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001-102 FNAAINIZIIFINUMIHANNGITU 2((2)-0-4)
The King’s Philosophy and Sustainable Development
A A s
388-100 GUANINDINDOUUYBEY 1((1)-0-2)
Health for All
315-200 sz Tomiiounyud 1((1)-0-2)
Benefit of Mankinds
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950-102 BIANA 3((3)-0-6)
Happy and Peaceful Life
895-001 Wailoana 2((2)-0-4)
Good Citizens
a3z 3 mailudiszneums 1 v
001-103 loideganuiludisznoums 1((1)-0-2)
Idea to Entrepreneurship
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MI0ERENIFIMNY
315-201 HFIAUKIOUIAA 2((2)-0-4)
Life in the Future
Yaa v
MI3AdNa
345-104 $numaluladaina 2((2)-0-4)
Digital Technology Literacy
1327 5 MSAAITISTVY MIAATINIINTUALA IV 4 HivEhn
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315202 msaanums lHngra 2((2)-0-4)
Thinking and Reasoning

MSAMTINTINSUAZA Y

315-100 muduAail 2((2)-0-4)
The Art of Computing

a321 6 MEMATMsFIMNS 4 wiwin

890-001 ﬁﬁ‘imigmmé’mqy 2((2)-0-4)
Essential English

890-002 Mu19INgE IUTINYTEI1IU 2((2)-0-4)
Everyday English

890-003 ME18INgENTeN 1Y 2((2)-0-4)
English on the Go

890-004 MHIVINHYAAINA 2((2)-0-4)

English in the Digital World
890-005 MHIOINYHITFIIFING 2((2)-0-4)

English for Academic Success
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895-020 ' Iny 1((1)-0-2)
Thai Khim
895-021 509 AU @UI 1((1)-0-2)

Singing Playing Dancing

895-022 INITILINAY 1((1)-0-2)
Rhythm and Song

895-023 A5 1((1)-0-2)
Guitar

895-024 gQIala 1((1)-0-2)
Ukulele

895-025 @13 Iufim 1((1)-0-2)

Harmonica



895-026

895-027

895-028

895-030

895-031

895-032

895-033

895-034

895-035

895-036

895-037

895-038

895-039

340-162

061-001

472-116

griiigaznsdougau

Drama and Self-reflection
935058011 Ing
Appreciation in Thai Language
ﬂ'li'ﬂﬂlf,gflu’d%j'l\‘lﬁii?{
Creative Drawing

Feni

Swimming

muld

Tennis

VIANAUDA

Basketball

NEETY

Track and Field

LRk

Social Dance

1laog

Petanque

AW

Camping

HuANUAY

Badminton

miamuild

Table Tennis
fniaaﬂﬁwﬁhﬂnuﬁaqm31w
Exercise for Health
quiiomansmsaoan
The Aesthetic in Photography
anuawvesugaail lne
Aesthetics of Thai Dance
gnnordule isrlatoadiu

Local Arts and Fabric

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)



472-117

142-135

142-136

142-137

142-138

142-139

142-234

142-237

UANA I gu*
Keeping Fit: Enjoy Healthy and Happy Life
Wuiieuseudoo*

Paper Craft
Tusuliduaa
Sculpture

Ta3e) Ana 1

Everyone Can Draw
YUATNIRDIAUAT

The Sound of Musics
nodlandailyx

Through The World of Art
Tanae*

Life is Beautiful

@ lasiiuosyas*

The Designers and Their Black Attires
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890-010

890-011

890-012

890-013

890-014

890-015

890-020
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MINAUNABLMTAUIUNIYIOINOY
Improving English Writing Skills
o1 1d Indan
Reading All Around
MANANTANITO 1Y
Strategic Reading for Greater Comprehension
IUNUAUFITINTAT Y 1
Better Academic Texts Readers
= o ] =
Nﬂmmmmmammm
English Pronunciation through Songs

d A A aAa a
11381ﬂ5m@\1ﬂi]}JLWE]ﬂ'liﬁE]ﬁ'licl,u"]f'wﬁ]i\?
English Grammar for Real Life Communication
ﬂ'liﬁu‘ﬂu'lﬂ1ﬂ'l€ﬂﬂi]‘hl

English Conversation

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

L} a
6 KN

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



890-021

890-022

890-023

890-024

890-025

890-026

890-030

890-031

890-032

890-033

890-040

890-041

890-050

890-060

890-061

890-070

Wandmanwdangy

From Listening to Speaking English
mﬁihLﬁuaLLﬁ%ﬁﬁﬂ%ﬁﬁﬁﬁﬂ;xﬂﬂﬂmé”mqy
Presentations and Public Speaking in English
M3iTeusMuIBInguIIUNIAUEITY
Learning English Through Cultures
%Qﬁiiﬁﬂﬁﬂéuﬂih1§QﬂQE

Creating English Short Films
WnyznsSountdanguiemsAnyae
Study Skills in English for Higher Studies
YIUINIOUAIUNEIDINGY

Reading to Write in English
ﬂﬁ?'famimmé’ﬁﬂqy@msﬁ%

English Communication for Business
mm&ﬂqﬂuﬁﬁnm

English in the Workplace
mmé”mqyﬁm%’miﬂvimgﬁm

English for Travelers

Y a

musangudmsudus Inauazdulsznoumsgulng

U

English for New Generations of Consumers and Entrepreneurs

msiFewitemsaiins

Writing for Job Application
mmé’ﬁﬂqmﬁamiﬁnmyﬂdm
English for Job Interview

wiladfna

Google Translate Me
NYIDINOHAADANA

English Twenty-Four/Seven
Msanguiiiemsiiudeddia
English for Digital Literacy
fiFadoaounsanguiiiemsham

Winning English Test for Employment

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



890-071 fiFATadoUNISINGHIENITANYIAE 2((2)-0-4)
Winning English Test for Higher Studies

891-010 mdjtluiiody 2((2)-0-4)
Basic Japanese

891-011 ﬁuﬂmmmﬁjﬂuﬁlu%ﬁﬁﬂﬁzﬁﬁu 2((2)-0-4)
Japanese Conversation in Daily Life

891-012 ﬁuﬂmmmﬁjﬂuﬁluﬁﬁnm 2((2)-0-4)
Japanese Conversation in the Workplace

891-020 AmTIMTiBadY 2((2)-0-4)
Basic Chinese

891-021 auniumeIIuluyInlsziniu 2((2)-0-4)
Chinese Conversation in Daily Life

891-022 aumnmuulufiay 2((2)-0-4)

Chinese Conversation in the Workplace

891-030 mmwagoRn 2((2)-0-4)
Basic Malay
891-031 aunmwwargluaialszdriu 2((2)-0-4)

Malay Conversation in Daily Life
891-032 au‘wummmmgyﬁ@miﬁmgﬁm 2((2)-0-4)
Malay Conversation for Tourism
&
891-040 MHUMKAITDIAY 2((2)-0-4)
Basic Korean
= aa o w
891-041 @UNUIMBUNIYA IUFIN5291IU 2((2)-0-4)
Korean Conversation in Daily Life
aq A o
891-042 AUNUINMBUNIKA IUNITIIU 2((2)-0-4)
Korean Conversation in the Workplace
@ Lg Y
891-050 AP UIDTNULUDIAU 2((2)-0-4)
Basic German
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001-131

190-404

315-103

315-203

336-214

336-215

336-216

340-103

340-151

348-103

895-040

895-041

895-042

895-043

895-044

895-045

qUANEMELAZIN

Healthy Body and Mind

533u1ALIA

Natural Therapy

anudm lumemunsndaumadayan
Introduction to Intellectual Property

nayua lusssua

Key to Nature

A AaAa A

NUA BINA

Smart Eating and Being Healthy

aa v a
¥IndaoansnnaIsny

Safety Life from Toxic Substances
GURSFTUNN

Drug and Health

a s s A aa
QWﬂTﬂTﬁ@ﬁﬂiszﬂmWﬂcb"m

Applied Science for Life

a 4 = aa o v
Mmemaaiazma lulasluriadsziriu
Science and Technology in Daily Life
m3lszgndiunTumaTulad

Applied nanotechnology

NINBINNNTN

Psychology of Love

USsanoses

Ethical Philosophy

a A =
Aatemidoanu Ineluanissui 21
Art of communication in Thai language in the 21st century
ms s lng

Thai Usage

a1 Inesaumis

Contemporary Thai Language
WnHeMsdoas

Communication Skills

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



895-046

895-047

895-048

895-049

895-050

895-051

895-054

895-055

895-056

895-057

895-058

895-059

895-060

895-061

895-062

895-063

ﬂ??ﬂﬁﬂllﬁ%ﬂ?ié@ﬁﬁ
Thoughts and Communication
Useiamani lunmeuns
History in Movies
ﬂ1§'ﬂ@£f§‘l&llﬁ$i$‘1ﬂﬂ%
Drawing and Painting
Aalznuanugu

Art for Happiness

Aade ludanunyimusssy
Arts in Multicultural Society
Aal Iausssusnae
Contemporary Arts and Culture
mszeudrumsneafisuuulszuda
Learning through Backpacking Trips
mqmmum@ﬂm

World Heritage Journey
AauafAny

Songkhla Studies

AUAT INY

Thai Classical Music
fadndaillng

Thai Music Art

AUAIAZIUAN

Western Music
ﬂ1iwaﬁﬂﬂ1llﬁ$ﬁuﬂu1ﬂ15
Physical Education and Recreation
Waazilsy

Fit and Firm

ﬁﬂl’)ﬁﬁf\i !ﬁi]!’)ﬁWﬁu

Active Lifestyle
sauldnneuld

Fat to Fit

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



895-070 ilyanlumsduiingia 2((2)-0-4)
Wisdom of Living

874-192 nganafiemstsznovednuasmssuingiadsesii 2((2)-0-4)
Law relating to Occupations and Everyday Life

874-193 mmigﬁmﬁmﬁmﬁ’mgwmﬂuazﬂizmumiqaﬁim 2((2)-0-4)
General Principles of Law and Judicial Process

874-194 PHINTAVHIN 2((2)-0-4)
Taxation and Life

874-195 anduynesuruanuilunaiio 2((2)-0-4)
Human Rights and Citizenship

2. HINAIBUANIE 96 WHIEIN

2.1 ngadsinenmanding 12 Huwha

324-101 1adiia’ly) 1 3((3)-0-6)
General Chemistry 1

325-101 Ufamaaingly 1 1(0-3-0)
General Chemistry Laboratory I

330-101 WANFIINE 1 3(3-0-6)
Principles of Biology I

331-101 URamsnansIImen 1 1(0-3-0)
Principles of Biology Laboratory I

332-101 Wandiugi 3((3)-0-6)
Fundamental Physics

333-101 ﬂgjﬂ’amﬁﬂaﬂéﬁugm 1(0-2-1)
Fundamental Physics Laboratory

2.2 NQIITITIAD
urumMsanedni 51 wWaenn
UNUATDANH 54  wWiEhn

1) 5 mnu 12 viena

322-101 uAARAH 1 3((3)-0-6)
Calculus I

322-102 UADRNAH 2 3((3)-0-6)

Calculus II



344-201

2)

344-111

344-181

344-211

344-221

344-222

344-223

344-281

344-341

344-351

344-361

344-381

344-382

344-491

PAIFINMIAUIUNWINGINTADUNUADT
Module: Computing for Computer Science
a b4
IBPURANITATH
= a
!!Nuﬂ1§ﬂﬂﬂ1ﬂﬂﬂ
a K
UANHTINIANH
a g an
"Ijﬂ’J‘IﬂﬂWSIﬂillﬂihlLﬁgﬂlu@ﬂu’J‘ﬁ
Module: Programming Concepts and Algorithms
9 Ad' =
nyzmsgeasmamalulad
Communication Skill in Technology
a Y] 4 J 9
ﬂg’ﬂ’JGlﬂﬂ1iWGMUW%@‘V\IG]LL'JiLLﬁ%ﬁ'Iu"UE]ya
Module: Software and Database Development
< a J
aotlaenssutazesnlsenounsunIaes
Computer Architectures and Organization
szuvlIang
Operating Systems
dy (% a 14
WL!jj?uWTQﬂ?TMﬂﬁ@ﬂﬂﬂﬂ@NW?Mﬂi
Fundamentals of Computer Security
MIYANNINGINIADNNNADS IUNTITUE
Public Speaking in Computer Science
a 14 4
AINTINFONAT
Software Engineering
d' 9 A 1
NMIFFITUBYALASIATOVIY
Data Communications and Networking

J

nanmstyalszavy
Principles of Artificial Intelligence
MsfaLazMIaINaIIAMTUaALUUUIANT TN
Thinking and Creativity for Innovation Design
5e1Ussadmsuma lulagavia

Ethics for Digital Technology
FunmaInemsneuiunes

Seminar in Computer Science

6((3)-6-9)

39 v

) a
42 HUIEYNA

6((3)-6-9)

1((1)-0-2)

9((6)-6-15)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

1((1)-0-2)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

2((2)-0-4)

1((1)-0-2)

1((0)-2-1)
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uumsanEUna

a a 4
344-492  IATINUNINGINMTABUNAADT 3((0)-9-0)
Projects in Computer Science
HAUANNAANE
a =S
344-495 @HNIANY 6((0)-40-0)
Cooperative Education
2.3) n@advuaen
= a | a
ueHMsAnEIUnA 33 HUIEAA
HEHENDIANE 30 HHIEhn
v K A = L) a o a [} dsl
UNANBUADNITIUNGUIT AT I8 TasatiuNT Agil
=4 a a K
uMsANEIUNA | unvannafinyn
1. @ennguimauanuaulasiuau 2 nguin 18 HUAN 18 ¥11291A
A o ! Y Y =\ =
Amvualuteazau lagazdosaanzideuizou
9
IfasunniImvesnguIxiu
2. aunsadeniseusedmla o uenmiienn 15 H12eNA 12 iena
9 A a
Vo 1 1A
\l ) \l =)
ERLT 33 18NN 30 128NN
k%4 d‘ k% v a o a
MU 1: Jeyavinalvguazgsnodansey
v Y
nga3ndi 1.1: Yoyavinalng (Big Data) 1sznoudirsedmaae il
344-331 Anemsdoya 3((3)-0-6)
Data Science
o =} 9
344-332 MINHUDIVDYA 3((3)-0-6)
Data Mining
344-431 Yoyavuialvg) 3((3)-0-6)

Big Data

v Y
nga3N 1.2: §30909R38% (Business Intelligence) 15znoUaIe3107311A 300 11/1]

344-232 msdamsanuiuazszuumivayumsaaduly
Knowledge Management and Decision Support Systems
344-333 MsaATzRtoyanaymsiuausToyaFIA N
Data Analytics and Visualization
344-334 32UVFINIOINIHY

Business Intelligent Systems

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)




@331 1.3: maluladvumasudioya (Information-driven Technology) 152 NoURI83 16391
Y
NGRRSIEY

S
%

344-311 M3 1)sunsndainguugs 3((3)-0-6)
Advanced Object-Oriented Programming

344-432 maTuTadgudoyagaaa il 3((3)-0-6)
Next Generation Database Technologies

344-401 Inemsisvasuiazanulasasne 3((3)-0-6)
Cryptography and Security

dudi 2: maluTaddumesinuazinieve

mju"?mﬁ 2.1: maTuTadin30918 (Network Technology) 3z noudioseimaasio i

344-352 STULIATRVIEADNNIUADS 3((3)-0-6)
Computer Network Systems

344-353 ANUIUAUBANT BUIBLAZTZUUADUTINDS 3((3)-0-6)
Computer Systems and Network Security

344-451 wmaluTagdwmesifiauazmsdlszand 3((3)-0-6)
Internet Technology and Applications

ntjﬁ‘mﬁ 2.2: mﬂiuiaﬁ"l%’mmmzqﬂnm‘iméauﬁ (Wireless and Mobile Technology) U3:nouae

oo liil

344-212 mawannTasunsuilsvgnanuiy 3((3)-0-6)
Web Application Programming

344-312 miﬁ’@uuﬂﬂmﬂiuﬂizqﬂéfuugﬂﬂm‘fméauﬁ 3((3)-0-6)
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Wireless Technology
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Embedded Systems
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Internet of Things
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Cloud Computing Systems
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Database Application Development
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Introduction to User Experience Design
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Usability Evaluation
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Information Architecture for User Experience Design
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Database Performance Tuning
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Artificial Intelligence for Everyone
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Machine Learning
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Neural Networks and Deep Learning
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Pattern Recognition
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The Internet of Robotic Things
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Natural Language Processing
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Linguistic Intelligence and Machine Translation
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Fundamentals of Digital Image Processing
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Advanced Digital Image Processing
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Computer Vision and Applications
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Job Training in Computer
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Pre-cooperative Education
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Special Topics in Computer Science [V
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Module: Programming and Algorithms
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Programming concepts with a high-level language such as C, Python; variables; data type;
expressions; statements and control structures such as the use of sequential, selection and repetition control
structures; function and parameters; recursive and non-recursive program; analyzing and developing
algorithms to solve computer problems using flowcharts and pseudocode; coding, testing and debugging
the program; linear and non- linear data structures; searching and sorting techniques; problem complexity
and algorithm analysis, best case, average case, and worst case; divide and conquer algorithms; dynamic
algorithms; greedy algorithms; NP-complete problems
344-181 Mpyzmsaeasmanalulag 1((1)-0-2)
Communication Skill in Technology
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Communication style; developing an effective interpersonal communication approach, using the
concept of story to frame effective communication and to influence others; asking effective questions to

maximize information gathering efforts and influence others; managing expectations and requirements,

understanding the fundamental differences between expectations and requirements
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Module: Computing for Computer Science
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Sets; methods of proof and induction; recursion; formal logic; relations; growth of functions;
recurrence relations; graph theory and tree; counting and combinatorics; linear equation system; linear
transformations; Gaussian elimination; vector and matrix properties; vector and matrix operations;
Euclidean vector spaces; inner products and norms; basis; orthogonal and orthonormal vectors;
eigenvalues and eigenvectors; programming for linear algebra; application of linear algebra such as
dimension reduction on real-world data; concepts of probability and descriptive statistics; random
variables and expectations; discrete and continuous distribution; normal distributions; computer simulation
and Monte Carlo methods; queuing theory; inferential statistics; regression; correlation analysis; statistical
software
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Module: Software and Database Development
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Object-oriented programming concept; class and object; encapsulation, inheritance and

polymorphism; object-oriented analysis and design; object-oriented programming language; File systems;



database technology evolutions; database architecture; data model; relational database; normalization
process; relational algebra; relational calculus; SQL; database security and integrity; principles of system
analysis and design; organization and information systems; primary system development paradigms such
as waterfall, prototyping, and object-oriented approaches; analysis and design tools; requirements
gathering and analysis techniques; process analysis and modeling; data modeling; data dictionary; system
design; introduction to UI/UX design; problems based on real situations or project-based learning
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Web Application Programming

S1INVINVNOU: 344-111 1301ABANMMAUFOVVDIHANGA

Prerequisite: 344-111 or with the consent of the program
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HTTP protocols; design and development of websites; design of user interfaces; client-side and
server-side language; security and database systems for web applications; introduction to blockchain
systems
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Computer Architectures and Organization

F18IITIAVSHUITIN: 344-222,344-223

Corequisite: 344-222,344-223
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Computer evolution; computer hardware components; number systems and data representation;
digital logic; instruction set architecture; memory structure; storage systems; file structures
344-222 szuvUluiams 2(2)-0-4)

Operating Systems

SIIVIAUNOU: 344-111 HI0IAUANMTAUBOUVYBIHANGAS

Prerequisite: 344-111 or with the consent of the program

1EIVIVIAVISEUITIN: 344-221,344-223

Corequisite: 344-221,344-223
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Operating-system structures; process management, process, thread, synchronization and CPU
scheduling; memory management, main memory and virtual memory
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Fundamentals of Computer Security

18I TIAVSHUITIN: 344-221,344-222

Corequisite: 344-221,344-222
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Introduction to computer networks; principles of computer security; security models; techniques;
security policies (user and system administrator policies); vulnerabilities; types of attacks; ciphers
(symmetric and asymmetric ciphers)

344-232 MsdamsnuduazsruuTiuayumMsaaaule 3((3)-0-6)

Knowledge Management and Decision Support Systems
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Knowledge management in organization; best practice; project management; align knowledge
management and business strategy; design the knowledge management infrastructure; knowledge
management team; knowledge management systems; change management; reward structures;
performance evaluation; management information systems (MIS); decision support systems (DSS);
executive support systems (ESS); ethical and social issues in information systems
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Principles of Business Software Development

IIVIAUNOU: 344-111 HI0IABANIAUVOUVBIHANGAS

Prerequisite: 344-111 or with the consent of the program
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Fundamentals of business and software business; business role in software; principles of
financial management and accounting; software engineering’s perspectives of business; principles and
concepts of accounting information systems; planning, analysis, designing and developing software for
today’s business
344-261 PayanilszAugdmSunnau 3((3)-0-6)

Artificial Intelligence for Everyone

S1IVTINVNOU: 344-111 1301ABANMMAUFOVVDIHANGA

Prerequisite: 344-111 or with the consent of the program
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Definition of artificial intelligence (AI); impact of AI; application of Al in reallife; artificial
intelligence revolutionizing the retail industry; artificial intelligence revolutionizing agriculture; artificial
intelligence altering the world of entertainment; artificial intelligence impact governments; artificial
intelligence changingsales, Al and the big businesses, Google’s artificial intelligence, Facebook’s
artificial intelligence, Amazon’s artificial intelligence, Al and the revolution of the Chatbot
344-271 msasuaanazue Ny y 3D 3((3)-0-6)

3D Modeling and Animation

IIVIAUNOU: 344-111 HI0IABANIAUVOUVBIHANGAS

Prerequisite: 344-111 or with the consent of the program
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3D modeling basic; 3D mesh; 3D texture; rigged mesh; skeletal mesh; 3D animation; 3D
rendering
344-281 ﬂﬁ‘l{\l"ﬂ‘Vl1&3ﬂfj1ﬂ1iﬂ®uﬁ]!ﬂ@%1uﬁﬁ1ﬁﬁm%: 1((1)-0-2)

Public Speaking in Computer Science
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Method for searching and gathering information based on Computer Science area; summarizing,

analyzing and synthesizing information; preparing effective presentations; public speaking
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Advanced Object-Oriented Programming
S1eANDVIAUNU: 344-211
Prerequisite: 344-211
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Development of Graphical User Interfaces (GUIs); exception handling; input/output streams;
client-server communication with socket; multi-threading; database connectivity; a framework for web
application; introduction to advanced object-oriented programming language such as java
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Mobile Application Development
51IDTINVNOU: 344-111 1301ABANMMAUFOVVDIHANGAT
Prerequisite: 344-111 or with the consent of the program
=S 4 d' A A A Y] a = [ A
maTuTagvesginiainaeui neale lumsiiann matanmsweuTilsunsy dauyeonTod
a [ L4 4 4 1 [}
glduuunsiln (GUD mssamsmamisal giudoya dotllszay msiyouaonsouiy
Mobile technologies; development tools; programming techniques: Graphical User Interface
(GUI); event handling; database; multimedia; network connections
344-321 malulag 3ae 3((3)-0-6)
Wireless Technology
S1INTINVNOU: 344-221 1301ABANMMAUFOVVDIHANGAT
Prerequisite: 344-221 or with the consent of the program
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Computer networks for mobile and wireless device; wireless LAN; eneraliz technology;
WiMAX technology; cellular telephone networks; satellite networks; wireless security; wireless
application design and development environments
344-322 szuUAN) 3((3)-0-6)
Embedded Systems
FINTINUNOU: 344-221 H301ABANMAUBOUVRIHANGAS

Prerequisite: 344-221 or with the consent of the program
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Introduction to embedded systems; embedded hardware; embedded processors; board memory,
board I/O and buses; embedded operating systems; device drivers; middleware and application software;
design and development
344323 Sumodiinvesassnas 3((3)-0-6)

Internet of Things

S1INTINVNOU: 344-221 1301ABANMAUFOVVDIHANGA

Prerequisite: 344-221 or with the consent of the program
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Internet of Things architecture; basic networking for Internet of Things; operating systems;
Internet of Everything; middleware for Internet of Things; Internet of Things application; Internet of
Things programming; performance and security in Internet of Things
344-324 szvvilszaananuuNgNN 3((3)-0-6)

Cloud Computing Systems

SIIVIAUNOU: 344-221 HI0IAUANIAUVOUVBIHANGAS

Prerequisite: 344-221 or with the consent of the program
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Cloud computing fundamentals; cloud computing architecture and management; cloud service
models; virtualization; networking for cloud computing; logging and monitoring; open source software for
cloud computing; security in cloud computing; cloud provider API; programming for cloud computing
344-331 Inenmsdoeya 3((3)-0-6)

Data Science

FIPTNVNOU: 344-111 H301ABANMAUBOUVRIHANGAS

Prerequisite: 344-111 or with the consent of the program
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Introduction to data science; data wrangling; design of data warehouses; use analysis tools to
support decision makings; ethical and social issues in data science; challenging issues in data science
344-332 MmN umilestoya 3((3)-0-6)
Data Mining
S1INTINVNOU: 344-111 1301ABANMAUFOVVDIHANGA
Prerequisite: 344-111 or with the consent of the program
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Introduction to data mining; data wrangling; techniques and processes in data mining; rule
extraction and knowledge representations from machine learning
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Data Analytics and Visualization
S1INTIAUNOU: 344-111
Prerequisite: 344-111
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Data collection; data preparation; analytical concept, process and techniques; data visualization
fundamentals and design principles; enriching data techniques; analytics in real data; analytical and
visualization software; data representation in multi-dimensions and graphs; data privacy; data engineering
344-334 33UUFINVDINIEL 3((3)-0-6)
Business Intelligent Systems
S1ANTIAUNDU: 344-111
Prerequisite: 344-111
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Introduction to business intelligence (BI); BI strategies; BI technologies such as dashboards, ad
hoc reporting, data discovery tools and cloud data services; business process management; business
reporting; Bl software; ethical and social issues in BI
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Database Application Development

S1IDIAVNOU: 344-211

Prerequisite: 344-211
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Design and implementation of database application; multi-tier architecture; data integrity and

database security; view; sequence; stored procedure and function; package; trigger
4 d
344-341 Jenssuvenani 3((3)-0-6)

Software Engineering

FINTNVNOU: 344-211 H3DIABANMAUBOUVRIHANGAS

Prerequisite: 344-211 or with the consent of the program
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Principles of software engineering; software process models; requirements engineering; software
design; software implementation; software testing technique; system maintenance; software assurance and
management issues; software cost estimation; problems based on real situations or project-based learning
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Software Testing Techniques

S1NTIAUNDU: 344-341

Prerequisite: 344-341
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Basic principles of software testing; software testing levels and process; standards for software

testing; function-oriented testing techniques; structure-oriented testing techniques; automated tools for

software testing; testing report and documentation
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Introduction to User Experience Design
S1ATNTIAUNOU: 344-211
Prerequisite: 344-211
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Meaning and key concepts of User Experience (UX); business and social values of UX design;
human factors; user-centered design process; rapid prototyping and user testing; process for specifying,
designing, and testing computer interfaces to be easily understood, learned and able to use; evaluation
methods and strategies; UX design lifecycle; UX design best practices; UX design for the web, mobile, e-
commerce, and social media; roles of UX design in an organization
344-344 msdszdiuanuannsalumslyny 3((3)-0-6)
Usability Evaluation
S1eINVIAUNOU: 344-211
Prerequisite: 344-211
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Usability testing and its various techniques; process of idea and interaction testing of users;
usability of interactive systems: usability requirements, usability measures, usability motivations; universal
usability; guidelines and principles for user-centered design; error message design; nonanthropomorphic

design; display design; window design; color; user manuals, online help, and tutorials; managing design

processes; evaluating interface designs
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Data Communications and Networking
FINTINUNOU: 344-221 H301ABANMAUBOUVRIHANGAS
Prerequisite: 344-221 or with the consent of the program
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Data communications and computer network; OSI model; analog and digital data
communication; transmission media and device; local area network and wide area network; TCP/IP
protocol and the Internet; state-of-the-art technologies
d
344-352 3TUUIAIDVILABDNNIAUNDS 3((3)-0-6)
Computer Network Systems
513IDTINDNOU: 344-351 1301ABANMMAUFOVVOIHANGAT
Prerequisite: 344-351 or with the consent of the program
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Computer networks and the Internet; internetworking with TCP/IP protocal; network layer
protocol: IP, IP address; transport layer protocols : UDP, TCP; network applications and protocols: HTTP,
FTP, SMTP, DNS and DHCP
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Computer Systems and Network Security
S1IVTINDNOU: 344-223 1301ABANMMAUFOVVDIHANGAT
Prerequisite: 344-223 or with the consent of the program
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Legal, ethical, and professional issues in information security; types and sources of computer
systems and network threats; security management; risk analysis and planning for security; security policy;
security technology; firewalls and VPN; intrusion detection; access control and other security tools
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344-361 vianmstfyanilszavg 3((3)-0-6)

Principles of Artificial Intelligence



S1IVVINDNOU: 344-111 1301ABANMMAUFOVVOIHANGA
Prerequisite: 344-111 or with the consent of the program
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Principles of artificial intelligence; fundamentals and methodology in artificial intelligence;
classical artificial intelligence techniques: knowledge representation, heuristic algorithms, rule based
systems, and probabilistic reasoning ; soft-computing techniques: neural networks, fuzzy logic, genetic
algorithms ; applications in artificial intelligence
344-362 miﬁﬂuﬁmmaﬂ%e 3((3)-0-6)
Machine Learning
FINTINVNOU: 344-201 H301ABANMAUBOUVRIHANGAS
Prerequisite: 344-201 or with the consent of the program
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Data understanding; data preparation; regression analysis; supervised learning; unsupervised
learning; center-based clustering; hierarchical clustering; KNN algorithm; decision tree; support vector
machine; basic artificial neural networks; performance evaluation; model selection; feature extraction and
transformation; handling imbalanced data; problem of overfitting; ensemble learning; application of
machine learning
344-363 M5UszuIaNaMBIEIINGIA 3((3)-0-6)
Natural Language Processing
IIVIAUNOU: 344-111 HI0IABANAUVOUVBIHANGAS
Prerequisite: 344-111 or with the consent of the program
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Principles of natural language processing; lexical analysis; syntactic analysis; semantic analysis;
discourse analysis; problems and ambiguities in natural language; machine learning and contemporary
quantitative techniques in a variety of application areas such as speech processing systems, machine
translation, information retrieval, and text categorization
A g
344-371 m3ldsunsunuiesnu 3((3)-0-6)
Introduction to Computer Game Programming
SINTINVNOU: 344-111 1301ABANMAUFOVVDIHANGA
Prerequisite: 344-111 or with the consent of the program
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Fundamentals of computer graphic theory; basic game development; 3D game programming;
game physics; artificial intelligence for games; principles of game designing
344-372 MINAUUDNUVUG 3((3)-0-6)
Advanced Game Development
FINTNVNOU: 344-371 H301ABANMAUBOUVRIHANGAS
Prerequisite: 344-371 or with the consent of the program
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Game design theory; gameplay design; game interface design; game storyboard design; cross-
platform game development; advanced artificial intelligence for games; multiplayer game programming
344-373 Wugrumsilszanawamwidaadna 3((3)-0-6)
Fundamentals of Digital Image Processing
SITIVIAUNOU: 344-201 HI0IAUANMTAUBOUVYBIHANGAS
Prerequisite: 344-201 or with the consent of the program
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Fundamentals of digital image processing and their applications; elements of visual perception;

image acquisition; image sampling and quantization; intensity transformations; digital color and basic of

color image processing



344-374 msdszananamwidaanatugs 3((3)-0-6)
Advanced Digital Image Processing
S1ATNTIAUNOU: 344-373
Prerequisite: 344-373
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Geometric image transformations; morphological operations; spatial filtering; filtering in
frequency domain; noise removal; image de-blurring; image registration; image compression; edge
detection
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344-381 n15ﬁﬂuazm5a%'naﬁﬂmmmammummnﬁu 2((2)-0-4)
Thinking and Creativity for Innovation Design
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Condition : Enrollment at least 30 credits of study that are course of mandatory
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Design thinking process; preparing mind for innovation; idea generation; creative thinking for
innovation; idea explanation and discussion to improve the innovation
344-382 358NV TMEMSUMAlulagaana 1((1)-0-2)
Ethics for Digital Technology
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Social contexts for computer technology; social network issues; social and ethical issues in
computer science; copyright and intellectual property; data protection and privacy; cybercrime and law;
case studies of laws and ethics
344-401 Inenmsinsiaavnazanudasans 3((3)-0-6)
Cryptography and Security
S1NTIAUNDU: 344-201
Prerequisite: 344-201
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Principles of data security; the need of data security; threats and attacks; cryptosystem;
cryptanalysis; classic cryptography; symmetric-key cryptography such as data encryption standard (DES),
advanced encryption standard (AES); asymmetric-key cryptography such as RSA; digital signature and
hash functions; current applied cryptography
344-431 Veyavinalviay 3((3)-0-6)

Big Data

S1ATNIAVNDU: 344-111

Prerequisite: 344-111
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Introduction to Big Data and data warehouse; Big Data structure; distributed processing; cloud
and Big Data; Big Data database; Big Data modeling and management systems; Hadoop; Big Data
integration and processing; Big Data analytics; applying Big Data in real-life
344-432 maluladigruvoyagndall 3((3)-0-6)

Next Generation Database Technologies

S1eINDIAUNOU: 344-211

Prerequisite: 344-211
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Database revolution; types of semi-structured databases, key-value, document, column and
connected data; applying data warehouse concept with semi-structured databases
344-433 M3U3HUAzINISnIgMTaYa 3((3)-0-6)
Database Administration and Maintenance
51831 10IAVNOU: 344-211
Prerequisite: 344-211
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DBMS installation and configuration; creating databases; user account management; privilege
and role; backup and recovery; import and export; transaction management and concurrency control
344-434 mslFunaagrudoyalidiyszansam 3((3)-0-6)

Database Performance Tuning

S1ANDIAVNOU: 344-211

Prerequisite: 344-211
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Database performance tuning overview; database performance improvement method; optimizing
instance performance; query optimization; protecting the database environment; database auditing;
database encryption; data and index partition; controlling parallel execution
344-441 nﬁ%’ﬂmﬂﬂsanmmzqmmwmawﬁm% 3((3)-0-6)

Software Project and Quality Management

S1ATNTIADNOU: 344-341

Prerequisite: 344-341
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Concepts of software products and processes; review of software development model; role of
project management and manager; tools for project management; size and cost estimation; negotiation and
contract writing; project defining, planning, and scheduling; monitoring and controls; risk management;
resource management; team management; software quality management; software configuration
management
344-442 m3dauazilszdivaenldnas 3((3)-0-6)

Software Measurement and Evaluation

S1ATNTIAUNOU: 344-341

Prerequisite: 344-341
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Software complexity; fundamentals of measurement, software metrics and evaluation; methods
and techniques for software evaluation; tools and standards; applications and practices
344-443 mﬁmsnﬁsmxaemmu@ﬁﬂq 3((3)-0-6)

Object-Oriented Analysis and Design

S1ITIAVNOU: 344-341

Prerequisite: 344-341
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Review of object-oriented concepts; object-oriented development life cycle; object-oriented
analysis and design from system requirements; system modeling with UML; mapping models to code;
testing technique and configuration management for object-oriented paradiagrams
344-444 amilpenssuasaumadmviueenuuuilszaumsaigly 3((3)-0-6)

Information Architecture for User Experience Design

S18INTIADNOU: 344-211

Prerequisite: 344-211
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Organizing and structuring content of information spaces of software, websites and mobile
applications; systematic methods and processes relating to analyzing, designing, and evaluating
information spaces; information architecture principles essential to build effective website navigation;

methods of organizing information to build appropriate taxonomy, semantics, phrases, symbols and

findability in software and websites; decision theory and context to create effective and usable websites,



software or mobile applications; documentations such as personas, site maps, wireframes, interactive
prototypes, etc.
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344-451 malulagdumasiiauazmsszgna 3((3)-0-6)
Internet Technology and Applications
FINTINVNOU: 344-221 H301ABANMAUBOUVRIHANGAS
Prerequisite: 344-221 or with the consent of the program
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Operating systems for the Internet; components of Unix operating system; file system structure;
editors and utilities; shell programming; internet service installation: HTTP, FTP, SMTP, DNS and DHCP;
system administration and management
344-461 TassvgszamuazmsiGenimean 3((3)-0-6)
Neural Networks and Deep Learning
S1INTIAUNOU: 344-361
Prerequisite: 344-361
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Learning from data; distance and similarity measures; principal component analysis; singular
value decomposition; dimensionality reduction algorithm; artificial neural networks architecture;
feedforward neural network; Learning vector quantization; self-organized map; radial basis function;
neural network modeling and evaluation; incremental learning; deep neural networks; applications of
neural networks algorithms
344-462 M33ngluuy 3((3)-0-6)
Pattern Recognition
S1ANTIAUNDU: 344-361
Prerequisite: 344-361
ausamvesdymmsihgluuy msanadeyauazmsinaue msdenquanymy N3

a 4 o @ a <o a 9 1 1 9 [
3Lﬂ§13ﬂﬂﬂﬂﬂi$ﬂﬂﬂﬂaﬂ NITAUATICHILUNYIUTY ﬂ'liLL‘U\?ﬂQ?JSUE]Mﬂall‘ﬂ‘ﬂmﬁulm%ﬁ!ﬂﬂ@]iiJ 13



= 9 o w 9 A [ 1 U a v A v Yo 1
FIUIHUVUM TN UBINGA ﬂ”li@]i'!ﬁ]lluﬁgLLUQﬂQlJE‘]JLLlIlI LL’EJ‘iJWﬁLﬂGIfHLﬂEJ’Jﬂ‘]JﬂTigﬂ”Ig‘]JLlfUll YU

@ A v oW Y Y [ Y o =
mms’Jﬁmmmzﬂuaummumﬂuwm msma%uuazgmﬁwmmﬂusa

Overview of problem of pattern recognition; information extraction and their representation;
feature selection; principal component analysis; linear discriminant analysis; k-mean and spectral
clustering; least-squares learning; pattern detection and classification; applications in pattern recognition
such as face detection and authentication, license plate detection and recognition
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344-463 DUINDITAVBIRUBUA 3((3)-0-6)

The Internet of Robotic Things

S1ATNIAVNDU: 344-361

Prerequisite: 344-361
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Introduction to Internet of Robotic Things (IoRT); IoRT architecture; integration of smart
environments and robotic applications; [oRT security; [oRT applications and their privacy protection;

automated verification and validation of IoRT systems; research challenges in the [oRT

344-464 M3TundITEANIMEZMTINTIZHANNFEN 3((3)-0-6)
Text Mining and Sentiment Analysis
51831 TIAUNOU: 344-201
Prerequisite: 344-201
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Text representation; text feature extraction; text mining; mixture models; expectation-
maximization algorithm; probabilistic latent semantic analysis; text clustering based on probabilistic
approaches and similarity-based approaches; discriminant analysis; opinion classification, sentiment
analysis; sentiment analysis in real-life applications
344-465 MESINIHNAZMIAANNVDIATO 3((3)-0-6)

Linguistic Intelligence and Machine Translation

5183% 190 UNDU: 344-201
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Text pre-processing; word representations; vector-space models; natural language
understanding; recurrent network model; definition of chatbot; rule-based chatbot; self-learning chatbot;
intent recognition; named entity recognition; chatbot implementations; structure of speech; speech
recognition; speech chatbot, application of chatbot
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Computer Vision and Applications

S1INTIAUNDU: 344-201

Prerequisite: 344-201
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Data and pattern representation; image segmentation; feature extractions; statistical decision
methods; object classifications; pattern recognitions; supervised and unsupervised learning; motion
analysis
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Seminar in Computer Science
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Condition : Enrollment at least 90 credits of study that are course of mandatory and major
course in computer science at least 40 credits
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Academic seminar in current interesting topic in computer science
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Projects in Computer Science
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Condition : Enrollment at least 90 credits of study that are course of mandatory and major

course in computer science at least 40 credits



o 1 A ~ Y o o P o =
ﬂTi‘V]N"IUﬂQlWii?JLﬂfJ’Jﬂ”IEJGl@ﬂ"ILLL!%‘LHEUBQG"I%W?EJ‘VI‘JE’ﬂ’HW Iﬂﬂﬂ"lﬂﬁﬁﬂHWﬂiUu‘Vi"WIN

a a s A Y I ) 9 a a o = 70 Y
’J‘VIfﬂﬂ”I5ﬂﬂllW?LﬁﬂiﬂLﬁ@ﬂhl’JﬂfJ”IQL‘]Ju'iZUU UIANUINNINYINTTADUNIADT i’Jllﬂxiﬂﬁ‘}JigEJﬂ@]Glsb'

a a A = A a J ° g b
HUHINAUASINAUANIAYLIIUNN LWB’JLﬂiW%‘Hﬂ@ﬂl!‘]J‘]JLLfI%TJNLLNuﬂﬁ1/]11?15\1\111! W%uiiﬂillﬂiﬂ\liﬂ

4 ) ) = 9

ﬁhuimﬂﬂﬁﬂﬂlm$ﬂﬂﬂ1mﬂﬁ1i ﬂ‘i%ﬂ@‘uﬂ15W%u11ﬂillﬂihlla$ﬂhﬂﬂigﬂ@‘UﬂﬁclﬂNTL!

A project-based individual or group study investigation under the supervision of faculty
members; systematically study of computer science problem; bring together with body of computer
science knowledge including apply concepts and technique for analyzing; design and planning the project;
complete implementation of the project; install program testing and write program documentation and user
manual
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Job Training in Computer
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Condition : At least 6 semesters of study
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Allow computer science students to have work experiences in public or private organization for
two months during summer period
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Pre-cooperative Education
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Cooperative education concept; preparatory session for cooperative education; review of
literature related to the assigned project/research; development of the project proposal; research planning
and seminar; oral presentations
344-495 @vinofANKN 6((0)-40-0)

Cooperative Education
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Condition : Enrollment at least 6 semesters or 120 credits and preparation course for
cooperative education at least 30 hours

Ui aluminenusems lenau Iamne Ane1szuumMsiuesIinevesny

AN INGINIADUNAADT WALIINBLAIUDITNIINMIYIUINMIANNS TuHoiEouny



ﬂszﬁumm‘fﬁnm f’]ﬁ]"lif]"ﬁ‘].ﬁ'ﬂi&l1Llﬁ8ﬁfﬂu‘IJi%ﬂi’)‘]Jﬂ"Ii‘]JiSﬁlﬁUWﬁﬂ"ﬁﬁNTu UnauUsNULaY
snuniUaNysol

Actual practice in public, private or enterprise organization; studying the real working system
relative to computer science; developing occupational skills by integrating classroom knowledge with
working experience; work evaluation by academic advisor and officer of the organization; presentation of
work and complete report
344-496 TV NIABMOINGIMIADUNUADS 1 3((3)-0-6)

Special Topics in Computer Science I

e lmilumnininemsaeuiiuaesfiiaulaazda hiflundngas feduenein
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Current interesting topics in computer science not yet included in the curriculum; course
description and course syllabus are specified by the department
344-497 TURNABMOINGININDUNUADS 2 3((2)-2-5)

Special Topics in Computer Science 11
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Current interesting topics in computer science not yet included in the curriculum; course
description and course syllabus are specified by the department
344-498 TVRNABMINGIMIADNNUADS 3 2((2)-0-4)

Special Topics in Computer Science II1
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Current interesting topics in computer science not yet included in the curriculum; course
description and course syllabus are specified by the department
344-499 FIVRNABMIINGININONNUNDS 4 2((1)-2-3)

Special Topics in Computer Science IV

e lmilumnininenmsaeuiiuaesfiiaulaazda hiflundngas feduesein
Fuldawiininiaa fnua

Current interesting topics in computer science not yet included in the curriculum; course

description and course syllabus are specified by the department
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