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wanmslusunsuiloadn | 3(2-3-6)
(Programming Fundamentals [)
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Basic computer organization. Data and program representation. High-level
languages and translation. Syntax and semantics of a high-level language. Input and
output. Functions. Condition. Recursion. Sequence data types. Strings. Iteration.
Composite data types. Problem analysis and solving. Program correctness and

verification. Testing and debugging.

wanmslusunsudloadn 1 3(2-3-6)
(Programming Fundamentals Il)
SpfidoalSawaNnion : 03603111
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Classes and objects. Reference data types. Linked structures. Object-oriented
programming. Object-oriented analysis and design. Event-driven programming and

user interfaces. Exception handling. Concurrency.

AMARASIANRIIE 3(3-0-6)
(Discrete Mathematics)
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Sets, sequences, and functions. Logic. Growth of functions. Methods of proof
and mathematical induction. Recursive definitions and algorithms. Counting methods

and recurrence relations. Relations. Introduction to graph theory.
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LLuumﬁmﬁa;&amuﬁﬁuLLa:miLLﬁﬁrym 3(3-0-6)
(Abstract Data Types and Problem Solving)
Spficaal5o N o : 03603111
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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.

MNT0ENULUULAL AT uAUIT 3(3-0-6)
(Algorithm Design and Analysis)
SnfidesiSuuanian : 03603211 waz 03603212
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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. NP-complete problems.

Uamswamrineemsldsunsy 1(0-3-2)
(Programming Skills Development Laboratory)
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Skills development. Design of data structures and algorithms. Problem solving

by computer programming.

MIDBNUUUIZULUATNG 3(3-0-6)
(Digital Systems Design)
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Basic digital systems. Boolean algebra. Digital design techniques. Logic

gates. Logic minimization. Standard combinational circuits, sequential circuits. Flip-
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flops. Synchronous and asynchronous sequential circuits. PLA, ROM, and RAM.

Arithmetic circuits. Computer-aided logic design.

UJUan1329330330 1(0-3-2)
(Logic Circuit Laboratory)
UfianaAsiuEeiSouluic 03603221

Laboratory works related to the topics in 03603221.

FONTANIIVLALNNTIATLLUADNNILADST 3(3-0-6)
(Computer Architecture and Organization)
AmiidadiSuusnnian ; 03603221

Nugruanlasnssuaaufineed afiamaafuasnoufinaas nrsaszuuLA
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Basics of computer architecture; computer arithmetic. Memory system
organization and architecture. Interface and communication. Assembly language.
Device subsystems. Processor design and organization of CPU. Performance and

enhancements. Distributed system models.

Ufamamaluladiiu 1(0-3-2)
(Web Technology Laboratory)

IﬂiLLnswﬂi:qﬂ@TﬂuﬁuLLa:msw”wmﬁu LBTALONLER LA TIaRLEE RASUANY
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Web applications and web development. HTML and CSS. Server-side

scripting and database interfacing. JavaScript and Ajax.

UL IUTBYA 3(3-0-6)
(Database Systems)
Amfidaasuuinnion | 03603111

snwaeialivasszuasaung wmafkansiiudays n1IuInTIanITuaL
Aurdays NMIIamILANTays BANNIVBIITULFIRTYALATNITIANITIIUTRYA
lauAiduazaMUFNNUT nITuuTiaguadays M deateys ndeyndls
NWIVUFIHTBYS

General characteristics of information systems. Data storage techniques. Data
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manipulation and searching services. File management. Principles of database
systems and database management. Entities and relations. Data normalization. Data

definition language. Applications of database systems.

UPuanmaszuug utons 1(0-3-2)

(Database Systems Laboratory)

AmfigasSuuantion : 03603251 wWialSuunsounnu
UfianmaifsatuitesSouluidm 03603251

Laboratory works related to the topics in 03603251.

@mwu’mLﬂuua:mzmumﬁjwéﬁ%{u?mmﬂamﬁaL@Eﬁ 3(3-0-6)
(Probability and Random Processes for Computer Engineers)
ATNGaIIHUWUNNAW 1 01417168
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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 and their applications.

Application to computer engineering problems.

myeanuwuuszuylulasnaulnsasasuazszuululaslusiaaas  3(3-0-6)
(Microcontroller and Microprocessor System Design)
Smfigassuuantion : 03603223
Augrunisaanuuuszuululasnaulnsamesuazlulasldvsaisas ns
ldsunsunisuasoyud @3va210uazs18an 19331987 219ITFHVLINUAZNTT
YATINE mﬂﬂmmummfuga Yrvadbulatnanlnsanasuazlulaslsoaiwas
NNITANITAUILAINEN mil,*"fiiamiaﬁ‘uwmgu,ﬁuﬁaga mu@iaﬂi:mm:%’muuuﬁ
LaTABNRILABS N3FEENT MBINITIMNENIALT Srudedszauuuuamaan
Basics of microcontroller and microprocessor system design. Assembly

language programming. Digital 1/0. Timer. Watchdog and interrupt. High-level

language programming. Microcontroller and microprocessor bus. Memory
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management. Storage interfaces. Human-computer interfaces. Communication.

Hardware description language. Analog interfaces.

Uuamszuuneunitaas 1(0-3-2)

(Computer System Laboratory)

%ﬁﬁﬁaaﬁwmﬁau : 03603222 18z 03603223
UfidanaAsiuEeiSowluien 03603223 waz 03603321
Laboratory works related to the topics in 03603223 and 03603321.

LUV 3(3-0-6)
(Embedded Systems)

lulaseaulnsaaasuuudse nsdouldsunsuuuszuudsa malulada
fvatasluszuudsen nannsasnuuuszUUiaa msmquwﬁmﬁuwmmﬁw@LLmJ
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Embedded microcontrollers. Embedded programming. Related technologies in
embedded systems. Embedded systems design methodologies. Input and output
ports. Real-time operating systems. Communication on embedded systems. Storage.

Embedded system peripherals.

miéamﬁaga 3(3-0-6)
(Data Communications)

LeﬁmhUmsﬁiamﬁagaLLa:mmgﬁmzumﬁ@ ?{iaﬁwé’tyzyﬁm msz&a*ﬁagalu
FTUNILNIN mimuqulm:@”uL%awimaiaga walulafvasasatnousmanisd
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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.

sruulfuanIg 3(3-0-6)
(Operating Systems)
Apfiaal5ouwaNnon : 03603223

WIAABITE VLU JUANIT NITUIUNITURZAIEWTBNAU NITFANITUAZNNT
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Concepts of operating systems. Processes and concurrency. Process
management and scheduling. Input/output management. Memory management. File

systems. Computer systems security.

rnsInzanauag 4(3-3-8)
(Software Engineering)
%ﬁﬁﬁaaﬁwmﬁau : 03603112 waz 03603212
WIIAAGIBNTZUIBNTTENGUIT AUULTINITZLIBNNTTANGWIT N1IIANNT
LLa:msﬁa"ﬁagaﬂ'smﬁaaﬂ’ﬁ mﬂﬁﬂmﬁmﬁ:ﬁua:miaaﬂme"‘ﬁa'f@q ANTWAIUT
LUUTULAR %A 8NN ARD L glﬁmma FONTALNITNTANALIT WUULHUAITBENLLY
imafiansaeranans iafamsanasausanal’ nMssanIlassnMIsengiy
Software process concepts. Software process models. Requirements
management and elicitation. Object-oriented analysis and design techniques. Test-
driven development. UML. Software architecture. Design patterns. Software

construction techniques. Software testing techniques. Software project management.

%mmaﬁiagalﬁaaﬁu 3(3-0-6)
(Introduction to Data Science)

ANTAKAK NTUTZNIRKE Lmzmﬂwmﬁuﬁaga MIaRUULTIRDA N1INanas
GRS IR RERARTIR A RIS TRMALSEY miLLam‘*ﬁagaﬁmmw DUNINLINT LA3IUHLE N5
AeTviinTelnodiny Tayaruialng

Data retrieval, processing, and storage. Statistical inference. Regression.
Classification. Clustering. Data visualization. Time series. Recommendation engines.

Social network analysis. Big data.

NHRANLULAZAIL TN luladanyauine 3(3-0-6)
(Laws and Ethics in Information Technology)
ﬂgmmlLLazﬁﬂﬁsswﬁLﬁmﬁadﬁ'ﬁmauﬁ’sL@]aiLazmﬂIuIaﬁmsaumﬂ Uszlan
Lﬁimﬁ'umﬁ?wmimfl,l,azginﬁuSLﬁﬂmaﬁﬂﬁ? nslfnuaeufanaidaiaguzaad
Uszidutiganuanuinfisaiunessenludinassuwne Lﬁ%ﬂ’]Wluﬂ’ﬁWﬂ(ﬂ ne
daui anuidssluszuaasiamed niwdaumatyan
Laws and ethical issues related to computer and information technology.
Commerce and electronic transaction issues. Computer abuse. Social justice issues.

Free speech. Privacy. Risks in computer systems. Intellectual properties.
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MUY QAT INILIINTRaUR LA DT 3(3-0-6)
(Digital Signal Processing for Computer Engineers)

é’tyty’lmnm"l,sjeial,ﬁaal,t,a:i:uu seuylifsuudasauaandadu n1sen
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Discrete-time signals and systems. Linear time-invariant systems. Sampling
and reconstruction of signals. Discrete Fourier transform. Fast Fourier transform.

Digital filters. z-transform. Applications in audio and image processing.

MIUIZUIANANINAING 3(3-0-6)
(Digital Image Processing)

WANNANITLUIZNIAHANINATNS msﬂ%’uﬂgaqmmwmw&lu‘[muuﬁuﬁua:
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Fundamentals of digital image processing. Image enhancement in spatial
domain and frequency domain. Image restoration. Wavelets and multi-resolution

processing. Morphological image processing. Image segmentation.

mM3ldsunsanBansnan 3(3-0-6)
(Functional Programming)
SmfigasSuuantion : 03603112
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First-class and higher-order functions. Lambdas. Functional data structures.
Immutability and persistence. State and identity. Functional program design.

Concurrent programming. Real-world functional programming.

\3aTnenaNNILADT 3(3-0-6)
(Computer Networks)
Jr1NaadIauNIAa% : 03603325
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TCP/IP protocol suite. IP address design. Routing protocols. Internetworking
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with TCP/IP. Network management. Network security. MPLS. Network applications.

03603422  1A30218 RIBUALAAEUN 3(3-0-6)
(Wireless and Mobile Networks)
ATNG ITHUNNE : 03603325
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Overview of wireless and mobile networks. IEEE 802.11 wireless LAN. Second
generation, third generation and fourth generation mobile phone networks. Mobile IP version

Mobile IP version 6. Applications for wireless and mobile networks.

03603423 M3lUsunIuLAIaLNE 3(3-0-6)

(Network Programming)
Spficaa5owannion : 03603325

Agnlon uuusaaslasland-1Smes NMsRERTTTRINNTZLININT §I%A0
Uszanudaniiafidiuazy@n nszuaun1sdnan saddaniia duaanisdmsn lnatoud
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TCP/IP. Client-server model. Interprocess communications. TCP and UDP
socket interfaces. Daemon processes. Raw sockets. Algorithms for clients and

servers. Network device driver.

03603424  Ufju@n1siaiatnuaauiILaes | 1(0-3-2)
(Computer Networks Laboratory [)
AmfieasSuuaniounsalSuuniounn : 03603325
nyfnuaduaIaitsaanineafiugiu mmaasslaiasleluiaa n1s
Bausalnsadisaaufiiaoines nsirnanatsaylafuaziasedisdes n1siden
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Basic computer network configuration. Experiments on the OSI|I model.
Computer network interconnection. IP addressing and subnetting IP networks. Static

and dynamic routing. Configuring routing protocols.
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UjuanisaIetnunsuiaiaas Il 1(0-3-2)
(Computer Networks Laboratory II)
SrfiaalSunantiounsalSounsaun : 03603324 uaz 03603421
AT MIUEIAT IUAIBVDILATEVDUABLEN W NITEIAUALTFUNIITEAIN
3arsuakElan MInTiduaaaladnsuawaiion mifnuasldslanaalaani
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Using network switches for virfual local area network (VLAN). Configuring
inter-VLAN routing. Configuring VLAN Trunking. Configuring SPT protocol (Spanning
Tree Protocol). Configuring DNS and DHCP server. Connecting WAN (Wide Area
Network) using PPP (Point-to-Point Protocol). Connecting WAN (Wide Area Network)
using Frame Relay. Configuring basic WLAN (Wireiess LAN).

anudasanslussuuaauniaas 3(3-0-6)
(Computer Security)
™ 6 a wa A ] 3
anudasansluldsunsudszygnd suud Jidnns szuuiaIednouaziiy
EﬂLLUU“lIE]Gﬂ’]iI%Na mstfasnuiazanatnmIneauld Anenmadishaay
Security in application programs, operating systems, networking systems, and

the web. Models of attacks. Prevention and countermeasures. Cryptography.

JTUUABNNILABIARDUN 3(3-0-6)
(Mobile Computing)
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Mobile devices. Mobile development frameworks. Mobile hardware features.
Wireless connectivity. Mobile data and synchronization. Location awareness. Security

issues.

ylunatas llsunsy 3(3-0-6)
(Programming Language Concepts)
Spfisaal5uuNNnan : 03603112
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Structure of programming languages. Language processors. Syntax. Data
types. Sequence control. Subprogram control. Storage management. Implementation
techniques of each language feature. Study and comparison of major programming

paradigms.

miw”@uuﬂﬂsn,l,ﬂmﬂswqﬂﬁl,ﬂﬁauﬁ 3(3-0-6)
(Mobile Application Development)
AmfisasSuuantion | 03603112
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Mobile devices and platforms. MVC architecture. Touch gestures. Controller
lifecycle and memory management. Layout. User interface design. Application
development for multiple devices. Multithread programming. Application programming
interfaces. Notification. Application lifecycle.
mﬁmﬁ:ﬁua:aaﬂuwL%d’?@]q 3(3-0-6)
(Object-Oriented Analysis and Design)
Srficaai5auantion : 03603112
sefauATmInamTanduls NMIALATIERAMNNABINTT BULIIRBILALNY ANEY
IIRDILUY miaammm”@lq WUUWHUATEBNWUY aandaunssusanduls nsnamw
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Software development methodologies. Requirements analysis. Domain models.
Modeling language. Object design. Design patterns. Software architecture. Test-

driven development and refactoring.

mstamanaluladasauwing 3(3-0-6)
(Information Technology Management)
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Organizing information technology (IT) departments. Planning information

systems. Managing IT resources. Project management for the design, development,
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implementation, installation, and evaluation of an information system. Cost/benefit
analysis for information systems. Impacts of IT on organizations, individuals, and

societies. Ethics, laws, and national policies concerning IT.

Tyansedug 3(3-0-6)
(Artificial Intelligence)
AmiidadiSuusnnion : 03603213
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Introduction to artificial intelligence. Knowledge representation. Memory
structures. Reasoning mechanisms. Probabilistic reasoning and searching techniques.

Games. Planning. Machine learning. Natural language processing. Computer vision.

Expert systems.

Ty gdsdwmlagfouwluuisnmsmeianin
(Biologically-Inspired Computational Intelligence)
AmiidadiSuusnnion : 03603213
nIduImBianiny lantiedszanifion szuuasinaiaasaguiaie
sruunddunwion Tyanunga
Evolutionary computation. Artificial neural networks. Fuzzy systems. Artificial

immune systems. Swarm intelligence.

ABNNIADTIN AL 3(3-0-6)
(Computer Vision)
AmfidasSuuantion | 03603372
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Image formation and camera models. Fundamentals of digital image processing.
Feature detection. Pattern selection. Group processing. Object recognition and

tracking.
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migendeny lulasneuiiiaes 3(3-0-6)
(Microcomputer Interfacing)
ATNAaIIEnNNa% : 03603321
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Switching devices and applications. Sensors. Signal conversion. Automatic
control systems. Microcomputer interfacing techniques. Microcontrollers and

interfacing. Robotics.

ABNNILABIN AN 3(3-0-6)
(Computer Graphics)
AT NGB TIUUNNEY | 01417168 Laz 03603213
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Display hardware and applications. 2-dimensional scan conversion. 2-
dimensional and 3-dimensional transformations. Clipping. 3-dimensional viewing.
Visible surface algorithms and illumination models. Geometric modeling. Image

formats. Color theories.

miaammuﬂimumizﬁmaaé’h}' 3(3-0-6)
(User Experience Design)
qmmmaqsﬁmm:é’mwaamiaammuﬂi:aumsnimaaQ;Lii" (QLSﬂﬁf) ﬁfug’mmaag
Ang anurmInsuazaNUENRUSIRILMWIAaAn TadbdunysinIzUINIIaanLUL
wwudnysdiduguinas  nmisdsuoudiaedadimaiuazmimeseug I FIuana
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wAaAmwmanUfianalumssenuuugdnd  nsesnuuugdndamiuiivgdnsl
RauimMIsaIannIafinsuasRessnulssiacmans wwiliy uazanuMeUnuIn
madﬁﬂaamwugﬁﬂsﬁﬁluaaﬁm
Business and social values of User Experience (UX) Design. Foundation of UX.
Understanding and relationship of key concepts. Human factors. Human-centered
design process. Rapid prototyping and user testing. Evaluation methods and

strategies. Interpretation of data from user test results. Integration with product
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lifecycle. UX Design best practices. UX Design for the web, mobile, e-commerce, and
social media. History, trends, and challenges. Roles of UX designers in an

organization.

MINWUWNNABNNIADS 3(3-0-6)
(Computer Game Development)
3°ﬁ1ﬁﬁaﬂL§ﬂuu1ﬁau : 03603112 ez 03603212
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Computer game components. Design and development of computer games.
Graphics and audio in computer games. 3D graphics. Game physics. Game engines.

Artificial intelligence in games. Online game systems.

LRI aLAZAUATABNAILADST 3(3-0-6)
(Digital Audio and Computer Music)
STficaal5ouwaNnion : 03603371
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Music theory. Musical instruments and computer interfacing. Algorithmic
composition. Recording and representation of audio signals in the computer. Time-

domain and frequency-domain analysis of sounds. Digital filters. Sound synthesis.

Audio feature extraction. Psychoacoustics. Audio coding and compression.

Maa3uulaTINuImnTINAaNAILABTULATENTEWNAMERT 1(0-3-2)
(Computer Engineering and Informatics Project Preparation)

AMT2NLULLAZNNITIAMTIATINWIAINTIN MITBUTNBNUWITINNT NNTATID
LAZE1989L8NFITITINNT MTHLEBETNLNBITINNT MTaSsuTalanalaTin
AAINTIVADUNILG aﬁmzmiaumﬂmam‘? m‘sﬁnLauaﬁaiaimomu?mmm
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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 and informatics project proposal. Presentation of the project
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proposal.

L’%'aal,aww:ma’immimawﬂuLmail,a:msaumefmam{ 1-3
(Selected Topics in Computer Engineering and Informatics)
L%iaﬂLﬂW’]tYl’]G’?ﬂ’]ﬂii&JﬂﬂNﬁ’JL@l a‘imzmiaumﬁmaﬁ %”aﬂTa L’%iaal,ﬂﬁimuvl,ﬂlu
WARZNIANTIANSEN
Selected topics in computer engineering and informatics. Topics are subject
to change in each semester.
RNUW 1
(Seminar)
msﬁ’nauaLLa:aﬁﬂﬂm%"’aiaﬁmau%mﬁmmmﬂam’hmafuazmiaumﬂ
Maas
Presentation and discussion of interesting topics in computer engineering and

informatics.

Uy N 1-3
(Special Problems)
MIANHIABATININIAINIINADURILADI LA RITRILNAMEAT IWIzaUUT YN
a = a = I3
A7 LAZLINULILIY WD U89
Study and research in computer engineering and informatics at the bachelor’s

degree level and compile into a written report.

1AT9NUIAINTTNABNAUADSURLENTRINAFIRAS 2(0-6-3)
(Computer Engineering and Informatics Project)
AmfidadiSuusnrian ; 03603495

Tassanuivanlaluuansdng g neduianssunauiinasuazaIgwne
FRAT

Project of practical interest in various fields of computer engineering and

informatics.



