AND5UIYS182%

e dusiainvemdngns

01204113*

01204114*

01204211%**

ARuNLMRTLarN1TIUTUATNA T UIFINIADUNILADS 3(2-3-6)
(Computer and Programming for Computer Engineers)

Tnssadsfiuguasszuuneufinmesadelml - mauitiymietunend®  35ns
ponuuLLaitaL TNy madsulusunsmdesiudeniwsedugs mslusunsinds
T MInUGUANMsIUsunsulwissljiinismeufiames

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.

nMsmugsawsaeRmesiley 3(2-3-6)
(Introduction to Computer Hardware Development)

mslusunsuluseduendana  wnleslofionenuuuuniuiasiud  nszuiun1saiis
uHLAsIs NsUsEneuLuIasBdnnseindfiug shugiugiulunstasyuy
Sumedifinvesassnds

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.

AdlnAERSIALRIELaE NG BN SAIUIN 4(4-0-8)
(Discrete Mathematics and Theory of Computation)

e @y kaviliidu assnenans en1sigaliazaulieneadamans denuwag
fumerAtuuuidens)  Fmstusazerudiiusiuunngdn  eelauinndiianay
Tennsaluuudsnd eslauauuunaatarhensallificuiun w3esdnsiisuaznis
aualld Jaymiisaaulals

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.

* g3 udalna
w sw%wﬂ%’uﬂga



01204212

01204213

01204214

wuuvtadeyauusTsukaNITLAdym 3(3-0-6)
(Abstract Data Types and Problem Solving)
Toyarlauusssuiiugu un nessewiudeu undres s1emIduld uagnsm N3

(%
o v o

abedeyaunusssy SumeuTBiugiudmiuuitiam Wi wedansuausnieesus
A58aE5aRn mylnTesimududouresiuneus

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.

NOWNNTAILIN 3(3-0-6)
(Theory of Computation)
IfidosSounnou : 01204211

pelanmdnamsi vuaLazdsldimun - nMwaglwnsaliuulsnd  eslauin
wuunaasarhensalldfisudun  wdesdhsidweznsdnald sutuveseusn
msmwnadlallduasdamiidaduldly

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.

UfuRn1sNswAtgym 1(0-3-2)
(Problem Solving Laboratory)

NSNAILYTINYE miaaﬂLLUUImaa%’m'J’a%aLLaz%umauiﬁ NSWATYMIALNIT
TUsunsupouiInes

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

computer programming.



01204215*

01204216**

ﬂa‘,‘mmam%ﬁugmﬁm%ﬁmﬂﬁﬂamﬁama% 3(3-0-6)
(Mathematical Foundations for Computer Engineers)

Uipfnnwosuarmsiann  wednduasmstiauessuudadudomeing  ms
wandadu  Awevvesszuuidadu  szuvleiny  aumaiBseyiudidadususiunis
JEUUANNS Y RUSIdy MsunlagviBaimnssumenauiames  Mameame
famdossy

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.

autazilulazadfdmivimnneufiomes 3(3-0-6)
(Probability and Statistics for Computer Engineers)
Iitfeaseusnmiou : 01417167

anuthazidu anuhesduiuuifeulvuazanududassveangnisal fuusdu
lisailosuazdeiios Haitunisuanuasuazanuvuuiy faiduvesiuysduifoanay
VAEFT NHUBITIIUAVIUIAMEY N uNITATINAIN ARANTTUUILASNITATINN N
N13N528  NSUTTUIUAIN TN DT NsnAFeUANEANIUalng N1TUINLIINITEY
fege  duenuderu  mavedevsuAg  msUszendtudapmmaimngsy
ADNTINOT

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.

* g3 udalna
w sw%wﬂ%’uﬂga



aa o

01204222 ANSDRALUUIEUUAINA 3(3-0-6)
(Digital Systems Design)

aa o

JYUURARTIANUEIU NYANALUUYA WATANITORNKUUNINATYIEA ABININA N15aATUA
v 2 a a a o a <@ a o w
a3snelianiian 2WTBUTTANIINTIIU 1TBEIAU WaU-1GeU 29asiTadukuY
Uszanunaitazhuuliuszaiune) floale 193 Lazihsy 199TAuId Msldnouiimes
BI8DNUUUNATING
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**  MSANUHTRMIMINISUABNNILADS 1(0-3-2)
(Practicum in Computer Engineering)
dulszneuvesneuiumesdiuyanauazmfnsessuuUoRnsaliolud n1sld ms
gou1ge wagiaulusunsuuuszuvufoansaelml  meiammedusuuedou
Pewdesiu vuziuguiefuamiulaeafoneuiiomes
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.

01204224  UHURN152995MIIN 1(0-3-2)
(Logic Circuit Laboratory)
AiidoaFeusneu | 01204222
UtRnsiReafuFesieuluiun 01204222

Laboratory works related to the topics in 01204222.

w sw%wﬂ%’uﬂga



01204225

01204271**

01204313

a0UnenNssuLAE9IAUTENOUARUNRILADS 3(3-0-6)

(Computer Architecture and Organization)

a d'

W RBATIUNIADU : 01204222

fuguanilnenssuneufinnes LG TN L Tie 1 L S (PG NI E
psdUsznemiiemud1  nMsdeusionaymsiieas nMwileawuud  gunsaldelaiy
DIAUIZNIULAZNITODNUUUNNBUTZINANANANY UssAnBnmuaznIsiivaussaue
LUUTIaIIEULLUUNTEANe UfURnsanUnenssuiazasdusenounauinimes

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.

Aennssuneuiiamesidody 1(0-3-2)
(Introduction to Computer Engineering)
nsiinuftinsdestuluidedifeadestunultumelulatlufus 4 vesawn
Fmnssureniawes manavslassnudmnssureufumesiinidaymiudineds
Hands-on introductory workshops in topics related to computer engineering
technological trends. Presentation of a computer engineering project that solves

real-world problem.

M5ASIERLEZDNLULT URELTS 3(3-0-6)
(Algorithm Design and Analysis)
3%1ﬁ9§’au§aumdau : 01204211 wag 01204212

nsoRNLULLAY AT Z it UnBLIS mmgﬂé]’awaq%umau%% NFIATIRANY
Fudou TuneuiniBsarluy walamsulseniiietensuy msTusunsuLuunaTs Uy
Famsdn Jaymnsml Jeymwuvauysaldud

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

w sw%wﬂ%’uﬂga



01204314**

01204322

01204323*

anRdMTUMIUTENAMAIAINTTUABUNINDS 3(3-0-6)
(Statistics for Computer Engineering Applications)
IiideaTeusnmiou : 01204216

nsAuATkaENIsASNINTeYa  NTIlATIETRyakUUYTHIAN  MTIATIEIAI
WUsUTIN MTIATIELUURARRY affud@ey Maeseuteys WATInTEEENIe N3
Beondauus ddtansUssiiunaildlumaBeudieieies matszgninisada

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.

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

Tulpsaoulnsaaosuuuiled TUsunsunuuilesdy szuuUfuansannse nsAuIn
W& nsesnwuUsTUUWelield F5n1seenuu indesewdty wiheussiianauuil
Fmanemiae szuuiliuneierns medeusrauassruUSyyIaKaY

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.

RN sBdnnselinddmsuszuuilein 1(0-3-2)
(Electronic Laboratory for Embedded Systems)

L4 Y o

gunsalMTInd SN siausTUUABNTINeS 1mUBameTUTEeNd 293508y

wonduszend  msussgndldszuululasreulnsiaeduuuilvh  nisdousdeiiiontsde
NMsiWeNReTENINITEUY MINAlASILYLNAEN

Measuring instruments for computer system development. Applied transsistor
circuits. Applied op-amp circuits. Embedded microcontroller applications. Interface

for measurement. System interfaces. Small project development.

* eirudalung
w sw%wﬂ%’uﬂga



01204324

01204325

01204331

01204332

UfuRNIsTEUUARUN N DS 1(0-3-2)
(Computer System Laboratory)
fidoaSeunnou : 01204225 way 01204332 viveniout
UftRnaiedudesiiFeuluin 01204225 uay 01204332
Laboratory works related to topics in 01204225 and 01204332.

nsdeastoyauazidetioneuiomes 3(3-0-6)
(Data Communication and Computer Networks)
Lﬂ‘%@ﬂiﬂﬂﬂﬁ?ﬁlamﬁa;&aLLazmmg’mwwﬁJm Fothdnyayol maéﬁagah%u
meam  nsmuadlusziudenlosfeya  meluladvsanietnsneufinmesuim
negiikazudnune andaenssunisdeansuasinsinaoa
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.

drunpUssaugaNilISTE UL 3(3-0-6)
(System Software Interface)
Fdidendeuanden ; 01204225 wia 01219222
gondTuRnveULazdanIs s uveslUsunsuldeu weaminuaed fuse
Wswnsy  dudeules  fusswoanauueles  addlusunsy  Anuduiussewing
szuuUfuinisuazsensdwisnisuianiwilusinsy
Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor; libraries; relationships between

operating systems and language translators.

SYUUUHURNS 3(3-0-6)
(Operating Systems)
Ffideasoumnriew : 01204225

LLmﬁmﬁJugmﬁumizuwﬁﬁami NIBUIUNTUALAIBNTBUAU  N1TIANITUALNIT
AMAUARIAUATEUIUNIT NITIANITIULLY/E9990 NIFIANITUUIEAIILT SZUULIAL AL
fupwesszUUARLIAeS

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

file systems; computer systems security.



01204341

01204342

01204351

AMNTIUYONAWIS 4(3-3-8)
(Software Engineering)
ApiidesFeuinney : 01204212

WNAAFIUNTZUIUNITTONALIT FILUUTBINTZUIUNITIONALIS N1TTANITHAZNIg
fadeayaniudenis mallansinszikaznisesnuuudeing Mwinislunaiuugdy
woa an1UnenssueeAnIs N159eNLULLUUTY MATANIIANTIAARULENALIT N133AN1S
1ATINNTIONALIS

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.

N3IANIIAIRAIUTONALIS 3(3-0-6)
(Managing Software Development)
IfiFosSeunnou : 01204341

VANNIIATUNTLUIUNTFONALIS NsUTUUTINSEUILUNsTevidwIsuagiumanunIw
TULAAUINTTUIUNTTONALIT NITIANITUAZNITTIVTINAINADING AIFIANITIATING
FONAWIT NTUTETIU N1FIURY TILURALNITLOVUNUIM N15UTEAUAMN NG ONALIS
WAlANISATIAEDU NFUIUITNTIALAY

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.

JTUUTIUYeUA 3(3-0-6)
(Database Systems)
gfidoaSeunnou : 01204212

Snuagiiluvesssuvansaume Lﬂ/lﬁﬁﬂﬂ’]ilﬁ‘tl‘ﬁ@mua miu%miﬁﬁa;ﬂauazmiﬁum
Joya N3InszuuLiudeya mealiamsdnfedoyaiuusigg vannsvesszuUsIuleua
wazmsdamsgiudeya grudeyauuudduiu wwuedetns wudsduius uazuuuids
g nsUszendldnussuugudeys

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

01204371

01204391**

nOVINEkarIsEIIUMNAWALUlagaN AU 3(3-0-6)
(Laws and Ethics in Information Technology)
NOVINEKaLIsEsTIUMNEITaITUABNTIWRTLAzImAlUlagaTauNe  N1SNIYd

o

wazgsnssudiaansefind msldnuneuiiamesininguszasd Foaneiuauminiien

q

funsdsnlusuamsauma e@@amlunsyn deyarnasdiuyana audedussuy
ARLIIMOS NSNIAUNISTa

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.

wiatian1sulaslunsussananadoyyio 3(3-0-6)
(Transform Techniques in Signal Processing)
AR NIRTICINE= 0] ﬂ’liLL‘UaﬁdSEJ% nMswUatanvany Msulasd AsuUadIntds
6
wazNITUTLENN
Linear transform; Fourier transformation; Laplace transformation; Z

transformation; wavelet transformation and applications.

UURn1siaIuinyen eI nuwasdany 1(0-3-2)
(Career and Social Skill Development Laboratory)

yinwgnsdeansuaymIvus Uiy mnumuasdnnisien vinvensidous
Faomuies nouneuayalesssl swenninaue madufih enudidesuientu
mswatn  msdidesiudntunstussfuyers awdidesiuiensunsdu
AUsENaUNTS

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.

w sw%wﬂ%’uﬂga



01204399

01204411*

01204421%**

N15ENeU 1
(Internship)

nsEnuluaedimnssuneuiiimesluanIulsENouNSenNTY MIBNUNIASY
yhesmdgiamie viean@nw Taefisveznandudaulidesnin 200 $lus way
litfosnin 30 Y delilduszaunisaiannisludfoRnuildfuneumnedimiu
AUSUAIVITIIFINTTUADUNLADS

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.

NISAUIUTIAIDUAY 3(3-0-6)
(Quantum Computing)

MAndmeuduiiugiu wudassnisdmadnoudy Aida msin uaznsvaRy
Wendeudt MIUUAMUUEIUYS  1935A78UAY %umau%%mml,ﬂawjﬁas’l,t,uumauﬁm
nsueniYsEnEURUUAIBLRL TuneuisnsAumuuUAIewsL Inenmsdnstaduida
Araudy N1sUszendldnuateuiuneuines

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.

LASDUNYABUNLADST 3(2-3-6)
(Computer Networks)

a a

eLsEUNNNOU 1 01204325 WS 01219224
yalnslnpeaniai/lofl nseenuuuiaviieglod InslnagansiaLdunie n1s

Feulossennaaietnesefidiledl msdanmseiedns anuiupmenedetis 1Suf
woaled LsknsuUszyndnuesouy

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

switching. Network applications.

* g3 udalna
w sw%wﬂ%’uﬂga
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01204422

01204423

01204425

ﬂﬁﬂ’aﬂmﬂ%aﬂw&JLLazﬂﬁé]’;whﬁjugm 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
Fdidesdeuanden ; 01204421 WiaSsundou

UFtRnieiuin 01204421

Laboratory for 01204421.

anlngnssuimesiualAsevuaznsUTEeNeldau 3(3-0-6)
(Network Kernel Architectures and Implementation)
Fyniideadouiniey : 01204332 130 01219222 uag 01204421

LA siawaadnenssuaefiuaniatiy lassaedeyaluseauinasiua

1ASIAS9HITU  N15919DIINUIAMUT  ANsUSTAUTIzlumesiua TUswaLaznig

e

[

Al nsdveyaluseduiresiua  mswalugarsevisluseduiAesiua N3
A ' ' & ] ¢ A
L%@MG]E]’i%W]NIQJ@JﬁLﬂ@iLU@ ﬂ'ﬁﬂi%qﬂ@ﬂ%ﬂﬂ’]ﬂ@l&lﬂi’imma’imaLﬂi@sﬂ’]&l

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.

MslUsHNSNSTUUBUIMBSLTN 3(3-0-6)
(Internet System Programming)
I foussULINDU 1 01204325 w5 01219224

] a a ) Y a = ] |

gn/low nasulusinsusu-liusnis N19deanssenInenszUIuT NsreUszanu
< 2 asa aa = s & o ado v Yo v a
FonNaTiuazgiil NszuIunshey seldeniin JumewiIsdwiudTulasylvuing
TUsunsudugunsaliesedng

TCP/IP; client-server programming; interprocess communications; TCP and UDP

socket interfaces; daemon process; raw sockets; algorithm for client and server;

network device driver.

11



01204426

01204427

01204428

UftRmaeSatsuazmserndugs 3(2-3-6)
(Advanced Network and Network Configuration)
ATifeSuuUIIRew : 01204421 Way 01204422

TnsTnaoansdardumng masadnmsmuauniadiia mssenuuusagnsRAsEUY
wauladou SEUUASEING NNSEBALUUILUULASENEUSINATIE NISTNIUTINAUUDY
gunsalanvaInangLHEn

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

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

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

Anudaendennessuunsuiamesuaz Ui ot eiilday nslaudlaeiialu nns
Josiunaznisantyn1ainnisland 9aeeuvedfidiiled yngeuvesseuuuiuanig
Tneiialy 1eseailelunisnsivdeunnnulasnsds N1SAROUNITHANE SEUULATOYE N3
Fuilenuwgnisal Msannuleueauasasiy

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.

syuunauwesilsiLuulians 3(3-0-6)
(Wireless Embedded Systems)

anlngnssy Mydssend  uavyalnsinaeadmiunseneiliialiany  Inslnaea
?iam'ﬁﬁ"izﬁumm mﬁmLﬁumﬁﬂLLazﬂﬂiluamaﬂ%amua mswammzﬂasmama%a&a
FEUINNe MIoNdsamenadgunsalasifisloya N153AN13AAT NsAruALinlnlg
3 mstmuuazinserensuasuuandideuladSane

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.

12



01204429

01204432

01204433

wseveliansuarn1sinaouAIeUY 3(3-0-6)
(Wireless Networks and Simulation)

nsdeansuuuliany wdeteameiiuuuliany welulad insgiusagdulsenay
msmuguslddenuulians andaonssumenenimuuuliasuazniseonuuy ms
naSauaznsvilifona  Suwesidauvuedondl msdaeuaietns  nsussdiu
Usedndnmiasetiy

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.

N38BNLUULTITNG 3(3-0-6)
(Object-Oriented Design)
FfiFosSounnou : 01204313
NIRALILONALISTINgE T UTTUUANTaUMmATEAIURIANT  wAlulaginguuy
ALY am{]mEJﬂii:uLLUUﬂ@%UWLLazmiUizqmﬁ
Object-oriented software development for enterprise information system;
distributed object technology; common object request broker architecture

(CORBA) and its applications.

nsutaniulusinsu 3(3-0-6)
(Programming Language Translation)
Fiifeaeusnmiou : 01204225 3o 01219222

nsInesAUTENOUNBILUIIATY ﬂ’JWmeﬁax‘ié]juLfdllEJ’JﬁJ‘LJﬂ’IﬁLLTJaﬂ’]‘ls}’II‘UﬁLLﬂ'iNLLaz(;h
WUaN1® NITAATIZALTIANA 1TIINBFURLS WaZTIAIINALNY N15IAAILTUNITAITI
Fydnwal nsassiaeTesarsUTuTEl RN g msdnnisdeRlanatasyning
n1suda

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.

13



01204434

01204435

01204436

FEUUATUIMUUTUIURAS L UUNTZANE 3(3-0-6)

(Parallel and Distributed Computing Systems)

Iiifeaeusnmion : 01204225 uag 01204332 %30 01219222
WANNITHAUINNULURVBITZUUMUUNTEANY  813ALITLAZIONALISUUUTUI

szuvvensliuarszuurueivg mnuiunsazauUaenievesszuy madunilungy

e USRI

Principles and practices of distributed systems; parallel hardware and software;

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

MapReduce.

WluiAin 1w lUswATH 3(3-0-6)
(Programming Language Concepts)

Tassadslaznsinesdusznaunwlusunsy fuszanananI® MNAUduRUS win
doya  N1smUANAIUNSITL nsmuaulUsknsuges  NIIRNIIIIEUAING)
WATANTANGNBNITHARZEINTRINIYY  N1SANYILALLUIEULTEUNTOULLIAAVEN YD
nslusLnTY

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.

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

UeULAzUTLLANVDITEUULIANIN USTLAUNNTEDNRUUTTUULIADSS FLuY
Wesuea AnuAmUseAdsmY Anudeield nsvhoundeusy nsvlidndme
fu nsdeans msdpdifunaiats mIatiuayurssnwlayiegaaiesile szuUna
TWUUHNAD nIANY

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.

14



01204437**

01204438**

01204451

AMUUaRASYTEUUADLNILADS 3(3-0-6)
(Computer System Security)
AiidioaFousneu | 01204332 wag 01204325 wio 01219222 uay 01219224
dnfiuguausTuasaonsy Ineinisstady NSAIUANNISLENAY NIEAUAIATS
ausiuasUaenforeasyuy mmﬁumﬂaamﬁmaagmsﬁaga ausiupsUaensioves
\ievny UssiiuduanuiiuasUaendslussuuneufiumesuazdumesiin nguue
Aedestuanusiuasasnsievasssuuneufinnes
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.

anUnenssulusunsuussendseauasans 3(3-0-6)
(Enterprise Application Architecture)
AiidioaFousnnew : 01204341 vie 01219243

an1lmenssuvessruumreuiiames dandnenssuvesssuuiudoya andnenssy
gaNAwITIrULLazTanduIsluTunIuUseynd  aondnenssussuuainudaends
andmenssuidauinswasmsfunddsuinig weluladadelvdaunisduim nsiiu
UoYAkALTEUUATBUY

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.

N1390NLUUTEUUTIUTRYA 3(3-0-6)
(Database System Design)
JuiideaFaumnen : 01204351 w3e 01219231

wwudiaesesdoya sruvgudeyauuudduty uuuedete wasuuudadiiug
Tnssadegrudoyadenssn oufifuasaudiius msufuussingiuresdoya 11w
Jansgrudeyaiiiensimuauazasuaw  msinwinraaoadovesteya  maiAu
dseadoya  msinwimnugndes  amdedield  wazarmmsanmvestoya  szuy
FudoyaluUNIEIY

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.

w "3°mﬂ%'uﬂ§a
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01204452

01204453

01204454

nsdnn1smaluladalsaume 3(3-0-6)
(Information Technology Management)

N159NTTUUMNBNUNALUIATENTAUNA A1TINUHUIUTZUUEITAUNA N15IANIT
Nng1nTamaluladalsaund  A1IIN1TIATINITEINSUNITOONLUY MSWAIUY NS
a¥e  nsiede weznsUstilunassuuasaumA  Msieseienldens/madsylow
dMSUSTUUANTAUIA NaNTENUvBmAlUladasaumAReaIAns Aaunna uazsadiay
9395330 nvne uazulensgduUssmanAsdesiumeluladansaumea

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.

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

fugrunsfufuarnsdnddudoga  nsUssdiuddssaviam  msnsdadu
vty wedosdiolunsiinsseil Tasadsiugiuruelng ssuulidgaifa audhimg
affuarlasadmoniuns Yssanmadiduuuudede’ maviimilestoyauiuidem
wazduainden wdesdievmiios wuudassnisuiulmiveadu

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.

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

wielulad waluladansauma uinnssy nagnsiiiensdansmaluladuazuinngsy
Instisveamalulaguazuinnssy  Mynwrwnalulad  nsiawmelulag 13
AuAuwaznIsUssliuamalulad n1snawnudnnssy mahwinnssuluuuos ms
MIUANKATNTUSTEUNG UTnnTsUNITUYatu

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.
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01204456

01204457

01204458

nsimilesteyainIedigdiny 3(3-0-6)
(Social Networks Data Mining)
unAendnuazdunouimslumsliengideyauumedoriedinueaulaiainyues
yosmsviviiesteya msAunuyNYy MslleTEEdiauins maiuensidenles
NTIATIENDNTNS
Key concepts and algorithms for analyzing online social networks from the
data mining point of view; community discovery; evolution analysis; link prediction;

influence analysis.

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

wnAIUEeLINg A onsaten leduuduea Amnssuseulnlad nsli
LAANE nMwdarauilinunie Sadawisuazieofle wiesdonislusunsy udnsiu
WBIAUNUNY ﬂ’liLLamﬁ'ElGiaﬂ’liUizmaNasi’fa;gja%mmiwyj aﬁ@LL’J‘Eﬂix?{m%ﬂﬁwqumz
wsusngendwds wuUsing Weosn-aey waznisativayuveIMwvedluknsuUsENla
WUUTUIULAZ NS DU miﬂizqﬂﬁﬁuﬁmﬂ’;’mwma

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.

nsiiuBemuanioiu 3(3-0-6)
(Introduction to Computational Finance)
Ffideasoumnriew : 01204216

msdulesdiu AUNTUNIAINITIU ANFUNUS mmL‘i‘JuLWﬁJuma LAZANUAAIEARY
LLUUﬁi”laﬁ]\‘iaHﬂ’imL’Ja’ﬂuw}ﬁmﬁﬁu msedeuTiLuUUTY uliiFsdesdiuin waznis
avLULNaURAISLA ﬂﬁi%@ﬂﬂﬂimaiﬁﬂﬂiﬁﬂLuﬁaquwa%miﬂizmmm ANSIAIT
wanzaufgauuudBainlummsiu - msmwesalnalefimnzauiign  MIiuuuy
ooulall

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.
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01204461**

01204462

01204463

UyyUsshivg 3(3-0-6)
(Artificial Intelligence)
AiidioaFousnneu : 01204313 v3o 01219217

ﬂzgzgwﬂizawitﬁaﬁu YaUA TN waznada NsunuAIXs 1A59a319ANT1 A3
wgHa nalnnsimans nsbiarakuuauiasdusazinainn1sium inud nns
I9LLHY miﬁwi?uaﬂm%m NMSUTZUIBNANIWISTINTIR VIAUAIERIADNNADS T2UU
Hidenvey

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.

sruufirungmaidosiu 3(3-0-6)
(Introduction to Expert Systems)
IiieaFeusnmiou : 01204461

L‘Vlﬂﬁﬂﬂ’litmm’a’mﬁuuumau WUUNQWNAT  WAZHUUTIBAIUNNNEY  NISALNN
FIUATIHS NMIOWANAMETBAUNTIUALREVAY FIBENTLUURTINIYNNT N1TOBNLUY
uarmMsaeszuUgEngns madeslesiuszuuanuiilanwsssmi

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.

nsUszIRaNanN I ¥sIINT AL U0IAU 3(3-0-6)
(Introduction to Natural Language Processing)
Mﬁﬂmiﬁm’smﬁﬂﬂgjﬂummiﬁladmsﬂﬁzmamammasimﬁ ATAATIEN
lassasUseloAadannneduius  Asuuaunungeslselon  NTIATIZRLAZESS
dl U 1
ANULAEINUTERINUSE LA
Introduction to basic computation of natural language processing; syntax
analysis of structure of sentences; semantics of sentences; analysis and relation

creation between sentences.

w "3°mﬂ%'uﬂ§a
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01204464

01204465

01204466*

virumanineNiInes 3(3-0-6)
(Computer Vision)
LaanisiiliagunIm A1395I9dUYeY MsuNugUITItarNLEgeegUTe Msana

o

Audnealr  MI3Tng  leasstieussamidisalunisussanananmeigneiiines
wallpadelniluiirumansnouiowes

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

visual processing; modern techniques in computer vision.

mifv‘hmﬁaﬁa%aLLazmiﬁuwummﬁLﬁa«ﬁu 3(3-0-6)
(Introduction to Data Mining and Knowledge Discovery)
IiifeaFuusnmiou : 01204351 %30 01219231

NFEUIUNNTAUNUANS MTIATIendeya nisdmadeya niswisudeya wada
nsviuniestoya  msTuundeya MIAunUNgANNANTS  n1sdandudeya NS
Uszgnamsvinvilesdayalumuiamngsy

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.

NSSEUTIEN 3(3-0-6)
(Deep Learning)

TssngUszamifion wuafsfugiuwesnsBeudiuuiifaon msedeuasmiuaiy
Fukarn1sunsdoundu laseneuuudainuing lasseuuniundy maseudiuuld
fgingey  wuudnaeansadne  uwuuhaesdmiuldgmaiu - msussendldlasaing
UsganniiguuuUan

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.

* Sndalnal
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01204467*

01204472

01204473

Fnansvusufiowy 3(3-0-6)
(Introduction to Robotics)

LLuaﬁmﬁugﬂumamuﬂuﬁ JauAIAnILAZNITLUAS ﬂamam%ﬁugm FauAansly
PahuagIaueansundy N155uilasdinsedy MIMMNUEUYNG N1sAuAY
Ueundu msuszendldauueud

Basic concepts of robotics. Kinematics and transformation. Basic mechanics.
Forward and inverse kinematics. Sensing and actuators. Path planning. Feedback

control. Applications of robotics.

NIIANUIULTIFLAY 3(3-0-6)
(Numerical Computation)
Iiifeaiuusnmiou : 01204211 %30 01219218  uaz 01417168
Trssadesruuiaudinuresnouiinned suneudSiion1susvinanaaundin nsly
oufiamesiiiensuidammaimnssilagsude msmAUsznans Msneywus
N13BUMNIATRILEY N1SNAUNTaYRLS SyuvaunsBudu waglidadu nmsusum
ulAaivnzan wasduasyiSesosias
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.

sEuuAMsatinduaznisruay 3(3-0-6)
(Mechatronic System and Control)

MsEdLUUSEUUNA LAY ANSSaBUY  nMstsssuuidewdy  msdeszitly
Taumnan msdszsilulawunud lefesnin nseenuuufinmugy sTUULudLaY
wanmsedindildnuads uwesuazuengienes mnNaanvesaIedng aumamans
dnlulilugnainngsy

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.

* Sndalnal
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01204481

01204482

01204483

poufwesnTindtuiiugiu 3(3-0-6)
(Foundations of Computer Graphics)
AriidioaFousnneu : 01204313 uio 01219218
UsziRransiaznmsnluneninweinaiind  szuupsuiawesnsind  diuse
Jszanudwiunmadeulusunsussendnaiind  dunouitusawesnnfindfiugiu nns
wlaasvinla vieuy miﬂmsmﬁmumﬁuﬁaﬁﬂsmg nsdpIAaZMsISLIAeT U
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.

NsleRaUIENINARUN NS ULy Y 3(3-0-6)
(Computer-Human Interfaces)
AiidioaFousnneu : 01204313 uie 01219218
nnseankUULaraiesruLAnseseniegldiunsuiumes anlnenssunuaniows
wazgedkisvesandnudiuuans  seuumslUTUNTIGNIng  N1SIANTEILLARINE
WUULFMDULAZYDINTING
Design and construction of human-computer interfaces; hardware and software
architecture for personal workstations; object-oriented programming; interactive
display management and windows.
N5UsZUIANAA Y IUNINARID 3(3-0-6)
(Digital Image Processing)
ﬂﬁﬂszmamaé’m@mmwaﬁﬁaLﬁu%umaﬁ%iuﬁummmaﬂazqﬂﬁmﬂ%mua%q
WU N1sUTEIaNanIn nsulasdalaunsy NsvdndygIusuNIU NTITIATUVOU N9
USuusienIn  nswdsdunn msiinsiavesnmieneuiawes n1studateya U
AE nsunuinglugunimuazniszandng
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.
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01204490

01204495

01204496

01204498

01204499

annaAnen 7
(Co-operative Education)
nsufRnuluaniulseneumsludnungniinanuiansiielilsuszaunisalan
nsludfoRnuildfuseumnedmivanivimnssuneufiunes
On the job training as a temporary employee in order to get experiences from

the assignment for computer engineering.

N9ATENNITIATNIIMINTIUADURILADS 1(0-3-2)
(Computer Engineering Project Preparation)
NFODNLUULAZAITIANITIATINIUIAINTIY  MTTIUTINUIINIG - AITATIUAY
PNBUDNANTIVINIT - MTUNAUDTIWNUITINT - AMIPFTEUTDLAUBDLATINUIAINTIY
ADUNILADS NMTULEURTITElATIU
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.

L%ENLQW']%V]’]\?%FVJﬂiﬁJﬂ@lIﬁ'JL(ﬂ@% 1-3
(Selected Topics in Computer Engineering)

=} v Y

< - o o o 4 .
ISodlRNIEmImnIINAsLmIweslusTaulsyy1es ideseaddsulilunsaznia
N13ANEA
Selected topics in computer engineering at the bachelor’s degree level, topics

are subject to change in each semester.

WAV RITIGEY 1-3
(Special Problems)
= ¥ 14 a a 3 Y a a a a = <
ASANYIAUAIINIIFINTTUADUNIABDITEAUUSYYINS wazLSEULS gL T
189U

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

and compile into a report.

1ATNIIAINTINADNNIADS 2(0-6-3)
(Computer Engineering Project)
fidosSounnou : 01204495

Tasarufiinaulaluwausng 9 medwimnssunaufinmnes

Project of practical interest in various fields of computer engineering.
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- 53UING

01204111

ABNNILAOILAZNTIUTINTY 3(2-3-6)
(Computer and Programming)

Tnssadsfiuguesszuunefinnesadell  mauwudoyalureufiupes  ns
Widamiedunewds  nseenuuukastaUsksy  msdeulusunsudesdude
Awseugs msiinuFRnslusunsuseieissnoNfines

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.

3.1.5.2 ﬂ&ﬁsmﬁLﬁuiﬁa‘imuaﬂué’ﬂqm

01200311

01200433

Winwen1sdeaslunuienssy | 3(2-2-5)
(Communication Skills in Engineering 1)

Y o 1% A a a ~ aa a wa =

Winwen1sdeanslussAnsegelisz@nsam  n19lewIsn1sufuR ANBNIT
TR MSTEULITE N1SKTANNNINEYBINTABNEEUNAIIN N1INTLYIRANIS
3113 NFUITINFLLUN

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

plagiarism and academic misconduct; participation in technical seminar.

SPUUDAIRAYIa wag InsANuIAL 2(0-6-3)
(Signalling and Telecommunication Systems)
gfiFeosSounnou : 01200431

syuvonalRdegad seuulnsauuial SeUU SCADA uagszuudngnsyualvinldau
Tudsemelng s2uU Interlocking gunsaithemssalil guasaiuusisalil szuvdeans
wuusing 9 Aldfusale gudmuaunsifiusa seuu SCADA  szuudnensvualiiiiu
salwifh  szuudrenszualifhnszuansauuunsil 3 svuudnensvualiiiuseg
NILUAAAULUU Catenary wag Pantograph aanildnglwihdmsusalnih nsgau

Thailand’s signaling, telecommunication, SCADA, and power supply systems;
interlocking  system; wayside equipment; on-board equipment; rail
telecommunication system; central train control center; SCADA system; rail power
supply system; third rail system; catenary cables and pantographs; rail power
stations; field trips.
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01205211

01205242

01205314

NTIATIZIeasini | 3(3-0-6)
(Electric Circuit Analysis )

DRI LLuaﬁmﬁugmLLamma PIAUIENDUIIT HITAIUAIUNIY unaariinlyl
dasy NQUNNITWALNITAATIZ NTUATILVUALALIUTY VIOBHINTVIEY QB NI
a3fUsTNOUAZALNE I 1aTSuRUnTarSufuaes doyaagUlod ununmliges
myanevdyaalninssuaasulugaugasii 1wasmanseladay 1sasanua

Definitions; basic concepts and units; circuit elements; resistive circuits;
dependent sources; circuit theorem and analysis; node and mesh analysis; network
theorem; graph theory; energy storage elements; first order and second order
circuits; sinusoidal signal; phasor diagram; alternating current steady-state analysis;
AC power circuits; three-phase circuits.

1AsUaEIEUUDENNTETnG | 3(3-0-6)
(Electronic Circuits and Systems |)
fiFosSeuniou : 01205211
Qﬂﬂﬁﬂja’ﬁﬁ\‘iﬁﬁﬁﬂﬁﬂwmzLQ‘V\H%ﬂﬁ%LLﬁLLiﬂﬁULLﬂ%ﬂ?ﬂNS%@ﬂQﬂﬂiﬁﬁ@LgﬂWiaﬁﬂﬁ
mﬁmeﬁLLasaaﬂLL‘U‘UN’«Ji@LﬁﬂmiaﬁﬂﬁﬁugmﬂizﬂauﬁaEJIﬂIamLLamﬂfaiLma'ﬂﬁdwlw
nITamesaestauarnBamesnaaulssanued Suea warludues 1vasluued
NIUTAADIUAYNTIATIERSYQYI VUIAENVDINTIUTALNDS MITNTIUTANDTULOULA
EJﬂLLaS’N"\]i“U‘EJWEJﬁ’ug’m Nﬁ]i%uaaﬁﬁﬁaLLazﬂizaﬁiyiyﬂmmmzﬁjugm FIVE1BLT
AdunsuarnsUssendlulasdaduias Ly MaTIeaeturemTanes
Semiconductor devices. Current-voltage and frequency characteristics of
electronic devices. Analysis and design of diodes circuits. Bipolar junction
transistors (BJT) and field-effect transistors including MOS, CMOS, and BiCMOS.
Transistor bias circuits and transistor small signal analysis. Analog transistor circuits
and basic amplifiers. Digital CMOS circuits and basic logic gates. Operational
amplifiers and its applications in linear and nonlinear circuits. Multistage transistor
amplifiers.

N5UsTAAA Y1 RN 3(3-0-6)
(Digital Signal Processing)

Fuoaunalisedomazsyuy ﬂ’]iLLﬂaﬂW‘JL%EJ%LL@%ﬂ’]iLLiJaQWUL%Bﬂﬁ@imﬁ@ﬂ n13
wlas® nmstndegnsdyaanadedes mMslnssinsulatvesssuuliuAsunlas
munandadu lasaivessuunalddedios n13UszgnanIsUsEInady AIva

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.
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01205338

01206321

STUUNATTILIUIA AN 3(3-0-6)
(VLSI Systems)
Fdidesdeuanden ; 01205232

nouuarsUkuuveeansuTames  msasuneduea  walulagiassiuas
NTEUIUNTHAR  WALALAZINAYEINTUNITODNUULIATIN  NMTAaANaNTIauslng
LARLAZLATMTONITINABILUY  MIAIaNTIaUrTeI s TTNedliINzanTian naud
yatenfisieuazimaluladfiisndas nsanesiuluuinsmnrnalnglagldiews
woa msmaauuasmimﬂ'wmmgamﬁqﬂ

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.

N1TI98N1IALEUUENTUIAINT | 3(3-0-6)
(Operations Research for Engineers 1)
gdideadeuanten ; 01206221

WATANSUATYIITIAINUA LUUTIA0IMNALAFIERNT AvuanISIaduLay Ui
AU LUUTaedlaTng wuudtaeianasase Jgvnnisvudaasnisdsiny Jyminis
wounmineay wadansuitamdymilidulamdimun nsdadulanieléann
Tiuiueuuazanudes nguiinud dumaingadmniuuimslasenns

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.
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01206323

01208111

01219312

NM5IENITALUUUFEMTUIAINT I 3(3-0-6)
(Operations Research for Engineers II)
IgfidosSounnou : 01206321
wadansuitymidsimuansiliduiady  svuansiavgiuaes fvuanis
wIdnudy Mruansistagn - furuansidaald | wellanisvensuazdiaem
nuiunines madansuidgmidanuinandy galdininenuaziuudians
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.

NS ULUUIFINTTY 3(2-3-6)
(Engineering Drawing)
wadansWeuiidnusuaziiay nsWugunsasiadinUszend Msileun1ness
Tsnsifin nsdeunmanudd nstiunuasnasiauaainadeu NadaunInga 3s
928 MsTuRLAd medansdouninge madeusuuldneufinmestaadedu
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.

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

Jnatl msUssiliuna fleidu LLmﬁﬂﬁawﬁmaﬂsﬁama Susndunassimedu et
FEAUE Tndneilady Ugummswumuuuaam wuU3AaG maamﬂmmmmuﬂﬂm ANg
Uszifiunanuuioss Tumaliessauuuig anududeureanaiuastud

Expression; evaluation; functions; notion of types; induction and recursion;
higsher-order functions; polymorphism; basic list operations; map-reduce; normal
order reduction and lazy evaluation; simple cost models for functional programs;

time and space complexity.
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01219322

01219325

Arnssundagdiannsedng 3(3-0-6)
(Electronic Commerce Engineering)

welulaBwdvddiannseding mMsWakaas1sssuU g diannseiing
weluladiedotionagiimnidluonnan  waluladgiudeya  madeudessvinaivuas
guteya Ussiiusumnusiung szuuineRudidnnselind 91nsemnagsia msdnnis
anandetie dununsin anududin wdadusimeasaumauaznisdeatunisaen
oy auliviiisudaniva

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.

avusiuasaendolunisiamngenduas 3(3-0-6)
(Software Development Security)
Ipiifeaieusniou 01204341 3o 01219241
USrguarndnnssnumsinunanuiunsasadvasaune 11assusunsinw
ausiuasaenSuansaume mennsdisradu QRENGEMIIPEEN miﬁmumtﬁm%‘;ﬂﬁé’f N9
Umsdnnsinuiasn1sdnde defuunsuauiiueUaenievedstuu Msesnwuy
goduwasesatiunaonds  nssialusunsuiifiupsUaends  nmsvadeunuiuag
Uaonsfovewwonlfiunag msinsauaznisimungensuisosiaiuacasnds msmageu
Magszuy Mavssifiudednd msussdiunrndes wnufoRnadmsunusiung
UaonfuuasonsiLag ﬂgwmaﬁLﬁmﬁﬂ'mﬁmwumiaumvﬁLLaz%’l%Wﬁ’]umiMLwﬁ
Philosophy and principles of information security. Information security
standards. Cryptography. Authentication. Authorization. Identity and Access
Management Security requirements. Secure software design. Secure coding.
Software security testing. Secure software installation and configuration.
Penetration testing. Vulnerability assessment. Risk assessment. Current best
practices in software security. Laws concerning information systems and IT

professionals.
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01219332

01219333

01219334

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

ﬁugmmam’ﬁa%’mﬂé’a%’aga NMINWHULATINIG  Mslgnudenvuavedgsia s
a59uuUTnaedliln  anndsenssuanaa MBAaNUIATILUUTINIENIN NI15IEON
1A59N15 N1FRDNRUUFIUTBYANIENIN ﬂ']iﬂizmaé’wﬁy’umau%’auﬂa watansdnduneu
Toya nuuszanddmiugldidming nsldadadeya nsdnnismsdulavesssuy

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.

miﬁﬂmﬁaqsﬁayaﬁmﬁu 3(3-0-6)
(Introduction to Data Mining)
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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.

msUszanarasen1sasunlas 3(3-0-6)
(Transaction Processing)
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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.
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01219336

NMsILaETIUTINTRYA 3(3-0-6)
(Data Acquisition and Integration)
IpidesFeuinneu 01219114 uag 01219115 e 01204113
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Data types. Primary and secondary data sources. Analog and digital data.
Transducers. Data collection. Remote data acquisition. loT. Data exchange
protocols. Questionnaire and survey. Data cleansing. Data connectivity. Data
sampling. Data  transformation. Data source management. Database connectivity.

Data visualization.

szuugudoyatugs 3(3-0-6)
(Advanced Database)
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Advanced issues in database: transaction management, harmonization,
physical representation and indexing; various kinds of data storage: new database,
in-memory database, objected-oriented database, distributed database, data
warehouse and unstructured data store; Query approaches using NoSQL and

semantic web technology; security, reliability, and integrity issues; data store on

clouds and application development; administration and maintenance.
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NINAFDUTONALIT 3(3-0-6)
(Software Testing)
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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.

nsmLgendwIsuLgUNsallAGRUN 3(3-0-6)
(Mobile Software Development)
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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.

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

PAFINNTTUNY NTLUIUNTHAANY NTINUTLLANVBAUNY VWA NUNITY NYY
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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
development tools; game platforms; platform transformation; presentation;

evaluation.
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nsiawgenaLsUszgnauLL Iy 3(3-0-6)
(Web Application Development)
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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.
93R38LBIFINT 3(3-0-6)
(Business Intelligence)
AyidesFuanneu 01204351 vie 01219231
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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
intelligcence; knowledge discovery; data mining technique; application of data

mining for business intelligence.

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

walauazdunouTBiftensSoudveneiosins  nsruaunaideguisvesdlingg
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Techniques and algorithms underlying machine learning; inductive process of
decision trees; parametric-based Bayesian learning approach; hidden Markov
models; non-parametric methods; discriminant functions; neural networks;

stochastic methods; genetic algorithms; unsupervised learning; data clustering.
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NSAUNUAINS 3(3-0-6)
(Knowledge Discovery)
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Principles of knowledge discovery; automated scientific discovery; inductive

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

nMTATIEveya 3(3-0-6)
(Data Analytics)
Ffideasounnneu 01204216
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Basic concepts of data analytics; techniques and models; ethics and privacy
issues; data mining software suite; data mining methodologies; data pre-processing
techniques; data regression and classification techniques; data clustering
techniques; link and association discovery techniques, data mining applications;

implementing analytics within an organization; un-structured and complex data

analytics; big data analytics; data analytics trends.

walulagnguLuglagn1TUIMITIANTS 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.
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weluladnisuinisiiu 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.

wdnmsanutiuaaenfuansaume 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.
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Aeanssudeyarunnivg 3(3-0-6)
(Big Data Engineering)
AriidioaFousnneu 01204212 vide 01219217
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Big data platform architecture and management. Various big data sources and
types. Programming and management practices on distributed data system or
cloud system. Map-reduce paradiam. Tools for working with structure and
unstructure data on a large distributed file system. Batch and real-time streaming
data processing. Working pipeline for big data processing from data source.
Common open-sourced and cloud-based visual data analytics platform.

Recommendation, data lake, open data, and others. Case studies.

nsesuNeteamIEnIN 3(3-0-6)
(Data Visualization)
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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.
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madugusznaunisgensns 3(3-0-6)
(Software Entrepreneurship)
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Introduction and case studies; business model development; strategic
planning; financial resource management; risk management; basic accounting;
procedures and laws for establishing a company; practice with materials in the

course.

Foaamemaimnssussuuneuiames 3(3-0-6)
(Selected Topics in Computer System Engineering)
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Selected topics in information technology at the bachelor’s degree level,

topics are subject to change each semester.

ISRUANIENITIMINTTUAINN 3(3-0-6)
(Selected Topics in Knowledge Engineering)
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Selected topics in knowledge engineering at the bachelor’s degree level; topics

are subject to change each semester.

UFtRmIndnyainiiily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Fdidesdeuundeu ; 01403117 WiaSsundouu
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Laboratory work for 01403117 Fundamentals of General Chemistry.
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vadnyaLasily 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.

ALIAATERTIAINTIN | 3(3-0-6)
(Engineering Mathematics 1)
dlnuaranudeiosesiledtu syiusuaznsuseynd Andeouiud Uiiuduazns
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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.

AAANANSIAINTTY || 3(3-0-6)
(Engineering Mathematics 1)
FiifoSuuIInew ; 01417167
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Vectors and solid analytic geometry; calculus of multivariables functions;

calculus of vectorvalued functions.

Handnaly | 3(3-0-6)
(General Physics 1)
nafans NMatedeuiuuuensueiin Ay namansvadlva aamnaans

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

UURNSHEN | 1(0-3-2)

(Laboratory in Physics 1)

FfideaSoumnneu ; 01420111 vieSoundoudu wie 01420117 wioSoundouiu
UftRnsdmsU T ALY | videiAndfiugiu |

Laboratory for General Physics | or Basic Physics I.
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