer Engineers)

JuniidesiFeunndou : 01417167

mnuthasdu ananhazsduwuuiiGeuluwagaududaszveannnisal fuusgul
soifloauazseiles flsitunisuanuasuazamnuvuiuiy faiduvesiulsduiisiuazvatsd ngued
TUULEVIUIN Y NEBIIIAAYIINAIS ATANTIUUILALAITATINNINAITNTEE N15UTBUIN
AmMsAies nsmageuAIzasUaTng n1suLanuaInITdufieg1s YasAnudesiu nmaaey
auuAgu nsUssendtulgimamnssuneuinames

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 N1S0NBUUITUUAING 3(3-0-6)

(Digital Systems Design)

v
aa v A

SYUURITANUFIY ﬂ%mﬁmwuga WALANITRNLUUNINANE apdnine N1SAATUIN
v & a a a o a @ a o
miﬂﬂmaﬂwqm MITPIUTEANNINTIU WITTAU Wal-waed 2WITBInuLUUUsEaUna LGy
wUULUSEA1WI80 iLDaLe 581 LATLSH 1ATATUIN NISIIADNNIMDIVILDDNLUUNIATING
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)
dudsznevvesroufinmesdiuyanauarn1sinseszuuUfoRnsatelul nnsld ns
goun13e uaziaLlUsunsnUNsEUUUfSAnsalfelval nataungenduasuuedositedewiu
Fnweiuguieiuauaonfuroufiunes
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  @anUnenssunazadnusznauAdNNINDS 3(3-0-6)

(Computer Architecture and Organization)

JuiideeSousnnou : 01204222

ﬁugmamﬂmamimamﬁama% AlAAERSYRIRRNTIIMBS LATsassareIRUsEnay
mieaud1 Msdeusouaznisdeats Mwleawiud gunsaldelaty adUTENBULAYNNTEBNLUY
nirgUszarananals UseAnsnimuarnsifiuaussous wuusiaesszuuLuUNIEats YIRS
ﬁﬂ’]‘ﬂﬁlﬁlﬂiﬁﬂLLﬁ%QQﬁUi%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  3AINTIUABUNIABSLUDIGU 1(0-3-2)
(Introduction to Computer Engineering)
n1sHnUJuRn1sidesuluiideninettesdunuildumalulagluaiudig 9 vea1vn

AmnssueaLiIwes nsuEuslATIUIMATINABNA MRS TLAT M TUTINTT S
Hands-on introductory workshops in topics related to computer engineering
technological trends. Presentation of a computer engineering project that solves real-world

problem.

01204313  AsAATIEUAZEBNUUUTUNDLAS 3(3-0-6)
(Algorithm Design and Analysis)
JurfidesSeusnneu : 01204211 uag 01204212
nsERNLULLAY AT ETuRRLTSE ATugniaIwestunouds Msinsesiududon

JunauIsiNazluy walanisuuseniosuy nstuswnsuuunads Jgynudnisde Jgninsl

Uaymuuvanysalidud
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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)

AviidesSeuiniou : 01204216

N1TAUATILAENNTATINAINTBYA NITIATIBYTRYARUUUTEAN A1TIATIENAIY
wUsUTIu MylieTeiuuuannes adfudifeu nwdeudeya msinszernie nsdenduls fite
nsUszlunaildlunisiGeudioeios msuszgnimeada

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)

Tulpsmaulnsaiaasuuuileda TUsunsunuuiled ssuuUfuinisiianase n1sAIUIUNaS
G%’] ﬂ?i@@ﬂLLUU'ﬁSUUL%@a@Iﬁ FN1TRRNLUY Lﬂ%@ﬂﬁ@Lﬂ%ﬂJ MU8UITNIANALUURIAINANENUIY STUU
Heshuuedetng nsifenseuaysyuudaa onan

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)

gunsainIsTadnsuMINRIuIsEUUABLRINDT 29I UTawesUsvend 19seatuondussynd n1s

Usggnaldszuvlilasaoulnsiaesuuvilsin madeudeiionsin madeusosewineszuy msamn

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’iagaLLazLﬂ%aﬁdﬁaﬂauﬁfamai‘f 3(3-0-6)

(Data Communication and Computer Networks)
WIBYILN1TFRATTRYALAzINATEIUTEUULTUA Fethdnaas nsdelayalutunienw

nsmuaulusziuidenlosdoya wmaluladveaaietisasufiamesuinaamsinazuinaniig
aondnenssunisdeansuasinsinaea

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)

iidedFsuNInay : 01204225 w3e 01219222
waNALISNTURATOUKAEIAN1TN1YINNUYRdUshnsulYu wadwuwaRT AIUTTY

TUsunsu fudeulss fMussananauualas AdalUsuNTN AmduiudseninessuuUfiBnswaseensinag
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)

JurfigeaSeunnnou : 01204225

LLmﬁ@ﬁugmmmizwﬂgjﬁ’ﬁmi NITUIUNITUATANMENTBUAU NTIANITUAZNNITATAUA
S1FUNTTUIUATT N15TANITSUEN/de00n N15EANIIULIBAIINE STUULTL AUTUAITEITEUY
ABNNILADS

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  JANTIUGINALS 4(3-3-8)
(Software Engineering)
FurdideaSeunnnou : 01204212
WUIAAATUNTZUIUNITEONALIT AILUVVDINTZUIUNITFONALIS A1TTANITUAZNITAY
Tayan1IuAoIN1T WATANITIATIEREATNITOONLUUTITHY A1¥IN1TIUAaLUUELONLEa
andnenssurenduas n1seanuuukuusy mallANssIaaeuTealIg N133AN1TLATINTSYONALIS
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

NNNITAIUNTEUIUNTFENARIT N15UTVUTINTEUIUNTBNARITUALIUAARMAIN
TUPAURINTZUIUNTIONALIT NITIANITLAZAITTIVTINAILABINIG NITIANITIATINTEONALIS NS
Uszili 15190 UIULAZANTNIUUNUIN miﬂizﬁ’u@mmW%Wﬁm% WALANIIHIIAFBU N3
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

dnwazyhluvesssuuansauma wallanisifuteya nsuinsteyauaznisdumdeya
n13¥nszuuLiudeya wmalAnsdnedayaluumIe NannN13Y895EUUTIUYTRLaLAENITIANTS
F1udeya gm%’auﬂmmuﬁwﬁwﬁy’u WUULATBYNE WUULTIFURUS washuuldaing nsussgndldaussuy

Futeya
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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)
nQuineuaztesTINsfesiunsuinnefuazmaluladarsauma nsmidyduas

ganssudidansedind msldnuroufinwesiiningusvasd Beafsfumuminiosiunsdanslus

asauwa l@amlunsyn dogavnasdiuyana mnudsdduszuunenfines nindaumatiyan
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)
nswdatiuuiedu n1swdasyises n1swlasarUary nsudasd nsuvaaindnuas
nsUsEEnd
Linear transform; Fourier transformation; Laplace transformation; Z

transformation; wavelet transformation and applications.

01204391  UUANIITWRIUIINEENIITNUasTIAN 1(0-3-2)
(Career and Social Skill Development Laboratory)
yinwgn1sdeansuasnsiausInAUgau mInamukazdnnisan snvensSeuife

PULDY NMIIBAraTEsIIY Wnwensduaue nndugin anuiidestuieafunismain a1l

Jowuefunisiussdiuyees msfidesiuiesunmaduaznaunis
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)
nsinauluavIndenssuaeuiinesluaniulsenounIsionyuy nIeIuNIAsy

yheigiamie videaniudn Taefiszeznandudunulidesndn 240 §alus waglitosndin 30 3u
ving WiellduszaunisalannisluuuaauildSuneununsdmiudmivarnnizniainssu
ADUNLADS

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)

fAndmeudufiugiu wuudassmsiuandemoudy A0a n3in wagnsiaiude
MBUAN NIuUAILUUETIWNT 2995A70URY %umau?s'%ﬂ’mLUaﬂwuL%%LLUU AIDUAN NITHENAIUTZNBU
LUUABLAL TuneuInIsAumuUUMBUsY Tnennsdhsiaduidanieudy msuszgndldauamend
ADNILADT

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  |ATRUILABUNILADS 3(2-3-6)

(Computer Networks)

SuidesSeuinieu : 01204325 w3e 01219224

yalnslnaoadian/lefl nseenuuuiaviiegled Inslnasanisdmdunis nsideules
sEuhaedetnefefidn/lefl msdamsieietns auiuaseaadetis Wufiueatoa lUsunsuUszens
AUAIEUY

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)

FurdideaSeunnniou : 01204332 wia 01219222 wag 01204421

LA simanUngnssunesiuaaiedng laswaiadeyaluszduimesiua laseas
9 n13919Baiunmienud nsuszaudmazlueesiua Wawauazn1sdndeme nmsdetayaly
seiuiediua mamulugaiaiedsluseiuinesiua maideusioszwindugairesiua msuszyndld
andnenssumesiualasetiy

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

A a a y) Y a a i ] <
SZIW/IEJW ﬂ']iLGUEJ‘UIUiLLﬂﬁlIiU-IW‘Uﬁﬂ'ﬁ ATABANTIETNININTLUIUNT N5FDUTLENUDY
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onfinfidfiuasyRft nazurunisfuey soidoniAn dunsuitdmiudiuuasdliuinig Waunsudy
gunsalATeUY

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)
JuiidesSousnnou : 01204421 uag 01204422
InsnAoan1sIALEUN IS mié'i’jwhmsﬂauquﬂﬁt,%”]ﬁq N580NLUVLAZNISRIATTEUY
LAULELOU FEUUNTAINTY N159BNWUUTEUULATEYIEUTHANII NTvInusuiuvesgUnsalanvainvaiy

NER

e

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

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

01204427  ANUUADANYTZUUADNNILADILAZLASDUY 3(3-0-6)
(Computer System and Network Security)
aulanfeniessuunsNiimesazssuunseveildau nslaudlaevialy Ans

dosruuaznsantigmainnisland qeseuvesiiviiled nseuvesszuvyfianisiaeimly ndssilelu

N139539EUANUUADANY NSNAFBUNISIIETEUUATEUY MIFullaiumnnsal Msiauuleuieniy

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  szuumauNamasiedwuuliany 3(3-0-6)

(Wireless Embedded Systems)

aninonssn msUszgnd wazyalnslnaeadniuinetioilsilians Tnslnreadeansi
FEAUAIT NITUUFUNUAENITINAVDITBLS N1THANLATUTEUIANATOYATENINNIE 15971989
Janemadsgunaninasndedoya nsdanistids nsmuativinlad mavauiwazindsenduauu
aniiFouledliane

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)

nsdeasuuuliane infedisameiuuuliany walulad wnsgiusazaiulsenay s
muaumslideuuuliane anitlnenssmamenmuuulimeuaznisesnuuy nmsidaasauagnnsviili
Aowa duwesidauuuindeuil nssasuedetis nsussfiulssansnimaietne

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)

fl
a =

A NdeaSeuNIneu : 01204313

[ ) o

NsaLIgeNALISTIngdmSusEuUaTaUWATEAUBIANT WAluladTnguuunszany
anUnenssusuunosuikaznsussyns

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)
JvrideeSouannau : 01204225 e 01219222
nstmesdusznauntwlusunsy arwiidesiuiertunisutaniuilusunsunass
WUaNI¥ NMTUATIZATIANA LT9NUFURUS LazlBeaunung nsdnatdun1snssdyansel n15a31
sWaeesuassUsuTalvnsdign nsdansdeRamannszminsnisuta
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  STUUAUIMULUUIUIULASIUUNTERNY 3(3-0-6)
(Parallel and Distributed Computing Systems)
AuidesSeuiniau : 01204225 uaz 01204332 %3 01219222
WANNITWAZHUINNUJURVDIITUULUUNTZNE B15ARISIAZ gL TUUUTUIY S2UY
veeldagszuurnelng msiuasuazauUasniovessyuy masdualunguium wuUiiad
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)
1A53859Ua2N159P09AUTZNBUN1WILUTUNTH FaUTzulaNan1¥ MNUduRUS vie

Toya N13AIVANEIAUNITTINIL N1sAuANlUsUNIUERY N13dnNTnteiua LT melian1sdugng

NSLARTEIUYDINIYY ﬂ'ﬁﬁm&ﬂLLﬁ%L‘U%EJ‘ULﬁEJ‘UﬂiE]‘ULLU']aGWéJﬂ‘?JENﬂ’]iIUiLLﬂ’ill
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)
Ty 1uLarUselnnUeesEuuNanass UsEiiunisoanuuuIsuunanass fuuu Wesuea
ANNAUREALEEIe Amdedeld nsveundentu nisiliidadansiu nsdeans nns
Indnfunanais msatiuayurssnmuaziegaaiosde sruunatatuuilii nsdlfn
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)

FuiidesiFeunnnau : 01204332 uay 01204325 wie 01219222 uay 01219224
nEnfiuguaiusuasaends Inginissiady nsmUANNTEnae nsfigatinete Anudiuns
Uaoniyvesseuy ﬂ’gmﬁ’umﬂaamﬁwmgmﬁﬁaga anusiunsasnseveneserns Ussiiuduainy
fupsasasuluszuuaenfivnesuarSumnasiin ﬂ{]‘mm8‘17'iLﬁ'EJ’J%@Qﬁ’ummﬁumﬂaa@ﬁ%aa%uu
ADUNILADT
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)
SuniidieaSounniou : 01204341 wie 01219243
aorlnunssuvessruuneuiinmes andnenssuvesszuuiudeya aadnenssy
FoNAWITTEULLAETaNALITIUSLNTUUTEYNd annTnenssussuuanulasndy andaunssulieusnis
wagN13AWInTIUIN1g welwlagadelvisunsana msifiuvdeyanaszuunions
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)

Av1NfaTauNINBY : 01204351 ¥isa 01219231

LUUT18090890BYA TEUUFIUTOLALUUAIAUTY LUULATOUNY WaTUUULTIFURYS
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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)
N159A5LUUNUIBNUNALUTATANTAUWA N15IIMRUTUSEUUANTEUNA N15IANIT

n$wensmamaluladansaume msdnnislasan1sdmunIsosnLUy ML 138519 N1sAnds

WaENSUTTHUNATE LA TAUNA NTIATIERATIEA18/NaUse LT UEUS USTUUENTEUNA NANTENUTDY

waluladansaumasonsdng deyana uazdediny 930535u nguae wavulouieseduussinad

Aedestumaluladansaune
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)

fugrunsfufusaznisiadidudogs nsUssdudsydniamm mansidaiurun
Tney n3esdiolunsvhassudl Imaa%wﬁugmﬁumﬂlmg szuubildgaia audAineaifvaslasiasisves
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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 weluladansaune winnssy nagnsivenisianismalulaguasuinnssy 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)
unAandnuatureuisnislumsinnesitosauweiotedsaueoulainnyuuees

mMavimilesdeya MsrunuTITY MFIRTIEEAnms meinensdenles myllneiavia
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)

LUIAMIULTIANMINE AW 91saen leduudaiea Imnssuseulnlad mslivewa
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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)

SrfigeaSeunnnou : 01204216
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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  UgyayrUssheg 3(3-0-6)

&9

(Artificial Intelligence)

Ay NfaaseuNInay : 01204313 %39 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)

JwiidaaFeuunniou : 01204461

WATANTITUNUAINTLUUNTOU WUUNNAE WAZKUUYIEANNMING NTAUMFIUAIILT
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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  N5USTUIANANTEISITUYIALUBAY 3(3-0-6)
(Introduction to Natural Language Processing)
wansALINUENUAILIYINTUTERIaNANYIETINYIR NTIATIElATIAT

UselgmBannadunus NSENUAMUNLIevaIUselen NSIASIELaras19AUNeIRusEninalselen

Introduction to basic computation of natural language processing; syntax
analysis of structure of sentences; semantics of sentences; analysis and relation creation

between sentences.

01204464  diAuAEATABNNLADT 3(3-0-6)
(Computer Vision)
Lan1sAnlAFUnIn N1375I93UT0U NTWNUIUILAENISHULEREFUTIE N1sarin
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AdNwaE 113331909 lasseUssamiisdlunisuszuiananimmensuiiunes inalaadelaly
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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)

AwfideaSeunnniou : 01204351 wia 01219231

NFEUIUNTAUNUAINS NMTIATIEveYa N13d15Iteua Nsnseutaya nallAn1syi
willasdaya N1sIwUNTaYa NSAUNUNYAINENTLS N13dnnduteya n1sUszenAnsyiumnilestayaly
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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)

TasseUszamidien wnfaiugiuveamsdouiuuuidaey n1sedeuasmuiudy
waznsunsdoundu lasenguuudeinuinis Iaseiskuuiungy msseuseuuliiiginaeu
wuudnaeamsasne wuviaesdmiulymasiu msussgndldlassneyszanmiieuwuudn

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  A@EASHUBUALUBIAY 3(3-0-6)

(Introduction to Robotics)

a dy | 6 1 o’dy 4
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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  NMISANUIULTIIAAY 3(3-0-6)
(Numerical Computation)
JvrideeSousnnou : 01204211 v3e 01219218 uag 01417168
Tnssadreszuuiavsuinvespeufimes Juneudsiiientsusyuianaavadn n1sld
poufimefiilensuitgmmaimnssulasiuds MsmeUszanmunis Msmeyius msduiingnd
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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)

nsafsFLuuTEUUTE ka5 1e0IUY Matstszuuidoaiy madeseilulau
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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)
JuiidesSeusnnau : 01204313 wie 01219218
Usgifmansuaznmswluneniimesnsiing ssuunsuiunesnsing diusoUssaiu
dmsunmadeulusunsulszgndngfing dupeuiBusawesnaiindfiugu nsulassade Viruz 113
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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)
SuniidaeiFeuanniou : 01204313 %38 01219218
NeRNLUUKAraTsTUURRdaTEnINgldiuAaNImes aanUnenssusuansawisuas
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NFNg
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)
msﬂizmamaé@ﬁymmwﬁ%ﬁaLﬁu%umaﬁ%iuu%uwummsﬂizqﬂ(ﬁmﬂ%’muﬁq 1
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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  @vfiafnw 7
(Co-operative Education)
nsufRnuluaniudseneunmsludnungninanudansafielilduszaunisaiannms

TUFtRnuildfueumnedmivauninimnssunenfinmes
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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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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a v YV =)
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N13ANY
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)
nMsAnwIAUAIIMITIMNTIIABNRIMBssEAUUS RS waziSausoadoudusienu

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
Tassnufitnaulaluwaussng 4 mednuimnssuneuiames

Project of practical interest in various fields of computer engineering.

S18¥IUINS

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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