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6 WU2nA

uunhein (UsTene - UUR - Anwisienuie)

an. 101 Mwdanguluiinuszaniu
EN 101 Everyday English

an. 102 Mwganguluusunmsdany
EN 102 Social English

an. 103 Mwdanguluusunaina
EN 103 Global English
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NEUAIYIAUIMINNBLATAN (21 wein)

mhen (Ussens-UjUa-Anwisienued)

AN, 101 yinwgnsaaiiion1siSeuinasadin 3(3-0-6)
GE 101 Thinking Skills for Lifelong Learning

An. 102 anaundunadios uagn1siAsuulaswesdsny 3(3-0-6)
GE 102 Citizenship and Social Transformation

A, 103 wmelulafuaruinnssuiieaunan 3(3-0-6)
GE 103 Technology and Innovation for the Future

An. 104 guvssnmiuguaziieTin 3(3-0-6)
GE 104 Aesthetics and Well-being for Life

An. 105 WusinsmedsnunazUssiuinlmvesdan 3(3-0-6)
GE 105 Global Alliance and Emerging Issues

An. 106 Awdvansiunas Msiamnegnad iy 3(3-0-6)
GE 106 Financial Literacy and Sustainable Development

An. 107 %m?zyfyﬂmmmLﬂué:ﬂizﬂaumﬁLLaxﬁﬂmmiLﬂuﬁﬁﬂ 3(3-0-6)
GE 107 Entrepreneurial Spirit and Leadership Skills

Y. KUINIVWANIE 100 AUWAA

1. ngudvuwnu (Core) 12 wihein

uunIgin (Usseny - YR - Anwisiegnuie)

an. 101 mquiidosfunsunagda 3(3-0-6)
CS 101 Fundamental Theorem of Calculus
an. 250  lassadrslideiiios 3(3-0-6)

CS 250 Discrete Structures

na. 494 nminewazIsusIINauwmealulagansaumne 3(3-0-6)
IT 494 Legal and Ethical Aspects of Information Technology

an.207  anwuavilulazada 3(3-0-6)

ST 207 Probability and Statistics
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2. nguAYNanIEAIU-UIAY (Major) 70 vitiefin

2.1 nUUsHAUAUBIANTTLAY SEUUANTALING $1UIU 9 ein

AN. 100
CS 100
AN. 436
CS 436

ng. 446
T 446

uumhein (Ussens - UGUR - Anwimenuied)

nsAALTsAaLloY

Introduction to Computational Thinking
a 2 14

IAINTIUYONGLIT

Software Engineering
Ufduiusseninaywdiunauiunes

Human-Computer Interaction

2.2 nguwalulagiiteaulssynd 10 viiefin

AN. 497
CS 497

AN. 498
CS 498

Nd. 358
IT 358

Nd. 359
IT 359

3(3-0-6)
3(3-0-6)
3(3-0-6)

Iuuhein (Ussens - UHUR - Anwimenuied)

TASHUINYINTABUNILADS 1

Computer Science Project |

TASHIUINYINTABURNADS 2

Computer Science Project |l

anuduguseneunsinumalulad

Technology Entrepreneurship

ANSASNTEVINANUAREI WS UUSEN L ualulag

Ideas Generation for Technology Start-up Ventures

2.3 ngumaluladuasdsnisnsgendus 24 wiiefn

AN. 310
CS 310

ANn. 311
S 311

AN. 318
CS 318

AN. 350
CS 350

AN. 410
CS 410

1(0-3-1)
3(0-9-23)
3(3-0-6)
3(3-0-6)

uunIgin (Usseny - UJUR - Anwisienuies)

. = a [
nannsWweulusunsuaeuiames 1

Computer Programming |

. = a [
nannsWeulusunsuaauines 2
Computer Programming |l

N9 ulUsUNTUTInG

Object-Oriented Programming

laseasatoya

Data Structures

1ASIES 19N YIABUNLNDS

Organization of Programming Languages

3(2-2-6)
3(2-2-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
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CS 462
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AN.
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cs

AN.

s

AN.

s

Ueyuszhvg 3(3-0-6)

v <9

Artificial Intelligence

lasstngUssamifigaLayNSeuSIgeEn 3(3-0-6)

Neural Networks and Deep Learning

MTATIEkAENN ST eteya 3(3-0-6)

Data Analytics and Mining

2.4 naulASEINUgIUYeIsTEUY 21 ihefn

403
403
413
413
423
423

430
430

441
441

448
448

454
454

Tuunigin (Usseny - UJUR - Anwinienuies)
NTILATIZYLAZNITODNLUUTEUY 3(3-0-6)
Systems Analysis and Design
palaNInT MRl Laznwvesuea 3(3-0-6)
Automata, Computability, and Formal Languages
Sumesiinvownasmaaynsussegnd 3(3-0-6)
Internet of Things and Applications
STUURIUTeYA 3(3-0-6)
Database Systems

ASAATILTALBDNLUUTURDUID 3(3-0-6)

Algorithms Analysis and Design

Anusiunsasndelaues 3(3-0-6)
Cybersecurity
\P3oTnedeansneNanes 3(3-0-06)

Computer Communication Networks

2.5 nausiawsuaranilnenssuneuiames 6 wiefin

320
320
422
422

uuntiein (Usseny - UJUR - Anwimenuiag)
Tassadiazanlnonssunouiames 3(3-0-6)
Computer Organization and Architecture
seuuUuRnisaeuiIwes 3(3-0-6)

Operating Systems
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3. nguAYNANITAIU-LABN (Major-Elective) 18 wiiein
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3.1 nquimTnaanitanes (Cooperative Education)

Juumihein (Ussens - UGUR - Anwimeniued)
am. 301 WSENENIANY 3(3-0-6)

CO 301 Pre-Cooperative Education

AN. 390 ANNAANEN 6(0-18-16)

CS 390 Cooperative Education

3.2 NgudyIMTITen1uAeuiawes (Computer Research)

Juunmihein (Ussens - UGTR - Anwimenued)

an. 202 ewfidesiuienfuaeniiameslulsgsia 3(3-0-6)
CS 202 Introduction to Business Computing
AN, 414 nsaseinlanie 3(3-0-6)

CS 414 Compiler Construction

AN. 490  duuuwn 3(3-0-6)
CS 490 Seminar

AN, 491  ntedilAy 1 3(3-0-6)
CS 491 Special Topics |

AN, 492  vedilAY 2 3(3-0-6)
CS 492 Special Topics |I

AN, 493 ety 3 3(3-0-6)
CS 493 Special Topics Il

3.3 nauimanuiuaslaenadenisleuas (Cybersecurity)

uuntIeie (Usseny - UUR - Anwimenuiag)
AN. 446 MIATUINLUUTZUUNANLLIS 3(3-0-6)
CS 446 Cloud Computing
an. 447 wialulaBudeniwunaznsidnsiasy 3(3-0-6)

CS a47 Blockchain and Cryptography Technology

AN. 457 AusfuasluszuuABLRAS 3(3-0-6)

CS 457 Computer Security
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A, 458 IA3edeszuunsdeansidmenazgunsaldeansindeud 3(3-0-6)
CS 458 Wireless and Mobile Networks

AN. 459 N1990NLUULANITIANITIZUULATOUE 3(3-0-6)
CS 459 Network Design and Management

AN, 471 N4 ITUUINIIYTITURAL N TNAADULINL TEUU 3(3-0-6)
CS 471 Ethical Hacking and Penetration Testing

aw. 472 msUszfiumnuidssuasnaunusuilomngnidy 3(3-0-6)
CS 472 Risk Assessment and Contingency Planning

AN. 473 N15IANIINISHRUAUBISRLUANITA! 3(3-0-6)
CS 473 Incident Response Management

aw. 474 AnseenuuUTendISiunaendy 3(3-0-6)
CS 474 Secure Software Design

AN, 475  ATTuAIUARASTEURITEUUNAULIY 3(3-0-6)

CS 475 Cloud Systems Security

3.4 nfuivInenmansnisaya (Data Science)

uuntIein (Usseny - UJUR - Anwimenuiag)

431 ssuugudeyadugs 3(3-0-6)
431 Advanced Database Systems

L6432 SEUURIUYRNALUUNTEANY 3(3-0-6)
432 Distributed Database Systems

434 msviimilesdeya 3(3-0-6)
434 Data Mining

443 mshedsteya 3(3-0-6)
443 Data Warehousing

L463  AMTIATIZRTOAIM 3(3-0-6)

463 Text Analytics

427 SpUUgInesdsevilowu 3(3-0-6)
a7 Introduction to Business Intelligence System
. 486 n5UTEINaNaUDAINM 3(3-0-6)

486 Text Processing

487 msWeulusinsuntw R 3(3-0-6)
a87 R Programming

L6488 MSATNANUNNEITUYEITRYA 3(3-0-6)

488 Data Visualization
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Machine Learning

3.5 nauwalulafynasiuds (Media Technology)

469
469
480
480
481
481
483
483
484
484
485
485

3.6 NguAvINIHAUITeaNAws (Software Development)

319
319
356
356
357
357
402
402
411
411
415
415
416
416

3(3-0-6)

uumhein (Ussens - UHUR - Anwimenuied)

AN INBITYLaTY

Computer Simulation
ARLILADTNTIAN

Computer Graphics
NTUSZINANAFYYIMULAZ N INATAN DA
Digital Signal and Image Processing
msUszananmiawayInvie

Image and Video Processing
Anudussaaiiounavanuduasaasy
Virtual and Augmented Reality
wialulagdamiife

Multimedia Technology

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

TuunIgin (Usseny - UJUR - Anwisienuies)

nMsdeulusunsudumasiin 1

Internet Programming |
myfLeUndinduuuaiasiodeasidas 1
Mobile Application Development |
mswmLeUndduuwasaslodeasidas 2
Mobile Application Development ||

REIS R TR TR RITP D

Computer Applications in Business
NMFIATIwkazeanwuUUlUsHNIULTIIng
Object-Oriented Analysis and Design
MsWeulusunsudumesiin 2

Internet Programming |l
MINAUTUTLATUITZAUDIANT

Enterprise Application Development

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
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UnAnwikazennsdiaeularNFnysenueeindnw 6 Falustadunm
A. vaIAdY e lTeendn 6 widein

UnAnwrzdeadoniseuseinnileaeuluuningrdensunn Faldlivdnwmily uaseseuddln
Juwdvden suudilitesnd 6 wiefn

Juumihein (Ussens - UGTR - Anwimeniued)

AN. 204 AveinisteyaiUedsiu 3(3-0-6)

CS 204 Introduction to Data Science

AN95UN85183YN

n. nu2ndvdneialy (General Education) (30 wda8fin)

NguINIWBINgE (9 wenn)

an. 101 ;wdnguludinuszaniu 3(2-2-6)
EN 101 Everyday English
Andunslilassainsfiugunarduunwdnguildluiinussdriu Ussneudenswauugtauies
wazlitoyadiusa msussersypdndnuar mayedasediauls Besiilurnuveunazussudndudiumveusas
Au damsuansanudadiuluewily §ﬂﬁdﬁwmﬁﬂwzmiwﬁ n15la N199U LLazmiL%EJuﬁaEﬁ%L%ﬂgimmﬁ
Practice basic language structures and everyday expressions, including how to give informative
self-introduction, describe personality, talk about interests and personal passions, as well as how to express
opinions about general issues. Enhance language skills-speaking, listening, reading, and writing— through

integrated methods.

an. 102 ,Mwdanguluusunvedany 3(2-2-6)
EN 102 Social English

Andunsyauaznsideusgloauasduulfiduusyd iilensiiujduiudymadany nisuaniasu
foya MaUuiioy uaznseBunsanuAnAIfuGesng q Tuusumsdsnunazgsie Taosjatiunsiamvings
nsefusewaznsiaus mewaluladuazanufnasneassa

Practice speaking and writing frequently used expressions for social interactions, exchanging
information, making comparisons, and explaining ideas in social and business-related contexts, with

emphasis on developing discussion and presentation skills along with digital skills and creativity.
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an. 103 ;wdanguluusunana 3(2-2-6)
EN 103 Global English
Annunsusseneyssaunisallaessyseasidenaltiuayy wasuaninnudndiuieiuiisnnuluey

N3y wazUsznudgmluszdvana Tnegadunisiauinyenisdeassenineimusssy uazn1sdoansiu

a v =

lanfdvia dedAgrenmsilunaiiioslan
Intensive practice in portraying detailed experiences and expressing opinions about living and
working situations, and discussing global issues, with concentration on intercultural communication skills

and digital communication skills, which are vital to becoming global citizens.

NFUAIYPIYIAUNMINNBLIVIAN (21 wein)
fin. 101 ﬁﬂwzmsﬁmﬁamﬂ%uiﬁwaam%‘im 3(3-0-6)
GE 101 Thinking Skills for Lifelong Learning

Anwmgud] wdnn1sveen1shn Wauin1sanegraduszuu 019 MIRATANINY N135ARas1eEssA N3
Aadasen nMsAndauase nmsRnwdtam Judu sudinsdeulesrudnuavanunsadenaesiionufnd
wingadliuszgndldluiinUsedniu meinuuasnsGeuinaentinldegdiusednsam

In this course, students will learn about theories and practical thinking tools such as critical
thinking, creative and innovative thinking, analytical thinking, synthesis thinking and problem- solving
thinking, including how to link and select appropriate thinking tools and effectively adapt to their daily life,

professional undertakings and lifelong learning.

an. 102 anudunaiies wasmsivdsunlawesdany 3(3-0-6)
GE 102 Citizenship and Social Transformation

AnwiAamng audnvay ans nihuaziad nnvesanudunaflesidludanulne dansulanuas
Fspuduilutlagtukazeunan Wy danudivia dseummimusssu Wudu edwinfunisiadsunlasesdny
#199 Tfafeudituiedin Aunadeuiidwmareguanie 4 33 Ae ne 1o dau way Iy iondouuiused
sfuipuludsanldognsdmnugunasliidondouddu

In this course, students will learn about definitions, attributes, rights, civic duties and freedom
associated with citizenships and social transformation of Thailand and global communities in current times
and in the future, such as digital society, multicultural society. To be able to live peacefully and happily

with others, it is important to understand evolving changes and learn about 4 dimensions of the

environments affecting health, namely, body, mind, society and wisdom.
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an. 103 weluladuazuinnssuiieawian 3(3-0-6)
GE 103 Technology and Innovation for the Future

AN®IUNuIn wuIfa 13T saufenisyszendldimaluladuazuinnssuaiudngg
fjaumsinnnaunmiinludsaualioll nansgnuiifidensduiudin deu uasiasugha aasaaudnuinisld
‘Uiziaﬁuﬂuasmiﬁuﬂiaw%’wéﬁumaﬁzymﬁLﬁmmﬂl,miuiaﬁLLasu’meﬂiiu

In this course, students will learn about concepts and innovative technology and applications
aiming to better a quality of life of people in a new society, including how technology and innovation
affects our livelihood. The course also covers information on intellectual property protection as a result of

technology and innovation.

A, 104 guvidsamiugungiiiedin 3(3-0-6)
GE 104 Aesthetics and Well-being for Life
FousnsliTinedadnuaainaudaUsuazAanssudunuinis WesuuedvailuFosguvionmi
Rendosiuinuasdsauanaufalzsingg uazfiv Anasonisissoguesiin dsauuas Tansssu
In this course, students will explore relevant theories and concepts of aesthetics related to life
and society and learn to cultivate positive outlook and attitude and understanding of different forms of
taste and beauty, which will enhance their perception of diversity and enable them to appreciate art,
music, literature, images, films and other forms of art. Students will also learn how to depict their
imagination via communicative design using images, colors, calligraphy and other related tools to create

value-added identity and characteristics to services, products and media.

An. 105 WusAnsmederunasUseinuialvtvedlan 3(3-0-6)
GE 105 Global Alliance and Emerging Issues
Anwimsiaunaudilossfuumaimansugiauasnsilosfidssansevusion udsuudamis
FonuazTamsssuludenalan dedlausssiuddyiiietuldvesUszanaulan
In this course, students will learn about international economic and political collaborations and

developments affecting/constituting changes globally, in order to understand key global issues.

An. 106 mmi‘wwmslﬁuLLazﬂﬁiﬂ’wuﬁaﬂNQ’ﬁu 3(3-0-6)
GE 106 Financial Literacy and Sustainable Development

[
a a g [ a !

Anwn1sdnnisuazinaulanianistiued1aliuse@nsaa NIN15INNITNITRUAINYARALAENITAI

o w

TN siaweg13didu Inggduiunisysannisesdannuinaeandesivuiuniud gusu wazdnudud Ay

£

ielimdudedauazuumenmsuilvegradugusssy
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In this course, students will learn about management and effective financial decision making,
including personal finance management and sustainable development and personal finance literacy, with
special attention on integrated knowledge for local community and society, in order to highlight key issues

and offer practical solutions.

av. 107 Indgyayrannududusznaunisuasinuensdui 3(3-0-6)
GE 107 Entrepreneurial Spirit and Leadership Skills

a

Anwuazinunnudnvuiddlunsaideiggransduduszneuns lasinsAauuuidives
Usgnoufenmsiinnudnaiieassd uarmauaranlemalunisBuuasdiiufanisedsfinusssunassdossay 3
amizgrhiannsatuagyhauduiisildedisiiussanina souf waznddindulaviuiemnnisal

In this course, students will study and develop important characteristics of entrepreneurial
mindset, with an emphasis on a combination of creativity and entrepreneurship and explore entrepreneurial
opportunities while learning about business best practice and ethics including leadership

skills and qualities, effective leadership characteristics which will enable them to effectively work as a team

and be able to make well-informed decision when required.

2. 112 38an1e (100 ni2enn)

2.1 3P WNUNIINIAEAITBATANAAIENS (12 IENR)

an. 101 vuiidesiumaunanda 3(3-0-6)
CS 101 Fundamental Theorem of Calculus
AuTeruneu : udl

o £ s £ 6 o [y

Henduiivade allawazadudeiios N1IvAYRUS ayiusiyuga aYusSuAUEY LdURSILAEAARR

9
¥ '

A998 DUMLNTTU NITEINUN DULANATNIUNNTA W NATNBUAN

[y

8 NIANBLIUTLEN LaZNITDUNNTNNIIULYY
WUt Wwesnd Amesiuuuy uagaunILdeLay

Algebraic functions. Limits and continuity. Differentiation: derivatives, chain rule, higher derivatives.
Analytic geometry: straight lines, conic sections. Integration: areas, indefinite integral, definite integral.

Differentiation and integration of transcendental functions. Matrices: determinants and linear equations.

an. 250  lassaslalsioiiles 3(3-0-6)
CS 250 Discrete Structures
FydeRuneu : A, 311

AIINAIERNT Naufen ANUFUTLS fandu nquiuaznisiiaad ssuuiivadn Weadaydu wilnu niu
NI NIMBUUIEYRANIe nemkuuliseyiianis suld Jyvimnafiureansmkuuseyiienig 19953938

5N

ANUIBINYINTADUNLADS



12

Logic. Set theory. Relation. Function. Theorem and proof. Algebraic systems. Boolean algebra.
Semi-group. Group. Graph theory. Directed graph. Undirected graph. Trees. Path problem in digraph.

Combinational circuits.

va. 494 nmuneuazdsesIIUAUmAluladasaume 3(3-0-6)
IT 494  Legal and Ethical Aspects of Information Technology
Fwdadunew ; Ll

AnwnannguungaiuaiuIsesssuveylineuiiunesuazinmaluladansaund Lol uwuian
WosduiliAsafungrineitiluuazaeinsvensuas nquunefiisadestunisnsevfiafsafupouiiomes
ngvanefifgtestudedidnnseinduazervgnssumsaeuiinmes ngvanedunsestoyaduyana ngynei
\Rentesiurginssudidnynseding

Study of the law and the ethics of the use of computers and information technology. By focusing
on concepts and software licensing law. Laws related to the crime on the computer, electronic media

and computer crime. Legal Protection of Personal Data Laws relating to electronic transactions.

an. 207 eanwunasidunazana 3(3-0-6)
ST 207  Probability and Statistics
AsAuneu : 1l

AnwuaAsiugtuisrfuanuinasdu nsuankaseuiandu mawanuasiiddyanmsduiaegng
MSUTLUNUAT NSNAFDUANNFAFIY NMTAATIERAMNLUTUTIU NTONDDULAENANNUS N1suanutaslaanasy
mMyaszinnud adanldlinsmiives

Study fundamental of probability, probability distribution, sampling distribution, estimation,
hypothesis testing, ANOVA, regression and correlation analysis, chi-square test with frequency analysis, and

nonparametric statistic.

2.2 3y nan1za1u - Usau (Major) (70 vidaenn)

2.2.1 nfUUsIAURTUBIANIHAZSTULENTEUMA (9 Wiefn)
AN, 100 MsAndamuInlewy 3(3-0-6)
CS 100 Introduction to Computational Thinking
Fwdsduneou : T
= & - Y 41' a ¢ v 3 3 % s A a s ¢
Anwriugiudesduvasiniosneuiianesnilusiuaisauisiazgonduas tilen19imseilanduay
widgydmsunmsiusunsuloai N15eenkuURIY NMIRRILITUABEITNITIUIWATUAIBRINUY NSANYINUGIY

'
[

lassaienmuilusunsumeuiiomes yiatoya fuwds dnad Adsdwuea msldmdnunulosiy
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Introduction to Computing System, hardware, software, basic of problem analysis and solving,
flowchart, flowchart design, solving problem using flowchart, fundamental of computer language structure,

data type, variable, expressions, assignment statement, control statements basic.

AN, 436 ArNITugeNLg 3(3-0-6)
CS 436  Software Engineering
AsAuneu : aauld an. 310

Anwaudidesiuieiuimnssuroniuag faszneulufenszurumslunsiauneensiuassuuuy
A9 9 NITIATIEVA1NABINITVRINLY n1seenuuuandnenssugendwls wagn1sdnuuudnaasuandlasaing
vseasrUsznaunelugeniuag nseenuuuduindeiugld nsuimsianislasamaiaunvendus nsuseidu
AldIglulasainisiaungenduls N1MARBUTEUU N1IATINABUAIINYNABILAZNITNIUADY NIANTUIIUVEY
aNARIs N13TuUsEAuAuAIMEaNALIT (19U 11n531u N13SuUsEAURUAINTENARITUUY CMMI Uag ISO)
\n3esfleafuayunszuIunTiimnssureldnag Baslunsiaueenduiuvuelad saudsdnuinseu
wuAR NSRRI WAL T UUANTY

Introduction to software engineering, covering software processes, requirements analysis, system
architectural design and modeling, Graphical User Interface (GUI) design, software project management,
cost estimation for software project, system testing, software validation and verification, software quality
assurance (e.g., Capability Maturity Model Integration (CMMI) and International Standard Organization (ISO)),
Computer-Aided Software Engineering (CASE) tools, Agile methodology, and SCRUM framework.

na. 446 Ufduiussyrinayediuneuiiunes 3(3-0-6)
T 446  Human-Computer Interaction
dsAunou : Tl

mmiﬁaﬁmﬁ‘mﬁ’mauﬁaL@@%ﬂiﬁ\lﬂLLazmiUizmamam‘w wanuAnfsfudadereamuduagnis
ponuuUBUWefaiRedastudnenmuasisywdunzneuinmed sruunmslimudiewdodeiitym suuuy
nsUfduRuS wazndnmiseenuuuiiuediuld wuudiassnsdumesinaveadld uaziadesilefithunsiaun
wansznuvosmaluladifdouywd MNawulunindenléinalulad mstanuidavaznsltimaluladiilol
HansEMuUIINgoenuIngauIn

Introduction to Human-Computer Interaction includes fundamental of computer graphics and

visualization, human factor and interface design related to the interaction between computer and human,
the helping system, the interaction format and the visual design of principles, planning of using appropriate

technologies to the different users, and the effective uses of technologies for the positive feedback.
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2.2.2 nguwalulagiitaaudssand (10 wiein)
AN, 497 1ATIIUANEINITANTINDS 1 1(0-3-1)
CS 497  Computer Science Project |
dsAuneu : aauld aw. 403
TnAnwdesinduns 1wy wazsenwuulassnuiefuineinisaenfiunes dnsauelasinuuay
senuiesfiunisly an. 498 Tassnuinernisneufiomes 2
Student must complete a specific project by planning and designing a computer science project.

The student needs to present and report the project topics and prepare prototype required for CS 498

Computer Science Project II.

AN, 498  1ATIUANEINITANEINAES 2 3(0-9-3)
CS 498 Computer Science Project |l
J1sAuneu : @auld aw. 497
tnfnwdesiniiunisimuiszuupeniiuneslulassuliasanysalldnuldasa daviienaisdsenay
TAssu waraeuUnanfeniulasenudivin
A continuation of CS 497 Computer Science Project | to develop a complete computer system

application and project documentation. A student must take an oral examination relating to his/her project.

va. 358 Anududussnaunisiumnalulad 3(3-0-6)
IT 358 Technology Entrepreneurship
Fwdedunieu : laid

Anwiuudn anuvinefifsadesiunsdugsianazdansgsiasunealuladdmiuuidnlnl naonay
wadansdansgsiadesiuiisidudmivnadudwesssie wu dunetiyd Fun1edu funisean Dudu
uenNEEAnmUNUIMTBtEsnITanIAYguaionTuiiiden TR LNTUsEneUsIRY wasAnwuuTtures
wwswgialueuian suduillosnannizminisilosasiasugialuilagt

Study concepts and meaning related to starting and managing technology-based new ventures.
Roles as well as preliminary business management techniques needed to become entrepreneurs, such as

finance, accounting, and marketing. The course also covers the role of both the public and private sectors
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toward business development, and trend of the economy in the future due to political and economic

conditions in the present.

Md. 359 AsasNnszuILAuARd s uUSEv i umalulad 3(3-0-6)
IT 359 Ideas Generation for Technology Start-up Ventures
rtaRunau : Ll

AnvudalfoRielrindnviiunssurunsaiafanislnidumaluladuieunanlofumalulad fin
AUANASI9ATIA a51uuAanegsie Beudnsinuiluiin wedanisadassduasimuinuenisadia
ANYUAR HNN1sRRINILWIAANINEIAALaETRTIEilon anegsiadmsuusenlninumalulad Anwin1siesen
mmﬂulﬂlﬁmaqﬁ% maaﬂﬁ]uﬂ’]iﬁﬂLauaLLu’JﬁﬂW}\‘iﬁqiﬁf\]LLﬁﬁﬂaﬂnugu

Hands-on practices for students to begin the process of creating a new companies formed around

a core technology or technology platform. Creativity training. Creating a business concept. Learning to work
as a team. Using creative techniques and skills to generate ideas. Training to develop business ideas and
analyze entrepreneurial opportunities for technology-based ventures. Study of business feasibility analysis,

as well as presenting business ideas to investors.

2.2.3 nguwmaluladuazidnisneweanauls (24 midefin)

AN, 310 nannsRsulUsunsuABNiImes 1 3(2-2-6)
CS 310 Computer Programming |
FyrdeRunou : Tl

svuumenRmesilowiu matmunsanediin wadalunsuidgmmsdeuteny madeulusunsulng
T¥nwnsedugs vindoya rrasil fuds dnad ddedudeyauazuaniadng ddsimune dds Auaung
Uszaianatondny 1558 nisuiduazdseanuiiy TUsunsuges nsiesddudayaiaznisaumidayaiuy
Bowiu maufaunndes uazmsmagoulUsuny wuamamsiusunsuic

Introduction to computer systems. Algorithm development. Techniques of problem solving.
Flowcharting. Programming with a high- level language: data type, constant, variable, expressions,
input/ output statements, assignment statement, control statements, string processing, array, file input

and output, subprogram, sorting and basic searching. Program debugging and testing. Best programming

practice.
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Aam. 311 wannlisulusunIuANIAS 2 3(2-2-6)
CS 311 Computer Programming |l
FsAuneu : @auld an. 310
Snwazveantsieulusunsuiin nsnadeuuazudlutefanaialulusunsu wdnnisitugiuves Data
Abstraction uag Encapsulation uann A2 Araan luuiang Wudu meadelumadeulusunsudugs wu fefdu
wavilndoyafianusaimunldiles nmsiFeuidiou Recursion uay Iteration nalnmssudifuds Wusu
Principles of good programming style. Debugging and testing. Fundamental concepts of data
abstraction and encapsulation including stack, queue, linked list, binary tree. Advanced programming

techniques: user-defined functions and types, recursion versus iteration, parameter-passing mechanisms.

AN, 318 N1SWeUlUIUNTULTINg 3(3-0-6)
CS 318 Object-Oriented Programming
sAuneu : aauld an. 310

VANNTHALLUIAATDINTTIUTUNTIETRG WU teulalgaty Bugassunud Induesidy leneslvanfs
msaslusunsulagldeana Manduiuuiues rouansnnes wag ansnees NSIIUURUAN Tnsiam wazlng
WA LULLUBSHUUALARNLAE WBUALARN BUNNLALLENINNUIATFIY

Basic concepts of object oriented programming such as encapsulation, inheritance, polymorphism,
overloading. Modeling and application with classes, member functions, constructors and destructors,

public, private and protected access, static and non-static members, Standard I/0.

an. 350 lassasnedeya 3(3-0-6)
CS 350 Data Structures
IdsAuneu : aauls aw. 311

numulassairadayaiuunigeg wanvuidadusazuuuliidadu Wy dulivaznsm Wudu nnswaun
Abstract data type vllasn99 danuuuiseuayliizesanu uanniazAa lassassdaduuunieg danuwuu Circular
Aafiuy Doubly-linked nisléSinesdurulassainedoya luuntiasens Tassadeduliitugs malianisi3osdoya
LLazmsé’um%aﬂa%ugq

Reviewing of linear and non-linear data structures: tree and graph. Abstract data types and their
implementations as data structures: sorted and unsorted lists, stacks and queues, linked structures, circular
and doubly- linked lists, use of recursion with data structures, binary search trees, advance tree structures,

advanced sorting and searching techniques.

AN, 410 lpsdsunwIneuines 3(3-0-6)
CS 410 Organization of Programming Languages

FuTaduneu : @aule aw. 311
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vdnvesmAeNfiumes Lensainnw anumnevesdwielasiadne wurniseenuuuiienIsaing
mwneumesiuLUY Wy Mwiddesains awBeing mundehil wazawmmssngviienwiiiing
fugn SmsisSeudisuduuuuaransedifgueuraznmaouiomes

Principles of programming languages, Syntax and semantics. Introduction to the design and the
structure of major computer programming language paradigms : structural languages, Object- oriented
languasges, functional languages, logic and rule-based languages. Comparisons of different paradigms and

language features.

an. 460  Uyyrusshivg 3(3-0-6)
CS 460  Artificial Intelligence
sAuneu : aauld an. 310

anﬂiimam%qLﬁﬂﬁﬁu‘lﬂaﬁmiuﬁaﬁm%mi%’uﬁ N1sfmaNe wasnIsuansoanuudunIsnserin N3
wideyvn mMsunueuslumeuitanes n1sdndula n1sieus N13AUMT NMsiauny NSAgIUNGEY N15UTEUIANS
AWITITUYIR NTAIUANYUEUA izuuﬁﬁmmm

Automation of intelligent behaviors to perceive, reason, and act. Problem solving. Knowledge
representation. Decision making, learning, searching methods. Game playing. Theorem proving. Natural

language processing. Robot control. Expert system.

AN, 461 lAsadnguszavLiiguuaznSSEuITEn 3(3-0-6)
CS 461  Neural Networks and Deep Learning
rtaRuneu : aauls an. 207

‘Lu‘imﬁmamqmﬁugm%a Deep Learning Vector, TensorFlow LA¥ITNITAS1UUI1aDe Neural
Networks, Convolutional Networks uag Recurrent Neural Networks uanainfnwinianguiuas dndnwiagle
ﬁwwﬂumzﬁﬁﬂmLﬁammmmzqﬂﬂ% Deep Learning Tus1usng ¢

This course covers fundamental and theoretical concepts of Deep Learning Vector, TensorFlow,
and models of Neural Networks, Convolutional Networks, and Recurrent Neural Networks. Additionally, the

course also covers case studies of applications of Deep Learning in various areas.

AN, 462 MTIATIEvveLauAzvilesioya 3(3-0-6)
CS 462  Data Analytics and Mining
dsduneu : geuld an. 207

AnvnAnuasngquiiieatuinensteyadowy mylnsgideya maviindesdeya msfanistoua

wuudlassasisuazuuulifilassaine nsadagluuuvesteyaiiotislunssuiunisdndula Anwidunauisnis
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Bouivonniesinslussiuidosiu mesuundssinndeya msdangudeya npanuduius n1sUssdiunanis
ANTIUNUYDILULAARAE N THANININUILTTTUVBITDYA

This course introduces concepts and theories in data science, data analytics, data mining, the
processing of structural and unstructured data, the extraction of useful patterns in the data to help the
decision- making process, the introduction to machine learning algorithms, classification, association rules,

clustering, model evaluation, and data visualization.

2.2.4 ngulaseaireiugiurasssuy (21 viiaeiin)
AN. 403  NITIATIEAUALNITODNLUUIEUY 3(3-0-6)
CS 403  Systems Analysis and Design
Fdaduneu : @auld an. 310

AnwnsyuvasauImAUTTIAMENS 9 fianuisanevauesnsifiununeluesding weilauazieiesdlofldly
MsiasEuY wanssiuauaynszuIumsTaaiintuneliesmsimu ssuUEsauma sludnues
msans AN dululalun1sWRILSEUU STUUNMTIATIEYANLABINNTVBISTUY MSRANTANMIGEDnN UM THMUN
gonAuIs MIleszilazesnuuueisUsznauiisndusenisdiiunuresszuy msdai wuudiasaiiewdns
asAusznaunigluszuulay Unified Modelling Language (UML) n1sviszuuliiiona nsdnvitenalsusznounis
WAIUITZUU NMTAINDUTZUY BazN13a LU UBaINITauau

To study the types of Information System (IS) used for serving across the enterprise, the system
development techniques and tools, phases and processes under System Development Life Cycle (SDLQC):
the feasibility study of system development, analyzing and defining system requirements, determining
system alternatives, analyzing and designing system components, system modeling by Unified Modeling

Language (UML), system implementation, system documentation, system operation and support.

An. 413 ealaue Ml waznwmesuen 3(3-0-6)
CS 413  Automata, Computability, and Formal Languages
Fwdadunau : aeuld an. 311

WAAkaENnufugIuNTIneMsReNfiees mumesueauasnguieslainm nquiuaziogsves
iy avitlsifiuun auniidadulaldsherisis anissuuriiisald uazamwiidnaulalails selauem
Afvuaaauzle eolmnaitimunaniuglaild dnadild hensaiivmaanuiun weedeelaun uaz

LA5B9Y1354
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Introduction to basic concepts and theorems in computer science. Formal language and automata
theory. Theory and examples of regular languages, context-free languages, turing- decidable languages,
Turing- recognizable languages and undecidable languages. Deterministic finite- state automata, Non-
deterministic finite-state automata, Regular Expressions, context-free grammar, push-down automata and

Turing machine.

an. 423 Bumediidnvemnasswasuaznisssend 3(3-0-6)
CS 423  Internet of Things and Applications
FyrdaRuneu : deula an. 100
ﬁﬂwmé’ﬂmiﬁaqé}’mﬁ'mﬁwé’ﬂmiu,axﬂizmuﬁﬂﬁ‘uaﬁumaiﬁmamﬂaisw%a wuIAn anndnenssy
waznsalfny wwanneuildlunsiaunseuu ssduszneumuenawasuassenduas Tnslnnoanisdears nns
Foulusunsuuuileih asnidedie anusiunsasnds wazmnududuivosteya nsdnanisdoyauay
ag mamulUsunsuUszgndldosiu uarnsussgndlddumesidavamnasnds Tudusiney fiFouasld
Waulassnusnudumesidnvemnasanda
This course studies principles and paradigms of Internet of Things (IoT), concepts, architectures and
case studies, development platforms, hardware and software components, communication

protocols, reliability, security, and privacy, data and knowledge management. Students will have hand-on

projects related to loT.

AN. 430 sruugIuteya 3(3-0-6)
CS 430 Database Systems
Fwdeduneu : aauld an. 310

Lmemﬁ@ﬁugmﬁmﬁ’mzwgm%mﬂa JTUUIANNIEINTeYa nann1TeRNLUUg IuTaYaLdeduTuS
wuudaesteya wauynsudoya ihiesgiutoya anutuudduvestoya msvlfegluguiuuussiagu
awiounudslasiaing ssuuinvauiiuasaondevessruugiudeya nsianniznientu msdadu g
URUALAZANYTUNNYDITRYA

This course covers the important concepts in database including Database Management Systems,

Principles of Relational Database Design, Data Model, Data Dictionary, Database Schema, Functional
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Dependencies, Normalization, Structured Query Language (SQL), Database Security, Concurrency Control,

Locking, and Recovery and Integrity.

an. 441 mTiATuaYesnuULTUReNs 3(3-0-6)
CS 441  Algorithms Analysis and Design
FyrdeRuneu : @aula an. 350

Aingivssansnmusssaneiiinluguresnaildlunmsussana veulnysnugaazivesaIy
Fudeuvadlusunsy Mslusunsuuuunadn Indludlsa nsussduilendulndludea nees uagnsaauumsng
nsuUasguuuurhadyises Jamuuudud

Analyzing the asymptotic performance of algorithms. Upper and lower bounds of problem
complexity. Dynamic programming. Polynomial, evaluating polynomial functions, vector and matrix

multiplication. Fast Fourier transform. NP-Complete problems.

an. 448 eaniuasUaendeloues 3(3-0-6)
CS 448  Cybersecurity
Fwdaduneu : aauls an. 454

Anwvhdeddyarusiunasnds 1wy amnudu anugndesuaznisldauls Anvidanistestudeya
1nglaifians maddsdaslilduoyan maudledeyanazfiasnisidns unudnnisuasUssifiuanudes
NN SSU I5n1siigalinu Jesiussuuaingenduwisuseasding In15nsi9a0ukazAIunL WNUNAY
wazikunssLiugsRTliteitedld nuiommnssluvesuasngneluues

Study for main topic of security (Confidentiality, Integrity and Availability) and data management
from unauthorized or accidental access, modification, and service denial. Risk assessment and
management. Theory of Cryptography. Authentication methods. Protection domains from malicious

software. Audit and control methods. Recovery Planning and Business Continuity Planning. Cyber crime

and cybersecurity law.

An. 454 ipdetnedeansrenfinmes 3(3-0-6)
CS 454  Computer Communication Networks
FrsAuneu : il

ngufiftugiureaietisaouiinned nlulad (Topology) waua3odns Bn1suagndnufinlunisly
w3ethereuimesifienisdoans esusznauvenaietiedoasnianenin wazaandnenssy izé’u%y’wuaﬁaga
Tun3etnedeans msiedesdiolun1sideds senwuu sudunis wasSanaulduasusuud auniagody 9
Wisuilsudaunndisesaadnenssuiadotewuuing q waziFouflsunissuumsutuasuiinnesluwuulng

WS
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Foundation of computer networks. Network topologies. Current methods and practices in the use
of computer networks to enable communication. Physical and architectural elements and information
layers of a communication network. Diagnostic, design, operational, and performance measurement tools
used to implement, operate, and tune such a network. Contrasting different network architectures, and

comparing with traditional mainframe and time-shared computer models.

2.2.5 nguaniauisuazaarlnenssunaunanes (6 wilenin)
An. 320 lassasiwazandnenssuneuiiines 3(3-0-6)
CS 320 Computer Organization and Architecture
Fdsduneou : T
sguumoNfiamed Tassaineiiugiu suuuudd Bn1sdreiiedeya nstadamelole ssuutia Tassadnamiag

@

aivdeya Tassasimhsanuduazanlnenssy fugrudunsdoyast1aing heaiuan MdLuUasre

'
o

Mdsuvuruny an1daenssunuuiaduazian madeudesenindusiwawesvianes

Computer systems, elementary structured, instruction format, addressing modes, 1/O interrupts, bus
systems, storage structure, memory system organization and architecture, implementation of simple
datapath; control unit; instruction pipelining; introduction to instruction-level parallelism, CISC and RISC

architectures, Multiprocessor interconnection.

AN, 422 szuulfuminispeNiames 3(3-0-6)
CS 422  Operating Systems
Fdaauney ; Ll

HeuuaraNunieeeA sy uuU URnTg Tmuinisvesseuuujuinislugasineg Imqa%’wﬁugmﬁuaq
szuupewiamed lassassfiugulaerinvesszuuUioinig madansnszuaums msdnnsenmsdsznanares
Fily NM9Y1N9UTWAUVBINTEUIUNNT SLUURAY N15TANTITMIIEANTN neaunaileu lassasessuuling
WUUSI9Y wazn1saseszuuligd szuu 170 Tnseadneweaniieaudidises n159anisensideugesdan n1s
Famsiulunmhennusidises msuszandldnguiangg vesseuuufoinsiivuats

Definition and the meaning of operating system. Evolution of operating system. Computer-system
structure. Operating-system structure. Process management. CPU scheduling. Process synchronization.
Deadlocks. Memory management. Virtual Memory. File system concepts and implementation. I/O system.
Secondary storage structure. Disk scheduling. Swap-space management. Implementation of modern

operating systems.

3. Jvnawigiu-iden (18 widein)
an. 202 anusilawuiigiureuiinesluiegsia 3(3-0-6)

CS 202 Introduction to Business Computing

ANUIBINYINTADUNLADS



22

Fwdeduneu : Ll
Anwanuiilesuifgiiuaeuiiames n1sldnuszuuliiinisaeuiinmes n1sireuiiamesun
Uszgnaldiunuaiugsia wu nsdundssgndldiunudiunisdaiiud way nuenals Iy s183U 13

[

AFULUULONATT miﬁmwizqﬂﬁﬁmmé’humiagwLLﬂuﬁz’J'a;gja miﬂausﬁaga mnmmmsmﬁa;&a ATANN
Kadws waruenniaiuldlunudualsnda Wy masiuan nsfaes wazn1sasensTmaNteya
This course covers fundamental concepts of computers, exploring various operating systems, and
the use of computers in business such as documentation, filing, letter and report documentation,
document formatting, creation of data directories, data input, reporting data outputs, printing, and using

spreadsheet software for conducting reports and graphs.

an. 319 malesulusunsudumesida 1 3(3-0-6)
CS 319 Internet Programming |
F1sAuneu : @auld an. 310

wé’ﬂﬁugmmaqmiL%ﬂuIUiLLﬂsuuuauma%Lﬁm mn%uﬁmwaﬁugm uaznsigulumakuUna iR
fimunszuunulagldaniurivesilsfveltuing defliusmsiunsidensiogudoya

Basic concepts of Web page development. Introduction to dynamic Web page development using

client-side scripting, server-side scripting, and database connectivity.

an. 356 nsiauweUndinduuuesesiiedeansidas 1 3(3-0-6)
CS 356 Mobile Application Development |
dsAuneu : aauld an. 310

mwmmaﬂizuuﬂﬁﬁamimaaqﬂﬂiaﬂuma nszUINISNSTRLIU B e UNAr UL A e fildlunis
W luuneLeUnaLatu LLu'ﬂ/mﬂ’liaaﬂLLUUdauﬁmﬁia;ﬂﬁi’fﬂm misuamgiyjmLﬁaL%miaﬁaﬁﬁn%fwa’lmmmqﬂﬂiiﬁ
Tuune Msdnmismiieanud msfndegiudesa msvhaudvdesdadiiie waznsnwausiunslasafovasts
UngneUnaLatukaraunsallauneg

Overview of mobile devices’” Operating System, process of mobile application development and
programming language used for mobile application development, concept of user interface design, granting

permission for connecting or using mobile devices’ resource, memory management, connecting to

database, working with multimedia, and maintaining security of mobile application and mobile devices.
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Aaw. 357  msmuueUndduuueiesiodeansliane 2 3(3-0-6)
CS 357 Mobile Application Development |l
JdeAuneu : AN. 356

mia%fw,l,azﬂ’wuﬂumsLL@U‘WSmﬁﬁ’m%ammgm%ga%uqq mMsnuAsIfuLEuiLaznIsiunIs
indeulmussgunsalluuie nsadranunsiiin msdanisiuanusiuasasafevesdeyaluluuisueunaindy
nseunsluuskeUndiadularnsmselinnluusueundindu

Designing and developing mobile application connects to advance database, working with map and

tracking mobile devices, designing graphic, security management of information stored in mobile

application, publishing mobile application and monetizing from mobile application.

AW. 390 @A 6(0-18-6)
CS 390 Cooperative Education
FrtaRunew: aauls am. 301 uaz An. 436

Anwszuunshauaidluaauusznauns TugugniinnuvesaniuUsenouns ietaiuadrslitndne
fanundeusunuerdn Mnmsufoinuiugu egrsdindnnsuazifussuu dhanwazdesinisfinuiifie
Wunaluanulszneums lnefiszeznanlivosnin 1 mansdnw vie 16 dawi Sadusuiiinunwiieldu
Puiiiuuszaunisalnineu (Work Integrated Learning) finsaffuananisndnwesindnwiniolasesiu (Project
Based Learning) fifuaufiifuusslevdisonsdng audednisuszifiunanisiauainaanansdsaudua o
Usenouns uaziindnyagdesinimenuasunanisufiinuaniefinunduaiedunisufofeu

Study actual working system in corporation as a role of an officer of the corporation in order to
strengthen students’ readiness in their future career by practicing basic operations systematically and
principally. Students must work full-time with a corporation for not less than 1 semester or 16 weeks. The
work must be a qualified work or a work integrated learning that is matched with students’ study major or
project-based learning as well as profits the corporation. The work will be evaluated by instructors as well
as the corporation and students must prepare a report that summarizes their work results after they have

finished their work period with the corporation.

an. 402 Msldneuiinesneugsia 3(2-2-6)
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CS 402 Computer Applications in Business
Fdsduneu : aauld an. 403

gsfansAtuguuuusneg  mswsendeya nisuszendlusunsudnsaguivszuvanu Waunsudusagy
RuLhou IUELLﬂiué’WL%ﬁ]gUﬁuﬁﬂmﬂﬁﬂ IUiLLﬂ'ﬁNﬁ’]L%T\]’gﬂﬂ’lﬁﬂ’]ﬁmﬁ%ﬁﬂ’]iﬁu sudasruuansaumaildluesdng
LU SEUUBOITN szuuﬁmimmé’uﬁuﬁ‘qﬂﬁﬂ LLﬁ%ﬁqiﬁf\]L%S’J%’]QJJ mﬂsi’fLLaﬂwﬁLﬂ%’uuquﬂiiﬂLﬂﬁauﬁLﬁa
M3man Ussandiius wazn1stens

Certain system aspects in business and industry: financial institute, hotel, hospital, trading. Data
preparation. Applications of various software packages to selected topics in business and industry for
example payroll package, inventory control package, financial analysis package. Information System used
in an enterprise such as Enterprise Resource Planning, Customer Relation Management system and Business

intelligence system. Commerialization of mobile applications for marketing, advertizing, and trading.

An. 411 mﬁmi’lzﬁuazaaﬂLLU‘UI‘LJiLLﬂiaJL%ﬁmq 3(3-0-6)
CS 411  Object-Oriented Analysis and Design
J1sAuneu : aaula an. 311

o <

Teuuaznaantivesnwiiedng g aana BukALYaTY BugeSunud uaslnduesAd LuiA AR
wazimaflavean1sl@eulusunsuleing Mslessilazeeniuudieing nsasiauaznsimugudeyaieing
waglusunsuuszgnd ndnmsililumaluladideing wwudrassnnuduiudseninedng uuudrassnginssuves
g Fmsuazwedalunisiaugendwifiieing 1wy design pattern, Unified Model Language @z Rational
Unified Process

Definition and characteristics of object- oriented languages: object, classes, encapsulation,
inheritance, and polymorphism. Concepts and techniques of object- oriented programming. Object-
oriented analysis and design. Building and developing object-oriented databases and applications. Principle
concepts used in object-oriented technology. Object-relationship model, object-behavior model. Methods
and techniques for object- oriented software development: design pattern, Unified Model Language and

Rational Unified Process.

aAn. 414 ANSASI9RILUAN1EN 3(3-0-6)

CS 414  Compiler Construction
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Fdsduneu : aauld an. 413

numuliwinsal Aw FULUULAZAINRINY LLmﬁmadmiLLﬁ]ﬂdauLLazm’m%maﬁﬂqum%a JULUU
wuARAWBLEDT LIeINTAlUNALAZNII3TN AINTINNTIVAN M1519dyaNwal AILAdEIU VUl uasii0E19YBINT
Tiiflausum WAZNYA IR LANIAN npfianasaduuuUlifisudun msudanim watlAnTsasaazn1sUTul Teva
fidaszanniades

Review grammars, languages, syntax and semantics. Concepts of parsing and ambiguity. Backus-
Naur Form. Regular grammars and recognizers. Lexical scanners. Symbol tables. Parsers. Theory and
examples of context- free languages and Push- Down Automata. Context- free parsing techniques.

Techniques of machine-independent code generation and improvement.

an. 415 naleulusunsudumeside 2 3(3-0-6)
CS 415  Internet Programming I
AsAuneu : aaula an. 319
= a % & \ = A o o ) = a o

n1sWeulusinIuduwmeslatuas Wi nsWeulusunsuiviauluuniouiy nMsWeulusunsudaing
nsdeulusunsudmsugiuteyadnsudumesids ssuumnulasndewaznisiiteyauandluaietis n1sdeu
TUsunsuian3adlitudns Giduds way nseuwmnAnndunieulunts@eulusunsuuudumesiin

Advanced issues in Internet programming, including concurrent programming, object- oriented

programming for Internet, database programming for Internet, security and network publishing, Server-side

programming and other major internet programming frameworks.

AN, 416 MTNAINTUTLNINIZAUDIANT 3(3-0-6)
CS 416  Enterprise Applications Development
sAuneu : aauld an. 403

nseenuuukavasslusunsuvualngdmsuldauluesdng waznisimunlusinsuivdmsuesdns
satadradugelusunamienld andeensslusunsuililuesdnsgall Wy aniilnenssudaing uaz
antnenssuiuwesia udu

Design and implement enterprise applications and web-based enterprise applications including
packaging and deploying the application. Application architecture for the modern enterprises, Service-

Oriented architecture, Web-service.

An. 431 izwgwu%’agasﬁguqa 3(3-0-6)
CS 431 Advanced Database Systems
Fveruneu : @ouls an. 430

AsauAgEtilamsruuudeyafieglunwidadelmiuareglugnaivnssugenius wu svuugiutoya
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FIIUN sTUUFIUTELaRUUNTEANY STUUFIUTayad miusEUULIU uay Hesaynninea Tudwniliindnudos
waunlassmsildszuugudeyase

Covers the latest trends in both database research and in the database industry: object-relational
databases, mutimedia databases, information retreival, multidimensional databases, data mining, decision
support, OLAP, distrubuted databases, heterogeneous databases, WWW databases, digital libraries.

Programming projects are required

AN, 432 SEUUgIUTeyakUUNIEANY 3(3-0-6)
CS 432 Distributed Database Systems
FrteRuneu : deula an. 430

ANWINgEJUALNITENIUUTFUUIUNTBLALUUNTEAY NTATUANNTTTINIALUUTINAY NMsuidymives
n1330naaANIaveslUILNTY msé’fmmssﬁagaéﬁau FBnshsdeyaanszuugiudeyauvunszans 3eadng
srudeyauuurunu stuuguteyanuunszneiuesesliuinsiadiiie uas svuugiudeyadiuiuann

Theory and design of distributed database systems. Concurrency control and recovery, distributed
deadlock detection, replication, query processing and optimization, parallel database machines,

multimedia servers, and heterogeneous multidatabase systems.

AN, 434 mMaimileadeya 3(3-0-6)
CS 434 Data Mining
sAuneu : aauld an. 430

o v

miv‘hmﬁaasﬁagauazLLm%u@%uﬁaLﬁaaé’u WA Jayalliesienis dauusteya n1sduundeya
dulfinedndula msUssiiuUssaninmuazanuiifedevedling nsussdulssansnmdnednliuasfuyu
mawiendeyaiiiemsdumanug nmsdangudeya nmsvngarwdiniug nsuansdeyaniw nsagudeya nsmn
wnldiudiaund msUszgndtumsranuuuiazasuaslinagnin msUssgndiunisilesgidoyalslasensise
nsUsgndtuEesdug nansenuredsauvasmviniiosdeyatuiuliilueuan wasidamilesdoyatugs

Introduction to data mining and machine learning, concepts, instances, and attributes, classification
methods, decision trees, evaluation and credibility, evaluation with lift and cost, data preparation for
knowledge discovery, clustering, association rules, visualization, summarization, and deviation detection,
applications in targeted marketing and customer modeling, applications with genomic microarray data
analysis, applications in other areas, data mining and society and its future direction, and advanced topics

in data mining.
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AN. 443 Msiedidaya 3(3-0-6)
CS 443  Data Warehousing
FdsAuneu : aeuld an. 430
LuALAgITUAIFILISIEdTs dnvarvenduaiindde guassaLazdeideves aduafindda
a0 UnonssuYeInmuIsiEndss mseenuuumfEndss Tassaiumsdafudoyaneluaiindisndds ns
suTuteya Avmdudeulazimada msairsteyaifaunin adundn adaneds mddudndds duaneds
Introduction to Data warehousing concept. Characteristics of data warehousing. Drawbacks of data
warehousing. Architecture of data warehousing. Design issues of the data warehousing. Internal data
structure for the data warehousing. Data integration. Complexity and techniques. Creating high quality data.

Data mart, data mining, data webhousing, and web mining.

AN. 446 MIATUINLUUTZUUNANLLIS 3(3-0-6)
CS 446  Cloud Computing
JsAuneu : @auld An. 320

Anwuigaiuuafe welulad wazan1dnonssunmsduanuuuszuunguse (Cloud Systems) RIS
‘ﬁug’lumasLLU‘Uﬁi’ﬂaaammﬁumﬂaamﬁa%uﬁugm naln an1dnenssy N1SHAITAILUUTI0INTINENLUUTTUY
naxue (Cloud Systems) wuudnasenisAndA1uINIshazdIinalddne uazdiianisaaninnisliuinis uas
Yonnasszaun1siiusng

This course studies concepts, technology and architecture of cloud computing, fundamental
concepts and models, fundamental cloud security, cloud computing mechanisms, cloud computing
architecture, cloud delivery model considerations, cost metrics and pricing models, service quality metrics

and SLAs

AN, 447  winluladudenwuwaznisiinsiadu 3(3-0-6)
CS 447  Blockchain and Cryptography Technology
Fusrunau : @aaule aw. 454

o w v a aa o [

ﬁﬂmmmﬁﬁugfmmaamﬂiuiaguﬁamﬂjumﬂumm LUUBY LWIAREARY N1IHRIUIANARUAIIaLaENT5Y]

§INTIUUVUATEANY ﬁauﬂixﬂauﬁugmmawﬁaﬂwu fumeuisnmssiiiuns asvdduendomiimeruniidede
sudsiugrunsussiagnsidisia

This course studies foundations of blockchain technology from multiple perspectives, key concepts
and developments around cryptocurrencies and distributed ledger systems, basic components of a
blockchain, its operations underlying algorithms, and essentials of trust Content includes the hashing and

cryptography foundations.

AN. 457 anusfupsluszuuneufinnes 3(3-0-6)
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CS 457 Computer Security

Fuerunau : @aaule aw. 454

raa Q‘?—ld ¥

Faswenuvasadelussuuneuiinmes ssuuiasedny wazteya Mngliliansiifdeyalaslilasu

&

oyn vielalldidla msdneouiBsuuawudletoys nmatestudeszuuufiasnisliuins nsussifiuwasns
Fanisaudes nquiansauna nsassia a3ulansiil n3suAsiusesanudasnds veuwnnistosiuain
goduwsTusrasesosyuu 1h¥a asdnuent 33n1snTaasy wiuvesnulasnds AnusiunsUasnsofule
Luas‘ﬁiwﬁﬂmﬁﬂmmmﬂaamﬁwuqﬂmaﬂmﬁlauﬁ

Methods for securing computer systems, network, and data from unauthorized or accidental
access, modification, and service denial. Risk assessment and management. Theory of information. Coding.
Cryptography. Authentication methods. Protection domains from malicious software; viruses, logic bombs.

Audit and control methods. Security kernels. Cybersecurity including mobile security.

A, 458 eRevieszUUMsAsansliameuargUnsoideasindeud 3(3-0-6)
CS 458  Wireless and Mobile Networks
wdsRuneu : @euld an. 454

Anwnszuuiaietneliany gunsalindeuiiluieievislians dorfmuadnn lueietnessuunsaeansly
mauaxqﬂmaﬁﬁamsmﬁauﬁ N133AN15WATeYIY sruuUseiudseansamlunssudadeyaluasedigliany
Iﬂsummhzqmﬁm'%mhaszuumiﬁamﬂ%ﬁdwuazQﬂﬂsai?%amim?{auﬁ Ly TUsunsuUseyndviinnseany
TWsunsudnanadonse mﬁmmisﬁagahqﬂﬂsaimﬁauﬁ wuuﬁaﬁﬁﬁaiuqﬂmﬁmﬁauﬁ LAZNNTAI
mslnarugunsalliane

A complete treatment of the issues related to wireless networks, mobility in wireless networks,
protocols in wireless and mobile networks, location management, quality of service in wireless networks;

application in wireless and mobile networks including distributed applications, middleware, mobile

transactions, mobile multimedia, and remote execution
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AW. 459  N199PNLUULAYNITINNITIZUULATOUNY 3(3-0-6)
CS 459  Network Design and Management
F1sAuneu : aaula an. 454

ﬁﬂmiwum%ﬂwﬁugw WU N15T180958VULAT0Y1E N1TUTLTUUILANTNINTEUULATOUIE N1T
3Lﬂi’]$‘ﬁ§3‘UULﬂ%ﬁ]ﬁtj’]EJSL‘LJL%IENWMNL%’JLLagﬂ’J’lﬁJé’l%ﬂumi%JUéﬂéi’Jjﬁmva miaaﬂLLUULﬂ%ﬁdﬂEJLLUUi’J:,JQuETLLazLLUU
sy Waunsudssgnalussuulians nsudmsuazdansssuuiaieng Insluaea SMNP uazaaUnenssuuas
NFIANITIZUULATDUIURUUNTZANY

Basic concepts in networks; modeling and evaluation techniques; network analysis: delay, loss
and throughput, centralized network design; distributed network design, network reliability; applications
to local area wireless, wide area, multi- service networking, etc.; network management: SNMP, OSI

management, distributed network management and architectures.

AN. 463 NNTIATIZRTEAIN 3(3-0-6)
CS 463 Text Analytics
FyrtaRuneu : dauls an. 310

AnwwnAnlunsiiudeyavindeninu nannistunisainadsdeninu uuinisnisvilidennuduussiia
§1U UwIRAN1eERR uarnsSeudveaiesdnsiiieaiiuuudassteyalundsdoniny Anvinseunuifauay
N3EUIUNSENTeITEULIRT TR L EnuasnsimiiasanuAniiu ssuudanuinviienans wayssuuasy
VoAUSNLUIA

This course introduces the concepts on textual data collection, principle of corpora creation,
textual data normalization, statistical, and machine learning concepts for modeling the information in
textual corpora. The other principles include an application of sentiment analysis and opinion mining,

document classification, and automatic text summarization.

AN. 469 AaNImesTyaTY 3(3-0-6)
CS 469  Computer Simulation
JdsAuneu : goula an. 310

nsPaesaaunsallagldneuiinnes inallansaianiunisaldiaes ANUgNAewedanIuNTaidIaes
TadninreunAliANT91ABAIUNTAILUUAIY MATEUlUTINTIMEN W TYETY

Simulation by using computer. Construction of simulation, validation of simulation. Limitations

of simulation techniques. Programming with a simulation language.

AN. 471  N15IIEITUULTNTYTITULAZNITNAADULNE TEUU 3(3-0-6)
CS 471 Ethical Hacking and Penetration Testing

Fudsdunau : @aauls An. 454 waz AW, 310
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ANYIN1TNAFDUNITANLILUUITNATEFITULAZNITNAADULIIZIZUU NITINUNY N1TAIAATELIU NITALNY
MR NHUNITRAINITIANLIZUU LAZII89IUNE miﬁmLmasdaﬂmLLaﬁ%LLﬁﬂzymﬁﬂhaamﬂmm?aaﬁwgﬂiﬁma
aradunmsyngn warlivsglevtiandesiudla q Adunuluanmuindeuadetiedmng Bnsmandsuas
Jestunisgnianzszuu hladmsundesmslanfiasedieneuiimesodnediussansam

Study ethical hacking and penetration testing, planning, reconnaissance, scanning, post-
exploitation hacking, and result reporting. Vulnerability and solutions mitigate the risk of attack. Intrusion
detection, and exploit any vulnerability uncovered in the target network environment. How to avoid and

prevent hacking. Understand protection approaches against computer network attacking efficiently.

AN, 472 miﬂimﬁuﬁ’nuLEdiIENLLaS’JNLLNu’%JUﬁE]LMG]QﬂLau 3(3-0-6)
CS 472 Risk Assessment and Contingency Planning
sduneu : aauld aw. 454 waz A, 310

4 o =

Anwinnsinvesdaiinesmdafslaelosruwaznssuiunisimunzanluniswssunieulviuesins
dusunsiasuiladlassaiianugiuiasnisatiunisaunalulad nseunisussiliuaudssinunalulad
YapAnsuazlasaiamalulad eenwuy neaedld uasnedoULKUTUNBUARNIEY IINITIATIEINANTENUNN

N oA a & o A
3509 NMIVUHUANABLHBINNGINT wazuNUNTAUIMATRINNSWRsULUAS

Study an overview of fundamental considerations and proper processes to prepare organizations

for disruptions of information technology infrastructures and operations. Framework of information

technology risk management. Design, implement and test contingency plans including business impact

analyses, business continuity plans, and disaster recovery plans.

AN, 473 NNIIANITNTROUAUBIHBMANITA] 3(3-0-6)
CS 473  Incident Response Management
FyrdsRuneu : aauls An. 454 waz Aw. 310
AnwinisuImsarunienlunisiviieaniduuaznTIaigaineunangIUMNFaTA YinveuarAu3iny
NsAvaIuNINISHaL Sullasials el Yadunisasdnssuy ﬁaﬂﬂmu%uqq wazn1sALlunIsAemuiuAnAIL
ﬁﬂme’f’mmsLﬁ‘uu,a53miflzﬁsi’fa;&aﬁgﬁnﬂswuﬂﬁﬁ’amwm 9
Study response management and digital forensics. Skills and knowledge needed to conduct
formal investigations and manage incident response. Focus on system breaches, advanced persistent
threats, and anti-forensic practices. Skills needed to collect and analyze data for several Operating

Systems.

AN. 474 N15EBNWUUTENAWISTTUAIUABANY 3(3-0-6)

CS 474 Secure Software Design
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FyrdsRuneu : a@aula an. 403

AnvanszuiunIsuaztumeudmiun sRUIsT ULTe AL ST Uaenfonasdodnivialdvedlsunsa
Uszend asdsruyndfniuadnulasnduveddisunsudssynd wmallan1snsivdoudaslnivasgensiuas
nsrurumstunsandednitu weznszuiumsiluieliiulathmsesnuuurensuififunsesnuuugensiua?
fivaonde

Study processes and procedures for developing secure software systems and vulnerabilities found
in software applications. A holistic approach to application security. Technical of vulnerabilities found in
software, procedures for mitigating such vulnerabilities, and general procedures to ensure software design

is a secure software design.

A, 475 anusiunsasnfoveaszuunguLLs 3(3-0-6)
CS 475 Cloud Systems Security
rtsRuneu : @auls An. 454 waz An. 310

nsnunsinwauUaeadte Tasedsiiugiumelulafansaumauussuunguus (Cloud Systers)
ATEUARUTRNMIUAMUANIUAENTINLAENITORNRUUVBITEUUNGUWH (Cloud Systems) sudedeausiung
Uaaﬂﬁ%aﬁaga wnanneasy wazkaUnaadu dnN1InTIaaeUnITINUYeITEUUSEUUNGgULLE (Cloud Systems)
wazUsznunanguineuaznsuiRnudeiinue

Study cybersecurity, basic cloud-based information technology infrastructure covers architecture
and design requirements of cloud system including security issues of data, platform, and applications.

Review cloud operation and legal issues and compliance practices.

AN, 480  ARUILABRSNTIAN 3(3-0-6)
CS 480 Computer Graphics
Fdaruney ; Ll

ﬁﬂmmmiﬁaqﬁulﬁmﬁusuaWﬁLLﬁﬁ’Lsi’ﬂumiaaﬂLLUU&’mﬁ’]uﬂamﬂama%mﬁ\lﬂ FUTINTANN
Aerfutuneuisvesidildlumsiuianiteadranmasiin nszuaunislunisadiuaznisulatiuusiass
n91findte 2 BRuee 3 §f MIuanmaNNINTBUAEIZALT LA LuuTaeTediduty wAnAiUng
3 37 15edn@ndf nszuIunslunsuUatarnIsLERINanINNs AN 3 SRLUvaIerie n1sRTIaTURURAD
ANNTIN wazNsANYIUSFURUSTENINTTRgfukas

The study of fundamentals in graphic design through computer graphic software. The topics
include the algorithmic approach to the study of graphic operations, the modeling and transformation

process, 2D and 3D graphic elements and transformation, viewing and clipping, hierarchical modeling, 3D
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concepts and objects, solid geometry, 3D transformations and the viewing pipeline, visible surface

detection, and lighting equations.

AW, 481  NUTEIaNad Y IULATAINATNDE 3(3-0-6)
CS 481 Digital Signal and Image Processing
FrdeRuneu : 1l

wiadian1sUsznanadyyiauazn midnea JULuuwiutayanInfdnea n15USuwianIn n1suily
founnsesvesnw nsiusnnin meduuugy mautsnm mnsfidesiuiifureufinneditu

Digital signal and image processing techniques, file format, image enhancement, image restoration,
image compression, pattern recognition, image segmentation. Introduction to computer vision.
aw. 483  msUssananilaagiaviad 3(3-0-6)
CS 483 Image and Video Processing
F10sAuneu : @auld an. 310

wugd1ANImguiazdel JUAlun1sUTEtaNa LA IRYTIAY N15ATINAINLAZNITUNUATN N3
Uszanananmanualgiuasd n1siklasnin nMsUTudanm Msmindayainsuniu Msdudanin nMsudsdiunn

o w aa o

nsafauazasRuguanyaziaulunm Auaglnud n133d1ing MsUssutanadfvimluuuauidi nsUsyiianain
Wirtwuunaing n1sussendldanusiing g

Introduction to the theory and practice of image and video computing; image formation and
representation; binary image processing; image transformation; image enhancement; noise removal; image
compression; image segmentation; feature extraction and detection; color and shading; object recognition;

3D vision; dynamic vision; applications.

an. 484  anuduasuailounazanuduasuasy 3(3-0-6)
CS 484  Virtual and Augmented Reality
Furderuneu : Lyl

LY

AnvmdnnisdosunarUsy Mvesanmduaiaaiiou (VR) uazanuduatuaiy (AR) walulad Jaqtiu
Fageniurfuarerinuaiildlumsiauinisoonuuunsuduiug uasuszaunsaiglilulanvesannduaie
wilounaranuiuataaiy wedansiaunlagldiadosdiots uumismsusegndld anndusiaaiounazaniy
Wuasaasulusumg 9 wu nsuwmg n1sAne nsindinee uduiiis

Study fundamental concept and history of Virtual Reality (VR) and Augmented Reality (AR), recent

technology of both software and hardware that are used to develop interaction and user experience in

Virtual Reality and augmented Reality, development techniques using tools to facilitate, and how to apply
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Virtual Reality and Augmented Reality to benefit several things such as medication, education, skill

improvement, and entertainment industry.

AN, 485  maluladdafiife 3(3-0-6)
CS 485 Multimedia Technology
FrdeRuneu : 1l

arwdibosiuisiumslinouiinnesdmiuiaiiiie mataenarsdedsian lewediiind lewesiie
Fenaudmiunsinaue n31fin mmedewln Fes 3aviad wadanisuiaue ndnnisnisesnuuvdLseysza
seinalduazaonfinnesdmiurendniuas ueundiaduuugunsalindeud

Introduction to computer- based multimedia, Desktop publishing, Hypertext Hypermedia,

Presentation media, Graphics, Animation, Sound. Video, Presentation techniques, Principles of Human and

Computer Interface in softwares and mobile applications.

AN. 486 n13UsENIaNaTaAY 3(3-0-6)
CS 486 Text Processing
FrdsRuneu : aauls an. 310

AnwuunAnuarnguilunsussananatonnuaiwisssed indesdelduszinanatenniluads
Formuuuudnlui@ Anvinssuiunsnioudeyaidesiu iwu nedadeninu matdadmgn mauvasdlioglu
sUMUUIINAW n1sangunesdn Anwmguiifesiuresszuuiiieadesiunmsussinana foam léun ssuududu
Joya sruvlarginnuidnuasnisvimiiosnnudniiu wazssuuagdonnudnluds

This course introduces essential concepts and theories in the processing of natural language
text. It explores additional tools for providing the automated processing of text in corpora. Fundamental
text preprocessing tasks including tokenization, stopword removal, stemming, and lemmatization will be
introduced. Other useful fundamental concepts on text processing systems including information retrieval,

sentiment analysis and opinion mining, automatic text summarization systems will be also focused.

AN, 487 Maideulusunsunie R 3(3-0-6)
CS 487 R Programming
wdeduneu : geuls an. 207

Anwauiidesiulunadeulusunsadontn R uaznisussandldnn R luussifunisadi uas
NuaAnensteya Wneidenisseulsenaulume sindeyauazlasainstoyaluniuw R myadiafleidu
mseuaufienensindununielulusunsy wsudeya yamdslddmsunisianisdeya waznisadianm
usTIIvRITaYafnguAdsnsiin

Tunwn R
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To study the basics of programming with R and application of R programming in the area of
statistical issues and Data Science. The study topics include data types and data structures in R, functions,

control flow, data frame, packages for data manipulation, and data visualization by using R graphics.

AN. 488 NITATINNINUINSTINVOIURYA 3(3-0-6)
CS 488 Data Visualization
FUsAuniou : il

Anwmdnnsnsthiaususunmdoyalunsasuunuasiinuesdoya in3eaflofildtausununm
Toyaifiawaduaiinudlayadeyaidudounazislumsdnduls msahausnunmdeyauuuniiivaziBslineu
wagMIUsEIuRauNUN N daYa

This course covers the principle of data visualization for different context and different types
of data, data visualization tools to advocate the understanding of and decision making, the creation of

static and interactive data visualization, and the evaluation of data visualizations.

A 489 msFeudveaniesing 3(3-0-6)
CS 489 Machine Learning
sAuneu : aauld an. 462 waz a@n 207

ﬁﬂ‘mmmiLﬁaaé’uLﬁmﬁumsﬁauﬁmmLﬂ‘éaa%’ﬂSLLazmiﬁ'«iw BUUUFUN9ADA Tngiomusznou
LUdne naufiaunsseus susuumseudivuigasy Wy n1sSeuiideiidauaznisiSeuiidufonujon ns
SEUTUUUNITUUASNHAZLUULBUNITUNASN IAsetneUseamilion Lag dnnasannmasiusiiy) waznisiseus
wuvlsdlgaou (du Msdundu Msandid FBn1suuuiaeiiua) wAnnsUszgndnisSoudveaadesingiiie
MOUAUBINUINYULANN 9 TlA N1sAuANuEUd n1similestaya NMsndun1adnludd Fransaumeamans
N33 miﬂixmamaﬂﬁammLLazﬁﬁa;ﬂaﬁﬂsmguuﬁu Jusiu

Introduction to machine learning and statistical pattern recognition. Topics include learning
theories, supervised learning (e.g., generative and discriminative learning, parametric and non- parametric
learning, artificial neural networks, support vector machines), unsupervised learning (e.g., clustering,
dimensionality reduction, kernel methods), and discussion of the applications of machine learing (e.g.,
robotic control, data mining, autonomous navigation, bioinformatics, speech recognition, and text and web

data processing).

AN, 490  duuwn 3(3-0-6)
CS 490  Seminar
Fdeduneu : aeulmivienizinu-UiAu agetes 3 v

TinAnwiauenanuitldainnisfinuise vennnmsiinfiiauaidumienu dussufiunes luas

F19N13 $§IEMAY wazienyuamunlafvueali
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The students are assigned to study the systems in various computer centers in both public and

private sectors. Presentation of study is also required.

AN, 491  hTelilAy 1 3(3-0-6)
CS 491  Special Topics |
F10sAUneuU : aaulairanziu-UsAy ogstoy 3 90

Anwhtefhinaula wanlulssleviifeuanvis 4 livneufunes

Study of current interest and new developments in various fields of computer science.

AN. 492  vvoRlAY 2 3(3-0-6)
CS 492  Special Topics I
IdsAuneu : aaulaivianizau-UsAu egsiley 3 30

Anwitefiinaula wasdulsslevifatuavisie limaeufinmes Faunneeain an. 491

Study of current interest and new developments in various fields of computer science.

AN, 493  nToliey 3 3(3-0-6)
CS 493  Special Topics Il
IdsAuneu : aaulaivianizau-UsAu egstes 3 30

Anwitefithaula waziduussleviieatuainnsng luivireufinnes Sauaneneen an. 491 uaz
AN. 492

Study of current interest and new developments in various fields of computer science.

a o

na. 427 syuussnadasusiUenu 3(3-0-6)
IT 427 Introduction to Business Intelligence System

FuTeruneu : il
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The course will provide students with basic principles of business intelligence (BI), including its
architecture and components, data warehousing and data mining. The students will be familiarized with
related tools for implementing Bl in organization to help the decision making process. Practical Bl

applications and platforms used in real world will also be covered.

ar. 301 wSsuaniadny 3(3-0-6)
CO 301 Pre-Cooperative Education
Fdsduneu : Ll
AnwunAnuazanudilavesssuvaniafnnaenauunsassuANI NS oNLaY AN BEA A9 817
mMsleuaaneaiasnu msdenanmuuszneuns walansdifunsduniuainy nmsvmuineglunisdeans
yrdnnm nMsvieududin Yausssuesdns wadlanisfnegrsaiieassd malian1sdousieau uaznsiiaue
vinwensiduduseneunts wasdensufifluseninanisufufnu wasanudasasdeluaaiulsznouns
Study concept and understanding of cooperative education as well as be prepare and improve some
skills such as writing a job application letter, sorting corporation, learning job interview techniques,
improving communication skills, personality, and teamwork skill, learning corporation culture, creative
thinking technique, report writing and presentation technique, entrepreneur skill, good practice when

working in corporation, and security in corporation.
A. WuInIBAENLES (6 waehin)

AN, 200 Angmisdeyaidoiu 3(3-0-6)
CS 204 Introduction to Data Science
deduneu : L
Anvndnmsfiugiuresinenisoya Fmauaznszuiunishuinenistoya nisléindsdoya maian
azeauaznsinszileudeya nmsidilateya N1sdnn1sdoya NMsas1uuIaes MIUTEIIANALAZNTIATIEN

& ¥

nsUszynd doyavuinlug mMlnziteyaidsdisns msadelunim nsdearsvesteya nsinuiaAny
Uaendedeya amnududiudvesdoyanarszuuginedeaioy

Study fundamental of data science, methodology and process in data science. Data acquisition.
Data cleaning and organizing. Data understanding. Data manipulation. Data Modelling. Data processing and
analysis. Applications. Big data. Exploratory data analysis. Data communication and visualization. Data

security. Data privacy and Business Intelligence.
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