MANgATINIAEATUMTR §191381INYINTTABUNAADS

Bachelor of Science Program in Computer Science

UUMILANTINARBANANGAT 136 WIENA

TAsanangnInIeIvINTg

NANgATN19IVINTT

UUNILANTIUNRANANGAT 136 vLenn

BHUNISANYILUUUNABAZHUNISANYILUUEANRN AN

n. vuandrAny il 30 wdaEnn
- NIV WBINGY 9  vulein
- NFNIYIYIUINTTINYLINTIN 21 mhein
V. NUINIVUANZ 100  wlenn
SGHRLRITG LY, 12 vulein
- XA IANIEAU-TIAY 70 viein
1. NEUUIZAUAUBIANITWAZ ST UUANTAULNA 9  vulein
2. nguweluladiilaauuszegnd 10 whefn
3. nauAlulaguagisn1sneweninag 24 wieia
a. ngulAssadneiug uvosssu 21 weia
5. nauEsAwIsuazandnenssunauiunes 6 wwehn
- NFIVNANIEAU-LREN 18 vulein
A. NUINIVUFDNLET 6 wlghin

A. NuINIYIRNEINILY (30 nuqenin)

1. nguATIN®IBeNgY (9 iaefin)

uunein (UsTe1e - UUR - Anwisienuie)

an. 101 Medanguluiinuszaniu 3(2-2-6)
EN 101 Everyday English

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

an. 103 Mwdanguluusunaina 3(2-2-6)
EN 103 Global English
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2. NI INNBLIVIN (21 wein)

fin. 101
GE 101
fin. 102
GE 102
fin. 103
GE 103
fin. 104
GE 104
fin. 105
GE 105
fin. 106
GE 106
fin. 107
GE 107

mhein (Ussene-Ujua-Anwinienued)

vinwgnsAaionsiSeuinasatin 3(3-0-6)
Thinking Skills for Lifelong Learning

anudunadior uagnisiUdsunlamesdany 3(3-0-6)
Citizenship and Social Transformation

welulaBuaruinnssuiiieawnan 3(3-0-6)
Technology and Innovation for the Future

quvsBAMUguANzIieTIn 3(3-0-6)
Aesthetics and Well-being for Life

WusdnsnederunazUseiauialmdvesdan 3(3-0-6)
Global Alliance and Emerging Issues

mmi‘mwmiLﬁuLLazmsﬂ’wmaﬂNﬁ'aﬁu 3(3-0-6)
Financial Literacy and Sustainable Development
Iyeaunnududuseneunisuagyinuenisiludin 3(3-0-6)

Entrepreneurial Spirit and Leadership Skills

. BNV MANIE (100 KUIEnA)

1. nauAYILAY (12 BUWAR)

AN. 101
S 101
AN. 250
CS 250
nd. 494
T 494
@n. 207
ST 207

uuntIein (Usseny - UUR - Anwimenuies)

yquiilosiunaunagda
Fundamental Theorem of Calculus
Tnssasslideios

Discrete Structures

noVINgLazasYsTINAUAlLLAga sAUmA

Legal and Ethical Aspects of Information Technology

| [ aa
ANNUNLLUULATEDR

Probability and Statistics

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
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2. ngaAYNaNIEAIU-UIAY (70 widehin)

AN.

2.1 nauUszAuiueIAnIsuazSEUUANTaUNA (9 wiiefin)

100

CS 100

AN.

cs

Ne.

T

AN.

cs

AN.

cs

AN.

436
436

446
446

Iuumihein (Ussens - UGTR - Anwimeniued)
nsAniBerunandedi 3(3-0-6)
Introduction to Computational Thinking
AMINTINYONFUIS 3(3-0-6)
Software Engineering
Ufduiusseninaywdiunauiunes 3 (3-0-6)
Human-Computer Interaction

I3

2.2 ngumalulagiivenuyszand (10 niein)

a97
497

498
498

. 358

358

. 359

359

Juumihein (Ussens - UGTR - Anwimenued)
1ASIUINGINTABUTIADS 1 1(0-3-1)

Computer Science Project |

TASIUINYINTABUNILADS 2 3(0-9-23)

Computer Science Project |l

mmLﬂuéﬂizﬂaumsﬁmmﬂﬂaﬁ 3(3-0-6)

Technology Entrepreneurship

A5AS9NTEVIANNAREI NS UUSENTnLumaLulad 3 (3-0-6)

Ideas Generation for Technology Start-up Ventures

2.3 nqualuladuazisn1snswenduls (24 viuiein)

310

CS 310

AN.

311

CS 311

AN.

318

CS 318

AN.

cs

AN.

)

350
350

410
410

uuntIein (Usseny - UJUR - Anwimenuiag)
HANNIRTEUlUIWNIUABUTIABS 1 3(3-0-6)

Computer Programming |
NaNN1SULUTHNSUABDUAILADS 2 33-0-6)
Computer Programming |l

N5eUlUsUNTUTING 3(3-0-6)

Object-Oriented Programming

lassasnetoya 3(3-0-6)

Data Structures

TASIAS NI YIABUR DS 3(3-0-6)

Organization of Programming Languages
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An. 460 Uryausshivg

CS 460 Artificial Intelligence

An. 461 lassiguszanmiiguwagnisiseusiaean

CS 461 Neural Networks and Deep Learning

AN, 462 NITIATITILAEMIVIElUaya

CS 462 Data Analytics and Mining

AN.

(&)

AN.

(&)

AN.

(&)

AN.

cS

AN.

(&)

AN.

cS

AN.

(&)

AN.

(&)

AN.

(&)

2.4 ngalAsIaaNugIUTeLsEUY (21 miiein)

3(3-0-6)
3(3-0-6)
4 (3-0-6)

Juumihein (Ussens - UGTR - Anwimenued)

403 ATIATIERUALAITBBNLUUTEUY

403 Systems Analysis and Design

413 281MU1AN NSAUIULA warn1wesUea

413 Automata, Computability, and Formal Languages
423 BumesidmvemnasswduaznsUstend

423 Internet of Things and Applications

430 szuugudeys

430 Database Systems

441 AMTIATIZUBZOONUUUTURDUID

441 Algorithms Analysis and Design

448 auiunalasndloves

448 Cybersecurity

454 WMSDUNUEDANTADUNHNDS

454 Computer Communication Networks

2.5 ngussawisuazantlnanssunauiamgs (6 niiedin)

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)

TuIUnILin (Usene - UJUR - Anwisienuie)

320 lassasnuazandnenssunauiames
320 Computer Organization and Architecture
422 syuulfiinseeuiines

422 Operating Systems

3(3-0-6)

3(3-0-6)
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3. nguAYNANITAIU-LERN (18 wiEfn)

JnAnwaanivasn WUsenin 18 nuuim waga1u1s5aLasnts suI v lUNUINTVRNISUBIAUN

roumesdulupnsnalulagansaunatasuinnssy nveydfliamedouseulalifiu 18 miedna

3.1 nfuMTneeuiames (Cooperative Education)

e (Ussens - UHUR - Anwimenuied)
ar. 301 wSeNannadne 33-0-6)

CO 301 Pre-Cooperative Education

AN. 390 ANNAANN 6(0-18-6)

CS 390 Cooperative Education

3.2 NgIAYINITITENAIUARNRIWAT (Computer Research)

Iuumhein (Ussens - UHUR - Anwimenuied)

an. 202 enwdidesiuienfuneniiamesluisgsia 3(3-0-6)
CS 202 Introduction to Business Computing
AN. 414 nsasfwlan1w 3(3-0-06)

CS 414 Compiler Construction

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

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

AN 492 WtedilAy 2 3(3-0-6)
CS 492 Special Topics I

AN. 493 hvediAy 3 3(3-0-6)

CS 493 Special Topics Il

3.3 nuimanuiuaslasadenileuas (Cybersecurity)

TuInIein (Ussene - R - Anwisienuie)
AN. 446 MIATLILUUTTUUNAULLS 3(3-0-6)
CS 446 Cloud Computing
an. 447 wielulaBudenuuaznisiinsiadu 3(3-0-6)

CS 447 Blockchain and Cryptography Technology

AN, 457 anusiuaslusyuuneNines 33-0-6)

CS 457 Computer Security
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AN. 458

(&)

458

AN. 459

(&)

459

AN. 471

(&)

471

AN. 472

(&)

472

AN. 473

(&)

473

AN. 474

(&)

474

AN. 475
CS 475

AN.

cs

AN.

cs

AN.

cs

AN.

cs

AN.

(&)

Ne.

AN.

cs

AN.

)

AN.

cs

Lﬂ%@stiwiwumiﬁamﬂ%'msLLaquﬂidﬁaaﬂiLﬂﬁauﬁ
Wireless and Mobile Networks
A1TDDALUULAYNITIANIITEUULAIDUY

Network Design and Management

N5+ TEUULTIITETITULALNITNAABULINETEUU
Ethical Hacking and Penetration Testing
m?disLﬁum?mﬁlmLLaz’mLLmu%Juﬁamaigmau
Risk Assessment and Contingency Planning
N133ANTINIANOUALDISBLIRNITA]

Incident Response Management
nseenuUULeNALIITuAUADAtY

Secure Software Design
ausiunsanafevesssuunguL

Cloud Systems Security

3.4 ngaAYAnenmaniniadeya (Data Science)

431
431
432
432
434
434
443
443
463
463
427
427
486
486
487
487
488
488

uunIgin (Usseny - UJUR - Anwinienuies)

sruugudoyatugs
Advanced Database Systems
Szuugﬁu%;ﬂammismﬂ
Distributed Database Systems
nsvimileadeya

Data Mining

nsvafstoya

Data Warehousing
NTIATIZRTDAY

Text Analytics
sruUgIRedaiuziloay
Introduction to Business Intelligence System
N15UTZINaNaUDAM

Text Processing
NsWeulUsNIUAI® R

R Programming
ﬂ’]iﬁ%’]dﬂ’lwuﬂﬁﬁiiﬂﬁum‘sﬁauﬁ

Data Visualization

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)

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)
3(3-0-6)
3(3-0-6)
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AN. 489
CS 489
AN. 445
CS 445

N3EUIVDUATOIINT
Machine Learning
JEUUToyautin

Big Data Systems

3.5 ﬂdm%ﬂiuia@vmﬁmﬁa (Media Technology)

AN. 469
CS 469
AN. 480
CS 480
AN. 481
CS 481
AN. 483
CS 483
AN. 484
CS 484
AN. 485
CS 485

3.6 NguAYINIIHAIUIEENARIS (Software Development)

AN. 319
CS 319
AN. 356
CS 356
AN. 357
CS 357
AN. 402
CS 402
ANn. 411
CS 411
AN. 415
CS 415
AN. 416
CS 416

3(3-0-6)

3(3-0-6)

uumhein (Ussens - UHUR - Anwimenuied)

AOUILAD T TY

Computer Simulation
ARLILADSNTIAN

Computer Graphics
N5USZINANAFYYIULAZNINATAN DA
Digital Signal and Image Processing
msUssInan ez IR

Image and Video Processing
anuduasuaiounazanuduasuasy
Virtual and Augmented Reality
walulagianiine

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)

uuntIein (Usseny - UUR - Anwimenuiag)

mMadgulusunsudumesiin 1

Internet Programming |
mMswawLeUnanTuuwAsasiodeaslidas 1
Mobile Application Development |
mMswaukeUnAlntuuesesiiedoansiiae 2
Mobile Application Development II
nsldpeuitaneiInugsAa

Computer Applications in Business
MTIATIEIRA0RNRUUIUTLNTUTINY
Object-Oriented Analysis and Design
mMaBgulusunsudumesiin 2

Internet Programming |l
ASHAILNUTUATNIZAUBIANT

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)

A1V INYINTABURHDS V.67.1



wugwan: NNl 3 (3 - 0 - 6) wiadunsussens 3 FlussedUani InefinsinufuRTmiuszning

o

Unfnwuare1ansdiaeukaznsAnysienuevetindnw 6 Miluwoduam
A. M udenaslitiesndt 6 wilsin
tnfnwagdendeneunelvndageulunnimerdensann Jdildinfnwmill wasanzoud®ln
Qo a A ¥ [IR% ! ' a
Jwdniden swuudilidesndt 6 viiefn

Iuumhein (Ussens - UHUR - Anwimenuied)

AN, 204 Anenisteyailoswiuy 33-0-6)

CS 204 Introduction to Data Science

AN95U185183%1

. NUINIVIANBIN2LY (30 Wulefin)

1. FUYNIWIBNE (9 WIBAn)
an. 101 ;mwdanguludiauszaniu 3(2-2-6)
EN 101 Everyday English
Ansunslilassaiaiugiunasdinunvsinguildluiinusesiu Ussneudenmamauusiinuies
wazlitoyadiusa msussersypdndnvay mawadaiesiauls Bosilumnuveunazussndndudiuiveusas
AU TadsnsuansmsAndiuluFestily Sniaimuinugnane n1sils magiu warnnTeudieiBiBeysannis
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 ,Medanguluusunvediny 3(2-2-6)
EN 102 Social English

Andunsyauaznsdoulseloawagdnuiliiduusgd ensiiujduiudmedian msuaniasu
foya maFouiiiou uazmsesutennuAnieIiuEerng 4 luuFunmaedsauuazssia Inesjafunsiauninug
nsefuTekaznsuLaus MemaluladiarauAnas19ETIA

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 ;wssnguluusunaina 3(2-2-6)
EN 103 Global English
Aniunsusseneyssaunisallaeseyseasidenatiuayu wazwansnnudniuieiuiinnnuduey

v uarUssnudylussdvaina lnegadunsiaunineensdeassenineiausssy uwaznsdeansiu

'
=

TanAdvia Feddgsensilunadedan
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.

2. NUAVYIUIMINNBLAIVIN (21 wein)

. 101 vinwznsAniiiensBouinaendin 3(3-0-6)
GE 101 Thinking Skills for Lifelong Learning

Anwngud] ¥ann1sueIn1sAn awInsAneg1aduszuy 917 N1SAATININGY NMSANASI9ETIA N3
Andasngd nMsAndaasen nsAnwdtam Wudu sadinsdenlesnudeuazanunsadenededionnudnai
wingadliuszgndldluiinUszdriu meinuuasmsSeuinaeniinldegrediusednsam

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 Anudunaiing waznswdsunlasesdany 33-0-6)

GE 102 Citizenship and Social Transformation

a v

Anwieumng audnua ans wihiuaziadamvesnnuidunadiosifludsailng deulanuas
FnuduiTlutligtuazeuian Wy dauddvia danummimusssy Wudu edviiumsudsuulamesdany
#1199 SIuDaSEuIINUedIn ?ﬁLLamﬁamﬁdqwaﬁaqmmw 4 9@ fe ne 1a dieu wag Joyay Lﬁaw%faw%uﬁaagj
safuipuludsalsognsdmnuguuazlsidonfouddu

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 waluladuazuinnssuiieauian 3(3-0-6)
GE 103 Technology and Innovation for the Future

ANYIUNUIN WUIAA N33 saudeanisusegne ldimaluladuasudnnssus1usag
jarumsimunaunndinludeuasieln nansenuifsonisdiiuiin deu uasiasugio saeasudnwnsly
Uizismﬁl,taxmiﬁuﬂ'ﬁaw%’wéﬁuwﬁzgimﬁl,ﬁmmﬂmﬂiuiaﬁLLasui’mﬂﬁm

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.

. 104 guvidsamiuaunngiilein 3(3-0-6)
GE 104 Aesthetics and Well-being for Life
BoudnslddinedsiinuranaudalzuazAanssutumnns WeayuueslmiluiSosaunionmi
Aendasiuiiauardinuannaufalyeneg wasfm ﬁﬁmasiamﬁﬁwsqasﬁa&%‘im AIPULAZ TSI
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 siusinsymsdsauuavUseinuinlmizeslan 3(3-0-6)
GE 105 Global Alliance and Emerging Issues
ﬁﬂmmsﬁwmmmﬁamﬁaisﬁummﬂﬁamﬂLﬂiﬂgﬁﬁ]LLazmiLﬁaﬂﬁéqNaﬂizwwiamsl,ﬂ?i'aulmaﬂmd
faunayiausssuludiaulan L‘WIE]L“ZiJl’lslﬁ]Ui%Lﬁuﬁ’lﬁ’mﬁLﬁ@%ﬂmﬁaﬂﬂib’ﬁﬁﬂﬂaﬂ
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.
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. 106 mmﬁmqmilﬁuLLazmiv"v’wmaﬂwé’qﬁu 3(3-0-6)
GE 106 Financial Literacy and Sustainable Development

I
a a g [ a |

Anwinsianiswazdndulanianistiuved1eliusednsna NIN1TTANIINITRIUAIUYARALAZNITANY

o

ssmsamtegnadiiu Tasgatiunsysannsesdanuiiisenadosiuusuniiui gusu wardsmnduddny
Wislifudstyuazuumensudlvegnadususssm

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 commmunity and society, in order to highlight key issues

and offer practical solutions.

An. 107 %miiyimmmmL{’JuéjﬂisﬂaumsLLazﬁﬂmmiLﬁu;ﬁﬁﬂ 3(3-0-6)
GE 107 Entrepreneurial Spirit and Leadership Skills
ﬁmfnLLazﬁwm@mé’ﬂwmzﬁﬁwé’zylumaa%’wﬁmimmwmnﬁuﬁﬂizﬂaumi 1AYIUNITAALUULIIUDY
Usgneumenisiinnudnaiieassd uazmsuaamnlemalunisizunazdiiuianisedafinusssuuazeiesssu 1
amgfrhianansatuagshauduiivldedisiiussaniua souf waznddndulaviusiowsnisal
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.

9. ®UINVANIE (100 WUEAN)
1. nguYIAU (12 Buenn)
an. 101 vuiidesiumaunanda 3(3-0-6)
CS 101  Fundamental Theorem of Calculus
daauneu ; Ll

U U 4 [ 174 £

Handuiivadln dlauwazauseaiiies n1smAUILS auusvuTa ayuSSUAUEY WURTILAZAAA

q 9 Y

¥ '
= a

N928 BUNNTTU N1TIAUN BuenTnduiinga wWWdnduinga n1sANWBLTUTLEN LagN1TBUNNTNNTIULYUY
UAATINTU WUATNG ADIHLULY LagaNNISTLEY

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.
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an. 250  lassadslidedos 3(3-0-6)
CS 250 Discrete Structures
JyUepuneu : AN, 311

ATINA1ERNT QU AUFURUS Handu nauuaznisiiaanl seuuivadin fvadayiu win3u niu
nounsml nanuuusTyAiame nsmkuuliissyfianig duld Jynimadueeansmuuseyiianig 1St
Wl

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.

via. 494  nmineuazIsesIIUAumAluladasaume 3(3-0-6)
IT 494  Legal and Ethical Aspects of Information Technology
FUaduneu : Ll

Anwmdnnguuneniuaiuasesssuvesyldaeuiunesiavdnmaluladasauina  lagiduwuifa
Jesduilifvatunguuneiluuardeanisenduad ngranedifeatestunisnssyiinfsatuaeuiiumes
nguinefiiedestudedidnnseinduazervgnssumsaeuiiomes ngmneduasestoyaduynana ngmnei
\Rertesturssnssudidnnsedng

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 AnuuIReuwazana 3(3-0-6)
ST 207  Probability and Statistics
AuTeruneu : ludl

= £

d1AYINNTAUAIDENS

£

ﬁmanLLmﬁmﬁngmL?{mﬁummﬂ’muﬁu ﬂ’]iLLﬁ]ﬂLLﬁNﬂ’J']ﬂJﬂ'ﬁ]%ﬁL‘ldju NI1ILLINLLIY
N15USEUIUAT NMINAFOUANNATIY N1TIATIHRANNKUTUTIU N15anaREuaanduius nskanwatlaauwalsiu
mewsgienud adanldldnsimes

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

nonparamedtric statistic.
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2. NN NANIAIU - UIAU (70 wilefin)

2.1 nEUUSEIAUINUBIANTHAZ SEUUANTAUWA (9 iIBfn)

an. 100 mshadsdnuanidosiu 3(3-0-6)
CS 100  Introduction to Computational Thinking
Fwdadunew ; Ll

Anwiilugiud psduvonnd ssnouinneinsludueniauiiuaseendus tenislinselanduas
uitymamsunsiusunsuidesdu mseenuuudany msaurtuneuismsiusunsudenu nmsAnwfiugu

'
[

lassaiumwilusunsumeuiomes yiateya fuds dwad Adsdwued msldmdnunuilou

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

AnwanudidesiuAniuimnssurensinag fasznaulufenssuiunslunmsiauneeniuaisuuuy
19 9 NITIATIEVANNABINTVRIRLY N1seenwuuandnenssugendwls uagn1sdniuuudnastandlaseaing
vIepsrUsznounglugendwis niseenuuudmdndeiugld n1suImsdnnislaseinisiaungendwis n1suseiiu
AldIglulasansimugediag NMImMARBUTEUY N1IATIVABUANNYNABILAZNITNIUADY N1IALTUIIUYEY
ganduIT n1sSuuseiuguamgendLIs (Y 11nIg1u N13TVUsEAuAMAINgDNALISLUY CMMI Lag ISO)
inTesdleatuayunszuun I Amnssugendua Anmslumstanneorldniuvuelad udsdnuinseu
wuIAR NSRRI WAL TLUUANTY

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.
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vd. 446 Ufduiusseninayediuneuiiunes 3(3-0-6)
T 446  Human-Computer Interaction
Fwdsduneu : laid

anudidesiuinafunsuiamesnanfinuagnisusztananin uarwdnisafudeforesuywduasms
ponuuUBLWeiaTRedastufnenmuasisywduazaeufinmed ssuunsliamutowdedediam suuuy
nsUduius uazndnmisoenuuuiiueariiuld wuusiassnisdumesiavesld waziadosflofthanwamn
wansznuvosmaluladifidenywe 1Masulunisidenldinalulad nnsihunufvanaznsldinaluladii el
HANSENUUTINg N ludeudn

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.

2.2 nguwalulagiiteaulssynd (10 wiiefn)

AN, 497  1ASsUINeIMsAeNiInes 1 1(0-3-1)
CS 497  Computer Science Project |
Jderuneu : @ouls an. 403

UnAnwidessndunis M wazeenwuulassuierfuiveinsreniiomes In1sauslaseiuuas
sreudiiesniunislu an. 498 Tasardnenisreufumes 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  1ASIUANEINITANIINES 2 3(0-9-3)
CS 498  Computer Science Project |l
J1dsAuneu : @euld an. 497
UnAnwsesndunisiaunszuvaenivnesiulaswuliasauysalldauldass dnvinenaisuszneu
A5y wazaeuUnanieniulassnudivi
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.
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va. 358 Anadugussnaunisiumnalulad 3(3-0-6)
IT 358 Technology Entrepreneurship
Ftaduneu : Tl

Anwuuafa aamneiiedesiunisisugsiauas danisgsiadumaluladdmsuuienlv nasaou
wadanisiansgshadesiuiisuludmsunmafudwessia wu funstiyd Fumsitu dunisman Wusdy
uenINEAnMUNU TRt nITMASTuAzlnYUTIEReN SR IUNSUSENaUTSAY wasAnwuultures
\iSwgNIluaUIAR 514?%LﬁmmaamwmqmﬂﬁmLLazm'ﬁwgﬁﬂuﬂm;ﬁ’u

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
toward business development, and trend of the economy in the future due to political and economic

conditions in the present.

Ve, 359 N1sasenszuIuAuAndmsuusTvindsumalulag 3(3-0-6)
T 359 Ideas Generation for Technology Start-up Ventures
rtaRunau : Ll

Anvndsu R elvidndnvuiunsyuiunisaiafanslmidumalulagviouwnanwoumalulad fn
ANNANASIIATIA A519UUIAANINGSAY Baudninuludiy Mnedanisasisassdsasimuninvenisasng
ANUAR RNNsiauwufanegsiakarliaszilentanisgsiadmsuusevludaumalulad Anwinsliasey
auidululfmassia naenaunmiiauslnAnagsiauAtinamudy

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.
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2.3 nquwaluladuasisnisnesandus (24 viefin)

AN. 310  wanNsBUlUSWNSUARLAILMBS 1 3(3-0-6)
CS 310 Computer Programming |
Ardasunau : il

=~ v a

svuureniamesilowdiu nswandanesfiy wedelunsuidgmnisdeudeny madeulusunsulag
T¥n1wseiugs slindeya Arasil fuus dnay mdssudeyauasuaninadng ddsmund dds aruausg
Uszananatandy 01958 mMsddiuazdseanuily TUsunsuges nsisesddudoyanazn1sAumdayawuy
Joswiu maufaaunndes uazmsmageulUsunTy wanemsiusunsuia

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.

AN, 311 nannslsulusunsumeNiiwmes 2 3(3-0-6)
CS 311  Computer Programming |l
FyrdeRuneu : daula an. 310

nadeulusunsuiia manedeukazudladeinnanalulusunsy wdnmsiugiuvesnsadialusunsuiid
dudadeduflduvunanfindelugatiugiu Wethluussenddmiumsaineueundiadu 1dud waineuuoundin
Fu dudwsudesiu msfiatessvhaeundindutugudeyaidosiu

Principles of good programming style. Debugging and testing. Fundamental concepts of creating a
program with graphical user interface using basic modules. To be applied for creating applications, including
Desktop applications, Basic Personal Page. Programming for connecting between applications and

databases.

AN, 318 N1seulUTUNTURIng 3(3-0-6)
CS 318 Object-Oriented Programming
F10sAuneu : @auld an. 310

VANNITHALHUIANTDINISIUTUNTITITNG WU louwaUgady Bugessunud Induesilgy Teneslvanas
msasralusunsulagldpana Henduwuiues Asuansnees way wansnimes nisdndauuiudn nsian waglng
WA NUDSLUUALARNLAE LOUALARN BUNNLALLDINNUIATFIU

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.
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AN, 350  laseasnedeya 3(3-0-6)
CS 350 Data Structures
FyrdeRuneu : dauls an. 311

nuymulassairedeyauuusineg deauvuidaduwazsuuuliidadu wu fuliivagnsn udu nrswaun
Abstract data type vliaf19e Aasuuuissaiazliisesanau uannuazAa Tassas1sdanuunies aasuuu Circular
ALy Doubly-linked nsldfirasduiulnssadietoya TunTiddens lassadsiuliidugs medan1sSestoun
uazmsdumoyatugs

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 1AssEasunwIneNiAes 3(3-0-6)
CS 410  Organization of Programming Languages
dsauneu : aauls aw. 311

wdnvesmwirenimed Liensalntw anumuevesrdmielasiadne wusthnnseenwuunsenisas
mweouiamefiuuuy Wy awiddasiaing aeidelng Mwidanhil uasawInensIngvien1wiEing
flugn Smasfeudisudunuuaranssdifesuaznnaouiomes

Principles of programming languages, Syntax and semantics. Introduction to the design and the
structure of major computer programming language paradigms : structural languages, Object- oriented

languages, functional languages, logic and rule-based languages. Comparisons of different paradigms and

language features.

an. 460  Uyyusehivg 3(3-0-6)
CS 460  Artificial Intelligence
FrtaRuneu : @auls an. 310

ngAnssuaainduintulaednluifdmiunissug nmsfmema uaznisuanseenuiduniansesih ns
widaym msunuanuilupeuitames nsdedula n13i5eu3 NM3AUM Msiaung Msginged NMsUsealana
AWITITUYIR NTAIUANVUEUA iww:\h%mmzy

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.
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AN, 461 lAsadnguszavLiieuuazNSISEUITIEnN 3(3-0-6)
CS 461 Neural Networks and Deep Learning
FsAuneu : aaula @n. 207

GLu%ﬂﬁ'yﬂiaUﬂqmﬁ/ugm%d Deep Learning Vector, TensorFlow waEISA1AS 1B UUIABY Neural
Networks, Convolutional Networks ag Recurrent Neural Networks uanain@nwinianguijuas dndnwiagle
vhandunsaifnwiileansnsauszandld Deep Learning lusmusing 9

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 MTIATIEVTeNALAzIvilestey 3(3-0-6)
CS 462 Data Analytics and Mining
J1sAuneu : aaula @n. 207

AnvnAnuasnquiiieatuinenistoyadesiu nmsemeitoya nsviwiiostoya matansdeya
wuuilassadrauazuuublifilassadns nsafnguuuuvesteyaifiotaslunszurunsdndule Anwrduneuisnig
Souvonniesinslussdudosiu msduunvssinndeya madangudoya ngaudusius nsuseifiunans
AL EILUVDILUAARAZ NSRRI NUILET TN VDI UBYE

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.

2.4 nFalASIATNUFIUTYDITEUY (21 9iHI8in)

AN. 403  NITIATIEALALNITODNLUUIEUY 3(3-0-6)
CS 403  Systems Analysis and Design
Jderuneu : @ouls an. 310

AnwszuvasaumAUITIANENG 9 fiansnsanevaueinsiiununsluesdng wadauaziaiodelily
Mz wamssliuauLasnsEUIuMTTIMLaAnTun1el§ 2993 TRAILNSTUUANTAUIMA STIluEILYe
msanwanUdululalunsiaunssuy ssuunsiesgiaudenisueseuy mMsiansanmadeniunisimun
FonduwIs N153AszikazeanLuusrUsznaufisniusenisauiueuuessuy M wuushasufiouans
psrUsznaungluszuulag Unified Modelling Language (UML) n1svinssuulimiiana n1sdnvinlenansusenounis
WAIUITZUU NTAINDUTZUU BazN19a LI UUBaINITaIuDU

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 (SDLC):
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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 ealauinn MImals waznwiesuea 3(3-0-6)
CS 413  Automata, Computability, and Formal Languages
JsAuneu : aauld an. 311

LLmﬁmLLawqwﬁ‘ﬁugmmﬁmmmmamﬁama% mHW\Ia%maLLazwqwﬁaaImuﬂmﬂ THIEET P L RRR
mwnly mundlsifiviun nwndidaaulaldfietsss muiszuuiedals uasawitdaaulalils oelaunm
Afvuaanugle eelmnaiimmunaniuglalld dnadill lensaliunamnnuium wwadeslamnm was
13093

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 SumaiﬁmamﬂaiiwéqLLazmiiJizqmﬁ 3(3-0-6)
CS 423  Internet of Things and Applications
rtaRuneu : @auls an. 100
ﬁﬂwmé’ﬂfmtLﬁaaﬁmﬁ'mﬁwé’ﬂmmagﬂszmuﬁﬂﬁ%aﬁumaiﬁmamﬂmswﬁq wuaAn aandnenssy
waznsdifiny) unannesuildlunisiauiszuu esdusznouduensauiiuazaenduas Inslareanisdeans n1s
Joulusunsuuuuiladn aunindefie anasiuasasade wazmnududiudivesdoya nsdnnistoyauay
arwd mafmulusunsudssandidesiy uaznsUssgndlidumesidavemnasnds Tudusig g didouazld
warulasanusudumesidavemnaswds
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.
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AN. 430 sruugIuleya 3(3-0-6)
CS 430 Database Systems
Fyrderuneu : @aula an. 310

waAARfiuguABfuTTUURuteya sruudansgiuteya vénniseenuuugudeyaideduriug
wuudiaesdoya nauynsudoya Whiswesgudoya mnutuuifurestoya mevilveglusuuuuussvingu
AMIADUAILTIATIAS wuu%h‘mmmﬁumﬂaamﬁ%mizngm%yja nsianzndauiu nslam N3
ToyauarANYTUNNYRITRYA

This course covers the important concepts in database including Database Management Systems,
Principles of Relational Database Design, Data Model, Data Dictionary, Database Schema, Functional
Dependencies, Normalization, Structured Query Language (SQL), Database Security, Concurrency Control,

Locking, and Recovery and Integrity.

AW, 441 MSIATIEALAYERNLUUTURELTS 3(3-0-6)
CS 441  Algorithms Analysis and Design
sAuneu : aauld an. 350

Iinnwiszansnmuessaneifisluguveananililunisuszanana veulmmasugaLazAvesaIy
Fugouvedusunsy mslusunsunuunadn Indludva Mmyvssdiuflsidulndludes nnwmes wasnmsaauuming
nsuUasguuuurhadyises Jeymuuudud

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.

A, 448 anssfuasasadeluues 3(3-0-6)
CS 448  Cybersecurity

Fudssunau : @aule An. 454

'
= L4 o W CY

AnwiideddyanuiunsUasnde 1y mnudy Anugnaskazn1sidnuld Anwdanisdesiudeya

< o

e baididng msndslaglilasueugin nsudluteyawarUfiasn1sidnae wnudnnisuasyseiliunnnuides
= ¥ £y U aa a ¢ £ 2 I3 &Y aa VN

NOYHNITVIINFIU IDNIINEIUAINY Uasfiuseuuangonduisusrainsie I5nsnmaaeumaraIuay WU AY
wazwrun1sAdugsialisieilold susensginssulevesuasnguuneleues

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.
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An. 454 ipdetnedeansrenfiunes 3(3-0-6)
CS 454  Computer Communication Networks
FrdeRunou : 1l

nuiiuguveneietisaeufiunes Tnlulad (Topology) veaeietng 33n1suasndnufolunisly
wiothereufiunefifionisioans esduszneutenaietiedomsmamenin uaranidnonssy seduturesdoya
TwpIotnedeans mstnedediolunsidess senuuu dudunms wazanauilduazSuunnadesesu 9
Wisuiflsudaunnsisesaainenssuedetiawuuing q wazilFoudisunissuumsuiunouinnesluwuuln
WS

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.

2.5 nguaniawisuaraninenssuneuitames (6 vuwin)

AW, 320  lassaidazantnenssunouiimes 3(3-0-6)
CS 320 Computer Organization and Architecture
AsAuneu : 1l

ssuumoNfiamed Tnwvadisiiugiu suuuudd Bnsdreiedegn nsdndonglele ssuuta lassadamioe

[ ¥

aiuteya lassasnambeanudiuazanidnenssy ﬁugﬂmé’umaﬁﬁagaaéwdw MLAIUAY MAILUUEEY
mdauuuruy anndaenssuuuudaduagian madeusesevindlusiwamesnatod

Computer systems, elementary structured, instruction format, addressing modes, I/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 szuulfulinispeNiames 3(3-0-6)
CS 422  Operating Systems
dsAunou : T

HeuuarAunueYeerIseuul]uinig ITauinisvesssuuufUianisiugasieg Imqa%ﬁaﬁuimmaq
szuuaeufiuges Tnssassiugilaesuresssuuufthnig nsdanisnssuiums msdamsamsdssaanaros
il N1591197U3WAUYVBINTLUIUNT SLUUAARIE N159ANT1SUUIEANTT Mdeaudtaiiou Tassasiessuuld
WUUS199 wazn1sasesesuuligd szuu 1/0 1nsasneweaniieanudidises n1sdnnnsenisidauvesian n1s

Jansiuiluniiennudidises msvssendlivgufaiee vesssuudfuinisiviuade
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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/0 system.
Secondary storage structure. Disk scheduling. Swap-space management. Implementation of modern

operating systems.

3. nguAYNANITAU-LEaN (18 wdaefin)

3.1 nquinTInaeuames (Cooperative Education)

am. 301  WSuANNAANY) 3(3-0-6)
CO 301 Pre-Cooperative Education
FrdaRunou : 1l

AnwunAnuazanudilavesssuvaniadnwnaenauunsassuANI NS oNLaY AN BEA A9 817
mMsleuaanneaiasnu Msdenanmuuszneuns wadansiifunsdunuainy nmswmuinvglunisieans
ymanaw nMsvieuduiin Tausssuedng wadlan1sined9aiegssd nallansdeuseny uaznsiiaue
vinwensiduduseneunts uwasdemsufifluseninanisufufnu wasanudasasdeluaaiulszneuns

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.

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

Anwszuunmsvinnuasdluanulsznaunis Tuguendnauvesaniulssneunis wWewasuaidbiminfnw
fimunsauaunuein nnsufuRauiiugiu egrsfivanniswasiduszuu dnAnwazdesinisinu iR
3 ~ % i = = o ¢ 2 & o A&
winnantuaaulsznauns lnefiszeziiailitesndt 1 mansfinw vie 16 dUav Falunuifigunmvsodu
PUANTUYIZAUNTAIN9U (Work Integrated Learning) N1As4AUa1913 11T Nv0dnAN®11381AT997U (Project

. P A & ¢ ¢ = a a ° R Y]

Based Learning) it usunidulszlosuaooidAns s1udailn1sUsziliunan1sv191u1nAUI1585mA U 01U
Uszneunis wazindnenizdearisenuagunanisujifnuaniafnunduaidunisujifnu

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
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as the corporation and students must prepare a report that summarizes their work results after they have

finished their work period with the corporation.

3.2 nguAvIMTITeneunauiames (Computer Research)
an. 202 erwdidowuiefuroufiuneslungii 3(3-0-6)
CS 202 Introduction to Business Computing
Fwdeduniew : Ll
ﬁﬂ‘mmmfﬁaqﬁuﬁmﬁmauﬁaLmaﬁ‘ nsldnuszuvufUiinisreuiianmes n1suiAeuiinesIN
Uszgndldiuauiugsie wu methundssgndldiunuiunsdafian uaz 1Auenans anmng 518914 113

(% L4

agduuutenans msiulszgndfunusunsaiwiludeya nsdeuteya n1suanssien1stoya n1sium
Kadws waruendniahuldlunuduadsedn Wy nisdun nsfsriseny wegnmsaiunsmaindeya
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, 414 msasissudanten 3(3-0-6)
CS 414  Compiler Construction
sAuneu : aauld an. 413

numubiensal A1 E“LJLL‘U‘ULLEI%WJ’]&IM&I’]EJ LLmﬁmmamuma’auuazmmmmaﬁﬂqmm% E‘ULLUU
wuAdaweleas LignsalunAuaznis3in Ans1anTiadnm ansedydnual AIuasdIu nquuaziieg1weinin
laifisudum waznYA1IoBlaNIN wiedawsdunuulifieuiun mauvaniw watiansassaznsUTul e
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.

AW. 490  duuun 3(3-0-6)
CS 490 Seminar
dsAuneu : @aulaivianizau-UsAu egstey 3 30

TinAnuiauenanuildannmsfinuide vieannstinufoRnuaisumisenu fureufiumned Tl
M $5avna wagtenyunuildrvuely

The students are assigned to study the systems in various computer centers in both public and

private sectors. Presentation of study is also required.
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AN, 491  hTelilAy 1 3(3-0-6)
CS 491  Special Topics |
F10sAUReU : @aulairlanziu-Usay ogstoy 3 390

Anwthtethinaula wanlulssloviifefuanvi 4 livneufumnes

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

AN, 492  vhvoRlAY 2 3(3-0-6)
CS 492  Special Topics Il
IdAuneu : aaulatvianizau-UsAu egstley 3 30

Anwthitefiinaula wasdulsslevifeatuavisiie Wimaeufinmes Faunneeain an. 491

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

AN. 493  yhvoRlAy 3 3(3-0-6)
CS 493  Special Topics Il
IdsAuneu : aaulaivianizau-UsAu egstley 3 30

Anwdediunaula wasiduysslonifesfuavineg lwiveeufiames Sawuane1a91n an. 491 uas
AN. 492

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

3.3 nguinanusiupsasademalaues (Cybersecurity)

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

AnwiAeatuunfn walulad uazanipenssumsduinuuuszuunguias (Cloud Systems) uuadntu
ﬁ”ug’muasLL‘UUﬁTﬂaaqmmﬁumﬂaamﬁa%uﬁugm naln @otnenssy AINAITUIRUUTIA0INITIAAILUUTZUY
naue (Cloud Systems) Luud1aeeN1sARAIUINSHALATIRATTEI1e LagdriansAuamnsiiusnig uae
UORNNAITEAUNITIAUINS

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
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an. 447  wielulaBudenulaznisinsiaay 3(3-0-6)
CS 447  Blockchain and Cryptography Technology
Fdsduneu : @euld an. 454

Anwanudiugiuresnaluladufonsuninvatsq uuues uuidndidn mefaunanaiuAivauaznis
§INTTUUUUNTEANY dauﬂizﬂauﬁugmmawﬁamw fumeuismadniiuns arszddyueademiifinnuundede
swdsiugiunsussiaznsidisia

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  anusfupsluszuuneuiunes 3(3-0-6)
CS 457 Computer Security

Fudssunau : @aule An. 454
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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.

AN. 458 Lﬂ'%@szhaizuumi?iaa’ﬁls”awLLaxqﬂﬂiaﬁﬁaamﬂﬁauﬁ 3(3-0-6)
CS 458  Wireless and Mobile Networks
wdsRuneu : @euld an. 454
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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;
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application in wireless and mobile networks including distributed applications, middleware, mobile

transactions, mobile multimedia, and remote execution

AW. 459  N199PNLUULAYNITINNITIZUULATOUNY 3(3-0-6)
CS 459  Network Design and Management
FrtaRuneou : aauls A, 454
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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. 471 MISINETEUULTNRTUTTTULALATNAFDULAETZUY 3(3-0-6)
CS 471 Ethical Hacking and Penetration Testing
FyrdsRuneu : aauls An. 454 waz Aw. 310

ANINIINAFDUNITINLTEUUITIATETTTULAZNITNAABULNZTZUU NTINUNU NITANNATEIU NITALNY
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nyvdunsyngn waglduszlominndestudla q Adunuluanmuwindesaietioid e Bnsmanidsuas
Josiumsgniangszuu Whlalsnisundesnislauinsedieneuiiinesegreliusea@niam

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 miﬂizl,ﬁumwmgmLLamNLLNu%JUﬁamQQﬂLau 3(3-0-6)
CS 472 Risk Assessment and Contingency Planning
ArdsRuneu : aauls An. 454 waz AN. 310
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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 N15IANTINIRNOUALDISBLIANITE] 3(3-0-6)
CS 473  Incident Response Management
F1sAuneu : aaula An. 454 Lag an. 310
Anwinsumsaunsedlunissulenniduilasnsiaiigauneunangun1eadIva Minveuazaumuis
duaunenisuazduiodamanisal sudunisasidiasruy Soanaudugs uaznisdudunisedufennaiu
FinuednunafuwayasgitoyarensruutfoRne q
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.

AW, 474 n1seenuuuTeNdLIIuAsaends 3(3-0-6)
CS 474 Secure Software Design
Fvrtaduneou : aauld An. 403
Anvinszuumasasiuneudmiun sy uuredLTiuaenfouasdesiwiviluvesusunsudszegnd

puATIYNIiRcuANNUaendevedUsinsulssend wadan1snsiadeudednivewenduls nszuiumslunisan
Fadwitu uaznszuaunsmluieliiulaiinseenuuugensuafiunseenuuugensuiiivasasde

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 anusiunsaonforessruungus 3(3-0-6)
CS 475 Cloud Systems Security
FwdeRuneu : aeuld an. 454 uaz an. 310

nsAnmnmssnwnnudasade Tassadsifugrumaluladansaumauu szuunguas (Cloud Systers)
AsoUAquTBfMLARIUANITAENTTILAZNITOONUULYBI SEUUNGIL (Cloud Systems) Tanfaiadoannuiiung
Unonsievesdaya unanvlesy wazueundiadu in1snsiaaeun siauvesssuussuunguiug (Cloud Systems)
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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.

3.4 ngiiyIvenmansnisdaya (Data Science)

AN, 431 szwgmsﬁamﬁaﬁi‘?uqq 3(3-0-6)
CS 431 Advanced Database Systems

FudeAunau : @aula Aan. 430

a

AseumquLllamsruugudeyaneglunuidvadelduareglugnaivnssugenduas 1y ssuugiudeya

Y

v
aa a A ke

wwunsznedesiu szuugudeyatadfifedestu ssuumsBnmsdumdeya ssuugudoyaiisesiudeyadiuou
41N iwugm%yjmmumww izuugmﬁﬁa;ﬂaém%’mwuﬁu LLazgmﬁﬁaaﬂa NoSQL

Covers the latest trends in both database research and in the database industry: object-
relational databases, multimedia databases, information retrieval, multidimensional databases, data mining,
decision support, OLAP, distributed databases, heterogeneous databases, WWW databases, and NoSQL

database.

AN, 432 izuug’lusﬁaaﬁamumzma 3(3-0-6)
CS 432  Distributed Database Systems
sAuneu : aauld an. 430
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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.
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AN, 434 msiimilesdeya 3(3-0-6)
CS 434  Data Mining
Fdsduneu : aauld an. 430

nsvindesteyauaruuriudiuiadewiu uundn doyaienens dudsteya Fnmsduundeya
uliivaednaule msUszfiuussavBamuazanuiideiievesluaa msussiiuussandnndeansiuazdunu
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nsUszgndtuFesdug sansenusedsauaamiiniiesdeyaduuunltilusuan uasvhdomilestoyadtuas

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.

AN, 443 Msieditaya 3(3-0-6)
CS 443  Data Warehousing
F10sAuneu : @auld an. 430
LunAnABIfUAAIIENdT e dnvazvendungidndds guassanazdoideves mdiugigdas
andnenssuvesniuISEndde mseenuuumiENdTs lassaiamsiaifudeyaneluaduafigndds ns
susadeya amnududeunazinaiin nsaiisteyafiinunin adann adanets adiugdds 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 higsh quality data.

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

AN. 463 NITIATIENTEAIL 3(3-0-6)
CS 463 Text Analytics
wdsRuneu : @euld an. 486

AnwwnAnuagnguilunisUszmnanatennunwsssnd inieadlefilivsznanatoaniluadstonnuuuy
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nsangUvasd Anvmnudidesiuresssuuiifsndestunsuszananaderu Tiun ssuududufiuasaume szuu
BnTzianuidnuaznisiindesnnudeii warssuvaguteninusmludf

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
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other principles include an application of sentiment analysis and opinion mining, document classification, and

automatic text summarization.

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

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

AN. 486  N1sUsTInANaTaAI 3(3-0-6)
CS 486 Text Processing
FyrdeRuneau : aaula an. 310
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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 MsWeulusunsunIw R 3(3-0-6)
CS 487 R Programming
dsAuneu : @euld an. 207
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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 N1TATINNINUINSTINVOITRYR 3(3-0-6)
CS 488 Data Visualization
Fwdedunieu : Ll
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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.

AN. 489 mn‘%auifﬁuaﬂm‘%aa%’m 3(3-0-6)
CS 489 Machine Learning
J1sAuneu : @auld an. 462 waz @n 207
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wuvlsififaou (1Wu MsFungy msandd F8n1suvuiaesiua) TIuAsnsUstgndnsiTeuveaa’ eadnsiile
MOUAUBINUANYALAN 9 lauA MsAuAuiueud nsimilestoya NMsndunsdnluli® Fransaumenans
Ms¥ddnn nMsUsznanateruuazteyaiunguuiv Wusy
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 learing (e.g., clustering,
dimensionality reduction, kernel methods), and discussion of the applications of machine learning (e.g.,
robotic control, data mining, autonomous navigation, bioinformatics, speech recognition, and text and web

data processing).
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AN.445 SEUUTeLauTin 3(3-0-6)
CS 445 Big Data Systems

Fudaruneu : @auls aw. 430
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This lecture covers big data systems, big data management processes, and data center infrastructure
which includes relational systems, distributed systems, graph systems, NoSQL, and NewSQL. The software
discussed will cover Map Reduce, key value stores, stream processing, graph processing, and machine

learning systems.

3.5 naaualuladmadiuie (Media Technology)

AN, 469 AaNImeITYadY 3(3-0-6)
CS 469  Computer Simulation
Awdeduneu : aeuld an. 310

nshaesanunsallagldreuiinmes malan1sas1e@nIuNsaidnass ANUYNABIUBIANIUN1TAIINRBY
TodnveuNATANITINABIANIUNTAILUUAY NSEULUIUNTUAIATIATY

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

of simulation techniques. Programming with a simulation language.

AN. 480  mBURIMBsNIIHN 3(3-0-6)
CS 480 Computer Graphics
Fderuney : Lud
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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
concepts and objects, solid geometry, 3D transformations and the viewing pipeline, visible surface

detection, and lighting equations.
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AW, 481  NUTELIaNAd Y IULAZAINATNDA 3(3-0-6)
CS 481 Digital Signal and Image Processing
FrdeRunou : 1l

watan1sUszananadyyIauasnInaInes sUkuURiutoyanInadnea n1sUsuwaenIn n1suily
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Digital signal and image processing techniques, file format, image enhancement, image restoration,
image compression, pattern recognition, image segmentation. Introduction to computer vision.
An. 483 msUswananmilsuasIaviad 3(3-0-6)
CS 483  Image and Video Processing
F10sAuneu : @auld an. 310
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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 anudusiuaiiounazanuiuadaady 3(3-0-6)
CS 484  Virtual and Augmented Reality
F1sAuneu : il
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weilounaranuiuataaiy wadansiaunlagldiedosdets uumensdszendld anudustaaiiounazaniy
Wuasaasulusumng 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
Virtual Reality and Augmented Reality to benefit several things such as medication, education, skill

improvement, and entertainment industry.
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an. 485 weluladianilife 3(3-0-6)
CS 485 Multimedia Technology
Ardasunau : il
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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.

3.6 ALV THAIWIGANALIT (Software Development)

an. 319 naleulusunsudumeside 1 3(3-0-6)
CS 319 Internet Programming |
rtaRuneu : @auls An. 310
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Basic concepts of Web page development. Introduction to dynamic Web page development using

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

An. 356 mswamweUndieduuuaiesiiedeanslany 1 3(3-0-06)
CS 356 Mobile Application Development |
J1sAuneu : @auld an. 310
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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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A, 357 mswauweundieduuuesesiiedeasidas 2 3(3-0-6)
CS 357 Mobile Application Development |l
FTIAUNDY : AN, 356
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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.

AN. 402 NSlEARUNIMBINAANUTINR 3(2-2-6)
CS 402 Computer Applications in Business
J1sAuneu : @auld an. 403
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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 NITIRTIEkaroenkuulUskNTITeing 3(3-0-6)
CS 411  Object-Oriented Analysis and Design
AsAuneu : aauld an. 311
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ng Fensuazmellalun1siaugendwisiieing 1y design pattern, Unified Model Language wag 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
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and techniques for object-oriented software development: design pattern, Unified Model Language and

Rational Unified Process.

AN, 415  nsWeuldsensudumasida 2 3(3-0-6)
CS 415  Internet Programming I
Auderuneu : @aula aw. 319
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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 MFHAUNTUTLNTUIZAUDIANT 3(3-0-6)
CS 416  Enterprise Applications Development
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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.
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CS 204 Introduction to Data Science
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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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