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CN201  Object-Oriented Programming
W.331 AFnTINLeNeLIg
CN331 Software Engineering
M.332  MTIATIRLazRRnLUULUSHNTTIng
CN332  Object-Oriented Analysis and Design
IM.333 msﬁwuﬂﬂﬁLLﬂimizqﬂﬁuquﬂsaﬁﬂ?{auﬁ
CN333  Mobile Application Developments

umg.2

7 PUILAR
3 (2-3-4)

0 (0-0-0)

1(1-0-2)

3 (3-0-6)

i2enn

9 PUIYNA

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

15 PUILAR

1(0-3-0)

1 (0-3-0)

4 (4-0-8)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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223 ﬂzjmimqa%ﬁqﬁug’mﬁuaﬁzw 18 whein
200  ademaniuuulideiiles? 3 (3-0-6)
CN200  Discrete Mathematics
202 lessaddeya wartumeuds 1 3 (3-0-6)
CN202  Data Structures and Algorithms |
203 lesaaddeya wartumeuds 2 3 (3-0-6)
CN203  Data Structures and Algorithms |I
M.204  Mguieruinazlunaznszuiunsgumadmnssunouiomes? 3 (3-0-6)
CN204  Probability Theory and Random Processes for Computer Engineering
311 sruuU{uRng 3 (3-0-6)
CN311  Operating Systems
Mm321  msdeansteya uazieSovioneuiiumes 110 3 (3-0-6)

CN321  Data Communication and Computer Networks |

2.2.4  nguaiauas wazanUnunssunouiines 13 i
w210 andnenssupeniames 3 (3-0-6)
CN210  Fundamental of Computer Architecture
w260  9asiiiuazdidnnsefdnddmsuimnsneuiames™ 3 (3-0-6)
CN260  Circuits and Electronics for Computer Engineering
w261 UftRnmstiugliimaimnsseonfines™ 1 (0-3-0)
CN261 Circuit Laboratory for Computer Engineering
W.262  NIT9BALUUNIIAANIIAINTTUADUANULADS 3 (3-0-6)
CN262  Digital Circuits Design in Computer Engineering
w361 nseennvuszuululasiuswaiges 3 (3-0-6)

CN361  Microprocessor Systems Design

2.3) A9a9n 34 NUINH
231 AW UAINAUNITEDNBUULALHAIL BN 33119 MuIEAn
W30 ANSUSULAIABDURLADT LY 3 (3-0-6)

CN310  Computer Server Configuration
MW.320  ANSUSULAILATEUI8ABUNILMDS 3 (3-0-6)

CN320  Computer Network Configuration
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M.330  MsRawlUsknIuAauN s UTEENA 3 (3-0-6)
CN330  Computer Application Development

MW300  MeFeuiveaaies 3 (3-0-6)
CN340  Machine Learning

M.360  MsiauszUUNasAITianazlulasreulnsalans 3 (3-0-6)

CN360  Digital and Microcontroller System Development

232 v A0N@NIZa) won 3391 9 Wi
WM.322  N5TNYIANUAOAAEULLATEUEABUTILA DS 3 (3-0-6)
CN322  Computer Network Securities
M.334  msimwlsunsuUszEnAULLIY 3 (3-0-6)
CN334  Web Application Development
M.335  mseenwuunmadeulmmeneufiames 3 (3-0-6)
CN335  Computer Animation
WM341 MSSEUIITEN 3 (3-0-6)
CN341  Deep Learning
M350 mMsshwenulasadudmsulusunsudssanduuiv 3 (3-0-6)

CN351  Web Application Security

2.3.3 Indenanizsunuu 91uu 16 vihefn Wnedenfnwsuuuulauuunis desialuil

2.3.3.1 guuuuil 1 Wanwiniinau/lassnuniwinuimnssuneuimeiiayiviaen
Usznausig

(1) FUIAU 4 AR

M.380  HNUMISIFINSSUARNAILADS 1 (ladtfounin 240 alug
CN380  Computer Engineering Internship ADAIANITANE)
W.A01  1ASINUNSIAINTTUABNRIMBS 1 1 (0-3-0)

CN401 Computer Engineering Project |
WM.A02  TATNIUNITIAINTTUABUNLADS 2 2 (0-6-0)
CN402  Computer Engineering Project |l

(@) Fvwannlidesnin 12 wiieis
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2.3.3.2 gUuuuil 2 Widnwiinanisdnuimnssureufinmesuaziniden Uszneusie
(n) U9AU 10 NeAn
IN.403  NISATENANAAANBIIAINTINADNNLADS 4 (4-0-8)
CN403  Preparation for Co-operative Education in
Computer Engineering
M.404  FUAIRNYIAINTTUADLRIADS 6 (litleunin 16 dUani
CN404  Co-operative Education in Computer Engineering Tu 1 mans@ne) (@)

v ndenlitiasnin 6 il

2.3.3.3 3Usuui 3 Widnwiglasanudfensinuimnssuneuinesiagiziian

Usznause
(n) 3U9AU 10 Aenn
MA71  TASIUITEMIRIAINTTUARURINES 1 3 (0-9-0)
CN471  Computer Engineering Research Project |
MA72  IATIUIENIAINTTUABNALADS 2 7 (0-21-0)

CN472  Computer Engineering Research Project |I

W.A73  5e0gUdTIeNIIAINTSUADUR MBS 0
CN473  Research Methodologies in Computer Engineering (130lAsUN1IREUSY
aa 6
NFANUNUNAIN)

@) Fvndenlitiosnin 6 e

Fydend miuividenanzsUeuy annsaliendnyanielvidsieluil

408 deRlAENINIAINTTUABNNILADS 1 3 (3-0-6)
CN408  Special Topics in Computer Engineering |

WA09  WdeRlAEnITIAINTTUABNRILABS 2 3 (3-0-6)
CN409  Special Topics in Computer Engineering |l

WALE  SPUUUTEIIANARUUNG LY 3 (3-0-6)
CN416  Cloud Computing

IN.417 QMLLaizUUﬂ@NﬁﬁL@@g‘ﬁzugﬂ 3 (3-0-6)
CN417  Advanced System Administrations

WM.A18  IMNTIUTEUUNTIANTSTaLATIA Vg 3 (3-0-6)

CN418  Big Data Engineering management

18



.419
CN419
IN.426
CN426
IN.436
CN436
446
CN44de6
n.aar
CNaar
IN.456
CNa56
IN.466
CN466
467
CNdaeT
INAT76
CNa76
mwnarT
CNar7

SEUUABNRIMDSUUUNILANY WazN1SUTELIANALUUVUIU
Parallel and Distributed Systems
msdeanstoyauaziaiotinsufinmes 2

Data Communication and Computer Networks Il
s lUsnsuUsEEnduugUnsal i0S

iOS Device Application Development
nsUsEINARAT Y UL A

Speech Signal Processing
N15UILUIBNANIYITITUYIRLTIADR

Statistical Natural Language Processing

PIVDNLABN AU UASATAUNA

Special Topics in Information Security and Cryptography

SUMSIINYaIATINGS
Internet of Things
ASIUSWLASUNIBIILBIALDA
VHDL Programming

aa § @
wAlUlad UMD
Internet Technologies
N5IANITANE T UMD

Data Center Management

3) AyYndonds

o = & = a &V v I3 a Aa o a & !
UﬂﬁﬂwqﬁqmqiﬂLa@ﬂﬂﬂ@"ﬂ%'ﬂ,@ﬂlﬂ I@ULUuiﬂm%ﬂmemﬂﬂmLLm

TunvAnendesssurans Wudvndeniasitdesnin 6 nuienn

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)

umg.2

6 “uenn

seiu 200 FulU Nnasu
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3.1.4 LAAIUHUNITANE
WIMYIREFTINAENS LA1uHUN13InTEIvdmTunangnsimnssumansdadia

A1973NIAINTSUADUR MBS 1ARadl

Un1senen 1

MAdeud 1 wihefn
18,100  38FIIUAMTVIAING 0
N.100  NSIANIAINTTY 3
A1l1  upaRdaiugy 3
M.133  Wa@Anddusuieans 1 3
W.183  UfURnsHENddmsudeng 1 1
W23 iedlitugiu 3
w173 UfiRnmsiaditugiu 1
15.050 MIFHAIYINYENIYIBINGY 3
m.101  msdeulusunsuneufiumesided 3
.102  MsRnrunsluswnsy 17 1
374 21
MABaT 2 NG
18101 mmﬁﬁjﬂaaﬁumﬁﬂj’l%wimmimmam% 1
18.121  TERIAINTsy 1 3
A.112 SRl IEikasiAandaUsTeNd 3
M.134  WFAnddmiuieans 2 3
W.184  UfURnsHANddmSudeng 2 1
15.105  finwennsdeansientundngy 3
WM.201  NstUsunsuLedng ! 4
M.103  nsEnrunistusuase 2™ 1
15.104  N19AM 91U LAZLUYUDYINTI T 3
37 22
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Un1senuen 2

nASeud 1 VeRRIY
A.214  aunNSRURS 3
15.100  wallssdunisasiiannlegymnn 3
M.260  29askiuardidnnsednddwsuimnsreuiames 3
IN.261 Uﬁﬁ’amsﬁugﬂﬂw%mﬁmﬂsimauﬁ’ma%“ 1
M.200 adaansuuUlinedies? 3
202 lassadredeyauaztumeuds 1° 3
M.204  MgufAunaz uaznIzuIUNTEUNINIAINTIUABNTILADS 2 3
33 19
nABeud 2 nuIwne
U5.106  ANUARASETIALANSHDENT 3
W.240  Inegmanstayaamiunisusyatanadna 3
WM.230  SEUUTIUTeYA 3
M.203 Iﬂiqa%ﬁﬁa;gaLLaz%gumaﬁ% 2" 3
M.262  A1TBBALULINTTAINANIIAINTTUADUNILADS 3
M.210  andnenssunaunmes 3
xx o AdnwThludud 2 2
393 20
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Un1sfnen 3

nASeud 1 VeRRIY
w350  arwstuaslunisdeansidedy 3
WL3XX ATUFONAIUNTODALUULAZNAL 3
WM3XX AV URDNAIUNTODALUULALHAIL 3
WM3XX AV URDNAIUNTODALUULALHAL 3
321 msdeasteyauaziaTetignoniiunes 110 3
M331 AFNTIUYENALIS 3
M.361  nseenwuusyuululasluswalyes 3
324 21
nABeud 2 nuIwne
¥5.101  lan, ey uaylve/us. 109 winnssuiunszuIumMsAagUsenaunis 3
W3XX AT URDNANIZEIVT 3
WM3XX AV UADNANILEIV 3
W3XX AT URDNANIZEIVT 3
w333 maianlusunaszgnduugUnsaindeud 3
311 szuuduang” 3
M.332  MTlATIEkareanwuulUsunIgaing 3
524 21
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AN/ 1ATIIUNIINIUIAINTTUABUNADILALIYLE DA

lunsalnidaniseuguuuui 1

umg.2

Y] a = a
n1AnATIU Un1sAnwn 3

nwhn
IM.380  RAIUMNGIFINTSUABNRILADS 1
53 1
TunsaifidaniGousuuuud 3
2011A5997U398N19AUIAINTIUABUNIABSUAZIYURBN
aagg3ou YnnsAnundl 3
niwhn
WMA71 lAsidEmaiAInIsuAsNiImes 1 3
XXXXX ABWADNLES 3
593 6
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TWUsNSUaIUSULNANEI nsaltaanisau

sUuuu 1 3inau/lasenuniedulaInssunaunanasuazIviien

umg.2

Un1sAnuen 4

a a ' a
AALSEUN 1 enn
15.102  YINWLIIANI9EIAL/UE. 108 NTWRIUILATINNITAULDS 3

a =
Woxox  IVNTONRNIEFURUY 3
a =
Waxox  IVNTONRNIEFURUY 3
a = =
XXXXX AU ILADNLES 3
a = =
XX XXX AVADNLAT 3
W.A01  TASINUNIIFINISUABURILADS 1 1
593 16
AALSEUN 2 PUIYAR
15.103  FInAuANNEIBU/N5.107 vinweRaianun1suiUegym 3
MWM.A02  1ASINUNIIFINISUADURILADS 2 2
Waxox IV NFONRNIEFURUY 3
a =
WX AVRADNRNIZFULUY 3
593 11
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TWsNSUAIMSULNANET nsaltaaniseu

sULUUN 2 FnaniafnuIainTsunaunlnesuazIvLaan

Un1sAnuen 4

madeud 1 VeRRL
15.102  YinweTINNINEIAL/NE.108 AMTHNAILILAZIANITAULDY 3
15.103  FAInfuanudebu/us. 107 FnueAdatunisudtym 3
Woox I nFenanIEIULUY 3
Woox I uFenanIEIULUY 3
XXXXX AW ADNLED 3
XXXXX AU WADNLES 3
IM.A03  NISASENENNANEIAINTTUADNNIADS 4
594 22
A3 2 VeRRl
lunsdliidenaniafiny
WA04  ARNAANEIAINTIUADUNILADS 6
574 6
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TWUsNSUAIMSULNANEI nsltaaniseu

JULUUN 3 33lAT99UITENAIUIAINTTUABUNILADTUAL IV TN

umg.2

Un1sAnuen 4

madeud 1 VeRRL
16.102  YInweIANINEIAN/N5.108 AMSHAILILAZIANITAULES 3
15.103  FAnfuanudadu/us. 107 FnueAdadunisudtym 3
Woox I uFenENIEIULUY 3
Woxox  IVNTONRNIEFURUY 3
XXXXX ATNARNES 3
W.A72  TASIATENNIAINTTUADUNLADS 2 7
594 22
AT 2 NI
lunsedilalgsunisaeusudiuiunaaIy
W.AT3  SelgUiiteNIIAINTSUABNR LMD 0
574 0

® a gy & ~
nEUNMSITENIAUILE U TeUlUTUNTY
*2 1 =) 5% a s a s
NENNTTEBUSAUANAAENTNIABNTIADS
" ngumsiseuianudiinnsetind

" ngunsEUiAunsINAEansRAYEA

Y

*5 _ 1 o vy Y v & ax
ngun1ssBuIAUlATIEsNtays uatuneuld

*6 1 =1 Y Y b4 a 4
ngun1sisBuIAulasEi e wazandnenssuneuiames

*7 1 = Y Y a wva
NAUNITLIBUIATUTTUUUAURNTT

Y

*8 1 = 8% 14
NYUNTIILIBUINTUTSUUIUUDLR

Y

*9 J =1 Y Y a s s
ﬂquﬂ'ﬁﬁﬂuiﬂﬂ‘u’)ﬂ’lﬂﬁiiJ"ZiEJWG]LL’Ji

Y

*10 1 ! 1734 = 1 a s
NRUNTTLIBUINTULATDVIEABUNILADT

26




umg.2

3.1.5 A195u18983Y)
1. AAnwialy
U9AU 1 391 %5.100 (3 wuaein)
RUINFIANAERNS (Social Science)
15.100  walpsnunisasiounteymn 3 (3-0-6)
TU100 Civic Engagement
Ugniladndriin unum waznihianuiuiinveuresmsduandniifvesdsanlugius
walllodlan NUNITZUIUNITUAINTAETT 1N NTUTTENE MIeRUTensdfnwsiing 9 geududu
TnotindAnwazdoadmilassnssaussd elmAnnssu vieiansasuudas Tulssiduiaula
Instillation of social conscience and awareness of one’s role and duties as a good
global citizen. This is done through a variety of methods such as lectures, discussion of

various case studies and field study outings. Students are required to organise a campaign to

raise awareness or bring about change in an area of their interest.

15.101  Tan 9deu waglny 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

Anwiusingnisaifididnveslan ondouuarine luidnisnisies insugia deau
Tusssu logldnsouwunan nqul wazsslouiTenadenuans Niun1sefuselasenfiegi
anunnsaivioyanaiildiunnuauls WeliiAnyuuesdommarnvangiazidlannududoud
Fuussurialan f3ndniinana (GLOBAL MINDSET) anwnsavimmenseuaruifeiduwazilalan
stendlmloineunnetu

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest. The purpose of this is to create a
perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.
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¥5.109  winnssuiunseuIuARLUTENEUNS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

nsUszfiuauidesaznisadidlenialug miﬁ(ﬂLLazﬂﬁ’J’NLLN‘ULLUUQU?SH@UM? N9
dndulanagnisianngsia msdemsidegsianagmsaironsegslesgiediusz@vsam msadianmen
Sriedany

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

NUINNYWEAIEAT (Humanities)
UeRudanagates 1 391 (9819tae 3 nulefin)
15.102  VinweTinn19deny 3 (3-0-6)
TU102 Social Life Skills

N1IALAFUAINAULBILUUBIATIY HameFusIenie e1sual deny WRTINIEY Y6 gadu
vinwzddnyiiaztisliuszaunnudiiauarliinludsaneiadugy Momsiauiaiuauisaly
mag]LLanﬁumwvmmami%’@mimmLﬂ%&lm nsadanusiuamiersuel nsilanueanaznis
Usududewdgyiudaminisiiuiale ensual uazdeen nsitilannuvanevesgursaans s
#¥uuszaunsaiuararuevddluanuduiusseninsiatzfuuyed lunausing q feiaudarl
Aums Aalznisuans wazanUnenssy

Holistic health care, addressing the physical ,emotional ,social ,and spiritual needs
,which is considered. Important skills for success in leading a happy life in society. Students
learn to develop their ability in physical health care to manage stress, build emotional
security, understand themselves and adapt to psycholosgical, emotional and social problems.
Students also learn to understand the meaning of aesthetics, experiencing and appreciating
the relationship between art and humanity in different fields, namely visual arts, music,

performing arts and architecture.

15.108  MTWAIUILAZINNITAULDY 3 (3-0-6)

TU108 Self-Development and Management
nMs¥anisuarmsUuE AU RluE M InedevinunanenuraINRAN D LAZLERATN N5

WA UV NWENNFIANLAZAIIURAIAN9D1TU NI LIAULDILATNITINLAUBUIAR NITHAININTG

ISEUINADATIN UagN158YIINAULDUDE AU ULALIA TN ULAZ Y
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Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self understanding and planning for the future. Personality and social

etiquette. Learning to live harmoniously and respectfully with others and the society.

PUININGIAERINUANAAIEAS (Sciences and Mathematics)
YiAuLGeneg1etey 1 391 (eg9tles 3 wiiefin)
U5.103  Tamduausadiu 3 (3-0-6)
TU103 Life and Sustainability
AsefiuiinegramaiuiunisiUasusdamesdlan Wilapuduiusszninmatn ve

Y

5593UA Wy warasIngs Fedanndeuassaina nslindsny Wiswgna dernluaudnudanas
UCTRICRIC Y maamuaaﬁmmiwﬁwmmam%?unmé’am ﬁﬁﬂﬂg}'miﬂ%’umﬁau"iﬁ%%ﬁmm
et

This course provides an introduction to the importance of life-cycle systems
perspectives in understanding major challenges and solutions to achieving more sustainable
societies in this changing world. Students will learn about the relationship between mankind
and the environment in the context of energy and resource use, consumption and
development, and environmental constraints.Furthermore, an examination of social conflict

and change from the life-cycle perspective will be used to develop an understanding of

potential solution pathways for sustainable lifestyle modifications.

15.107  YinweAanunITAUau 3 (3-0-6)
TU107 Digital Skill and Problem Solving
vinwgnsAndeduaniiensuidymuaznsiauilonalmidudiaunagiasusia
auannsaludunisarnsindasaumaldagafivszdnsnain n1suszfivanuind efieves
aNsaund n1sndunseswardnnisarsaumasgraduszuu nslduarassenussaduaiva nis
deasoeulatiognaiiendn
Basic computational thinking skill for solving problems and developing new social
and economic opportunities. Efficient access and search for information. Information

reliability evaluation. Filtering and managing information systematically. Ethical digital usage

and professional online communication.
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1uINN1Y1 (Languages)
15.050  AITARAUITINEYEN 109NN Y 3 (3-0-6)
TUO050  English Skill Development laitiunuaein
Anvinwenwdangulusziudosiu 1un nisils nawa ey nsdeu Beysanms
doduduglunsiauninuznndingusssudely
Practice basic skills for listening, speaking, reading, and writing in English through an

integrated method. Students will acquire a basis to continue to study English at a higher

level.

15.104  N13AA 91U LazlTURE1NIITUY I 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing

ﬁwmﬁﬂwmiﬁmashﬁﬁ%awsmapmmumsﬁy’aﬁwmu ATILATIEN NITEUATIZY LaTNT
Uszidludn Waunsinwzniseruiieduansedidny dhlagasjsnune siruad anufgiu ndngu
arfuayu nslfvanadhinlugdeagivesmmudou Wauwinwenmadousaninudniuegisiivgsa
WaZNISEUTIIVINIT i’éﬁ’ﬂmawammmﬁﬂ LLazL%amIENGﬁa;J”aL%’Wﬁuguuawammaﬂ FIUDIAINITD
gdwmangukardeyauldlunsaivassdnudeuliegdivsydnsam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well as
logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from various

sources, using effective presentation techniques.

15.105 YiNWeNI530a13AI8N1YIDINGY 3 (3-0-6)
TU105 Communication Skills in English

Wawvinwen1sils wa 81 waslleun1wdingulagyuduainuaiunsalunsaunuiive

N a ] A o 1% & a 5 1 A a 1% v oa

LANLUAYUAUAALAU LaENITDIU LWEJ‘V]’W]'J'HJL“U’]I’"UL‘IAEJV’]'J‘U’]ﬂ’]{LUﬁ’]ﬁGIiWN‘] NLNYIVBINUIYIYN
YOITNANY)

Development of English listening, speaking, reading and writing skills, focusing on
the ability to hold a conversation in exchanging opinions, as well as reading comprehension

of academic texts from various disciplines related to students’ field of study.
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15.106  ANUARASNATIANaYNNSAeANs 3 (3-0-6)
TU106 Creativity and Communication

NzUIUNISAREENaSeassA TnefinsAndainndidussduseneuddy waznisdeans
anuAadenaliAnadugniostamnzaunuuiundiay Tausssy anmuindey wluseu
UAAR DIANT UazdInY

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels

W.123 g 3 (3-0-6)
SC123  Fundamental Chemistry

lassaisernon Usunuansdunus sfiussall audfsiasiauminiazunsuddy uwia
YOUMIMAZANTATAIY VO gauall aaunamans aunainduaznsn-ua adiliih

Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, Themochemistry, Chemical

Kinetics, Chemical Equilibrium and Acid and bases and Electrochemistry.

w173 UfiRnaediiugiy 1(0-3-0)
SC173  Fundamental Chemistry Laboratory

TIAUNU : LBfnw UTANYINTIUAU .123

U UANsEsuANNIN MUl In m.123

Prerequisite : Have taken SC123 or taking SC123 in the same semester

Experiments related to the contents in SC123

M.101  AsWeulUsunsuaouinesiUodsuy 3 (3-0-6)
CN101 Introduction to Computer Programming
VANNITNUFIUABUAIADT B9AUTENBUABNTIABINITVINNUIIUAUBISARITUALIONAWIS
a a s =2 = a (3
N9 ULUILNTUNIIADUTINDT NSHANUNITWEUTUILNIUADUNILADS
Computer Concepts, computer components: Hardware and software interaction,

Computer programming: Programing practices.

uay WenAnwsedndu 9 annelnnlaasuluvdngasivAnwiily dwin 2 bidesndn 2 wiein
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2. ANz
2.1 Jpuny
2.1.1 Aviugumsadinsaniuasinetdndns
w133 Wanddwiuimng 1 3 (3-0-6)
SC133  Physics for Engineers |

ndeAuneY ; -

Msideuil use mnuliueae nuuasndany msvu maedeufivuunyy fngluanim
auna mnuBanguiaznisuani1 vedlua msduuazadou @osuaznsuszynd AnuTouLarngus
aerivesing ngded 1 uay 2 vesguvmamans

Prerequisite : -

Motion, force, gravity, collisions, work and energy, rotational motion, bodies in

equilibrium, elastic and fractures, fluids, oscillations, waves, sound and applications, heat

and the kinetic theory, the first and the second laws of thermodynamics.

M.134  Wanddmsuieang 2 3 (3-0-6)
SC134  Physics for Engineers |I

sAURoU : efnY) M.133

Uszgliilwazauuliil nguesnid dndluia aaugluia ladidne3n nszualwi
295t nszuanswazgUnsal wiwanuazwimanini nsmieaduimanuaznguewsag
Funilonit washiinssuaadu nguieduwivaniniuaznisuszgnd uas lauduagiinuguneol
nsagiion st Maldeiuu maunsnasaiasInanlaigdy Wandgalu

Prerequisite: Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance,
dielectrics, electric current, DC circuits and devices, magnets and electromagnets, magnetic
induction and Faraday’s law, inductors, AC circuits, electromagnetic theory and applications,
lisht, lenses and optical instruments, reflection, refraction, diffraction, interference and
polarization, modern physics.
W.183  UuRnsHaAnddmsuiang 1 1 (0-3-0)
SC183  Physics for Engineers Laboratory |

v o

PIUIAUNDU : -
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Prerequisite : -

Laboratory practices involving measurement and errors, force and motion, energy,
momentum, waves and heat.
m.184  URURNsHANG WS UIFINT 2 1(0-3-0)
SC184  Physics for Engineers Laboratory |I

LY

UNOU : -
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Prerequisite : -

Laboratory practices involving electro-magnetic fields, electric circuits and instruments,

optics and modern physics.

A.111 Lma@é’a‘ﬁugm 3 (3-0-6)
MA111 Fundamentals of Calculus
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AVIUAUNBDUY @ -
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Prerequisite : -

Mathematical induction, number systems and elementary functions, calculus of one
variable functions, limit, continuity, the derivative and its applications, antiderivatives,
techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem
for basic functions, numerical integration.

Note : There is no credit for students who are currently taking or have earned

credits of MA211 or MA216 or MA218 or AM101
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Al12  edndinsgilasiaansaUszend 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus
Fdaduneu : aeuld a.111
sredeiiesz Afaden dvedavosnneeslutiofiawdd Wy ssumu uasialu

a a aa

U3gRawiid afn Anudeliles oyius wagsUIiusvesileridudinined unandavesileddusiate
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Prerequisite: Have earned credits of MA111

Analytic seometry, polar coordinates, vector algebra in three dimensional space,
line, plane and surface in three dimensional space, limit, continuity derivative and integral of
vector valued functions, calculus of real-valued functions of several variables and theirs

applications, introduction to line integrals, surface integrals, Gauss’s Theorem, Green’s

Theorem and Stokes’ Theorem, Fourier and Laplace analysis and theirs applications.

A.214  @UNISHTIBYRUS 3 (3-0-6)
MA214 Differential Equations

Fdaduneu : aeuld A.112 v38 A.219

aumaidsoyiussusunils aunsidseyiusdudvass annndseyiusidadueniiug
aunsseuiusduduliionius aun1sideuiusdudugs namaslugUounsuvesaun1sidouius
WLy fanduiivay aunisi@eeuiusdes n1smnaaaslaenisuuasarlatsuaznisulanies
aumadseyiusliidadudosiu mallduitymmadmnssy

Prerequisite: Have earned credits of MA112 or MA219

First order differential equations, second order differential equations, homogeneous
linear differential equations, nonhomogeneous linear differential equations, differential
equations of higher order, series solution of linear differential equations, special functions,

partial differential equations, the Laplace transform and Fourier transform, introduction to

nonlinear differential equations, applications engineering problem solving.
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2.1.2 %ﬁugﬂumﬁmnisu
N.100  AFIANIAINTIY 3 (2-3-4)
ME100 Engineering Graphics

JdeAunay : -

AUAE TN TBuL LY weslowas it msdouduuaziidnus nsweunudey
LUU sAdaUszgnd MIssyruianazidaauile madsunmeslsnsiiin nmwiiavedea s
Weunmalelaial nMudalaznImee NslgnauinestIsluuT ULy

Prerequisite : -

The significance of drawing. Instruments and their uses. Lining and lettering. Work
preparation. Applied geometry. Dimensioning and tolerancing. Orthographic drawing. Pictorial

drawing. Freehand sketching. Sections and auxiliary views. Computer aided drawing.

18,100  385IIUAMTVIAING 0 (0-0-0)
CE100  Ethics for Engineers

FUAUNDU : -

95581U55UIAINTIN Hansenuveanaluladnedeny JymiuazUssifiun1anuasesssunay
ST wuamantlunasnaunistieatu iiehiliiAnnsdiinaniudnvaurnunidimnssudiug 9
N191Y15UTATINITOUTUATLETIU Lﬁaﬁwu’l@maiimmm%ﬁiim Youarlusyau S vi3e U

(hsawRnTsufUineRsimnssuransinTu)

Prerequisite : -

Ethical issues relevant to the engineering profession. Potential impact of technoloty
transfers and implementation with respect to society and its members. Potential problems
that may arise are studied along with possible ways to prevent them from occurring and

ways to deal with them once they occur. Grading is in S or U

20101 Anufiesiunaivdnimnssumans 1(1-0-2)
CE101 Introduction to Engineering Profession

FdeAuneu : -

AAWimnTs UnumLaznTinfivesimng ImInTsuaivieieg ndngnsuarnsiiounis
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walulad eoufinmeslunuimngsy anudiugiuuasufoiniadeitugunsal iniesile uay
,P305dnT NInASmsndn uaznisliintesiednlunugnavngsy

Prerequisite : -

Engineering profession, Role and responsibilities of Engineers, Engineering fields,
Curriculum and courses in engineering, Basic science and engineering subjects, Responsibility
and ethics for engineers, Engineering communication, information technology in engineering,
Problem solving in engineering, Importance of testing, experimentation, and presentation,
Basic law for engineers, engineering safety, Engineering and society,Engineering and
environment, engineering and technology development, computers in engineering, basic
knowledge and practice in tool and machine, Manufacturing process, Usage of meaturement

tool in industrial work.

19121 TERIAINTsy 1 3 (3-0-6)
IE121  Engineering Materials |

JUeAuneu ;-

AMUANRUETEYIN9 Taseasne audd nszuiun1suEn wazn1sussendldauvengy
Fenssundn lawn lave wedwes wiidnd uazlaguay unugdauga aud@niena wagnis
Houanmuasian

Prerequisite : -

Relationship between structures, properties, production processed and applications
of main groups of engineering materials i.e, metals, polymers, Ceramics and composites;

phase equilibrium diagrams mechanical properties and materials degradation.

2.2) ABANIEAIU

g

221 nguwaluladiiasuuszynd
M.230 sruugIUteya 3 (3-0-6)

CN230 Database Systems
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Prerequisite : -

Basic concepts of database design and the use of database management systems
for applications. Coverage of the relational model, relational algebra, SQL, database design
and relational design principles based on dependencies and normal forms. Additional key

database topics from the design and application-building perspective.

WM.240  Angmanstayaamiunsusvaianadayain 3 (3-0-6)
CN240 Data Science for Signal Processing
FsAuneu ;- @ould 2m.101 wag 2m.204
& a & ax i PN a ¢ o Y 1 a'
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Prerequisite : Have earned credits of CN101 and CN204

This course will cover methods which analyze, classify, and detect the underlying
information modalities present in real-world signals, e.g. text, speech, images, videos etc.
Topics include: Introduction to real world signals - text, speech, image, video. Feature
extraction and front-end signal processing - information rich representations, robustness to
noise and artifacts, signal enhancement. Basics of pattern recognition for data science
include least squares methods, Gaussian distributions, linear classification, linear regression,
maximum likelihood, exponential family distributions, Bayesian networks, Bayesian inference,

mixture models, the EM algorithm, graphical models, hidden Markov models, and kernel

methods. Feature selection methods.
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M350  mnuunduntsdeasidou 3 (3-0-6)
CN350  Introduction to Cryptography

Fydaduneu : aeuldl I.200 visedaeueula
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Prerequisite : Have earned credits of CN200 or approval from instructor

Basic concepts in modern cryptography. Topics include basic primitives for both
symmetric-key and asymmetric-key cryptosystems. Constructions, analyses, and security
definitions of basic cryptographic primitives such as encryption schemes and message
authentication codes based on block ciphers, such as DES and AES, and those based on
number-theoretic constructs, such as the discrete logarithm function. The main approach
used in analyzing cryptographic constructs will be the practice-oriented provable security

approach.

2.2.2  ngumaluladuaziinisnissennugs
M.102  mseneunslusunsy 1 1 (0-3-0)
CN102  Programming Practice |
dsAuneu : d@euld wieAnwmsauiu am.101
Anetulfindesowmuzenduifuasifoulusunsunmulanddimvun
Prerequisite : Have earned credits of or taking CN101 in the same semester

Practice using development tools and programming on given problem:s.

M.103  Msindunsiusunsy 2 1 (0-3-0)
CN103 Programming Practice Il
TaRuneu : @euld wseAnwinseuiu am.201
AnsluldieIoslowmumoniusuazdoulusunsumulansiidinun
Prerequisite : Have earned credits of or taking CN201 in the same semester

Practice using development tools and programming on given problems.
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W.201  MSLUSUNTUTeIRg 4 (4-0-8)
CN201  Object-Oriented Programming
FUsRuneu : goauld .101
ﬂ’liaaﬂLLUU%HG]E]U?%L@%BTN’ML‘W@LLﬁj{jﬁyMW nsundymcmewuiAndeing wugdiniw

uwazinIesilanatuayun1sleulusunsuigaing vllateya duUsuazeined dnatduagdiaiiunig

[

90 AANE LAZNISNISNTEN RSIAILUTHAZNISNSEYILUTALARA 1ASIa519n159na Ul TASIas9

q

N1591191 NsAuneanuaulR wedueiiady AataulusssuLarlasiaiBumeila waddu
FIUMIUDIAIAU N153ANTERAUNG Inddaya

Prerequisite : Have earned credits of CN101

Algorithm Design & Flowcharts. Problem Solving with Object-Oriented Concepts.
Introduction to Object-Oriented Programming Languages and Tools. Data Types. Variables
and Constants. Expressions and Operators. Objects, Classes & Methods. Strings. Static
Variables & Static Methods. Control Structures: Selection and Iteration. Inheritance.

Polymorphism. Abstract Classes & Interfaces. Arrays. Array Lists. Exception Handling. Files.

MM.331 ANTTugeNALIS 3 (3-0-6)
CN331 Software Engineering

ITIAuneU : @uls am.201

ArudiugIureImINageniLIfuariindmnssulunisimungenduas dorfmun
BN NseBNLULTENALIY NsTourendud nmsnadeugendus wasnszurunIsTiieItes
demtumsimuwuuiiy 3amsimuiuuy Adle msléindosilosns q wu IDE N13ATUANLIBITY
LATNTNAFDULONAWS

Prerequisite : Have earned credits of CN201

Fundamentals of software development and engineering methods, including

specification, design, implementation, testing, and process. An emphasis on team

development, agile methods, and use of tools as IDE's, version control, and software testing.
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IN.332 m'ﬁLﬂﬁﬂzﬁLLazaaﬂLL‘U‘UIU?LLﬂiJJL%ﬁmq 3 (3-0-6)
CN332 Object-Oriented Analysis and Design
sAuneu - aould am.201
LI TIATIERaz RN UULUSUNSUETIng Lagldiag 1avasn wimeuiinnesUssnm
#9 9 ielanansathausluussgndlunsieesd senuuuaziaunszuunuaidld
Prerequisite : Have earned credits of CN201
Software analysis and design using the object-oriented paradigm. Object-oriented
programming languages will be covered with the goal of applying materials for analysis,

design, and implementation of real applications.

M.333  MIiawlsensuUssenduugunalniou 3 (3-0-6)
CN333 Mobile Application Developments

TIAUADY : AL IN.201
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Prerequisite : Have taken CN201

Overview of mobile computing platform. Architecture of mobile computing devices.
Application development platform for mobile devices. Software development for mobile
device. User interface design guidelines. Concepts in mobile application development

including location-based services.

2.23  NEUlATIATISNUFIUVDITZUY
M.200 mdadaaswuUllseiiios 3 (3-0-6)
CN200 Discrete Mathematics
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Prerequisite : -

Logic. Proof techniques. Basic set theory. Relations and functions. Mathematical
induction. Countability and counting arguments. Permutations and combinations. Inclusion-
exclusion principle. Elementary finite probability. Topics in graph theory: isomorphism,

planarity, circuits, trees, and directed graphs.

WM.202 lasaineteya wazduneuls 1 3 (3-0-6)
CN202 Data Structures and Algorithms |

a v o 1

FrdeAuney : @auld m.201
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Prerequisite : Have earned credits of CN201

Algorithm Complexity Analysis. Simple Sorting Algorithms: Bubble, Selection, and
Insert Sorts. Abstract Data Types. Searching Techniques: Linear and Binary Searches. Data

Structure Design. Dictionaries. Stacks. Queues. Linked Lists. Binary Search Trees. Recursions.

M.203 laseaiedeya Lavtuneuds 2 3 (3-0-6)
CN203 Data Structures and Algorithms I

FudsAunau : @auls w.202

FnuazknInREa1UANLEIAY NMITasutayalaeldlaswaseEn wadansuuauentiie
1Y TunaWIsTUgInltlunsinsesdeya lassaisiulivuuldnalunuudie 9 uazdunewisn
a o & ada o v
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Prerequisite : Have earned credits of CN202

Heaps and Priority Queues. Heapsort. Divide-and-Conquer Technique. Sorting
Algorithms: Mergesort, Quicksort, Counting Sort, Radix Sort, and Bucket Sort. Balanced Trees:

AVL trees, 2-3-4 trees, Red-Black Trees and B-Trees. Hash Tables. Graphs.
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IN.204 mqwﬁmmu"l%LﬂuLLazﬂiW’Jumizim/l’]ﬁﬂ’mﬁmamﬁ’;LG}E]'% 3 (3-0-6)
CN204  Probability Theory and Random Processes for Computer Engineering

F10sAuneu : geuld A.111

yqufianuandudowiu Mideuszneudeiulsdy anuhsduuuiitouls ey
sy anumands enududassrodu npueaed flaiduninuvuiduiiandy feiduau
NULUUIIN N BYTATITANAIT NYTIUIUNIN GRIRINEY nsUseaounsniaaulinga n1s
VAFOUANUAFIN MINATIENANURUTUTIU N1T0ADDELTILE

Prerequisite : Have earned credits of MA111

Introduction to probability theory. Topics covered include random variables,
conditional probability, expectation, independence, Bayes' rule, important distributions, joint
distributions, central limit theorem, laws of large numbers, statistical inference; point and

confidence interval estimation, hypothesis tests, analysis of variance, linear regression.

311 sEuuUuRnIg 3 (3-0-6)
CN311 Operating Systems

FysAuneY : -

nseeNkUUkaENIsas1esEuUUURnNsAouimes adUsenauvesssuuUfuRnIg N3
Jan1slusa n1sUsraIuaIveslusied n15AnReIzuIelUsed N1TIANITUUIEAINTN
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Prerequisite : -

Design and implementation of operating systems. Process management. Process
synchronization. Interprocess communication. Memory management. Virtual memory.

Interrupt handling. Processor scheduling. Device management. Input/Output. File systems.

M.321 NsdeaNIUeYa waziATeUNEARNNIABS 1 3 (3-0-6)
CN321 Data Communication and Computer Networks |
A UIAUNDU : -
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Prerequisite : -

Components of Computer Networks and Internet. Layered Architectures. TCP/IP
Models. Service Models, Protocols and Technologies in Application, Transport, Network, and

Data Link Layers.

2.24 ngusnsauas uasanUnenssunauiaines
W.210 aalpunssunouiimes 3 (3-0-6)

CN210 Fundamental of Computer Architecture

FUIAUNDY : -

nssnslussuuiaviailedu miaamLUULLazmm%ﬁﬂLaLLaaq LUFIUEAD naiusuauay
Tupeuiiames S1uiuiifignasss yamdsiugiudmiuneuimosaaneudids Gar) mslusunsa
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Prerequisite : -

A brief introduction to digital logic. Implementation of arithmetic logic unit. Binary
numbers. Representation of negative numbers in a computer. Floating-point numbers. Basic
machine instructions for a RISC-type computer. Assembly language programming. Implementations
of basic computer under various clocking assumptions. Pipelining. Memory hierarchy: caches

and virtual memory. Brief survey of input/output issues.

W.260 19asiviuazdidnnseinddmsuimnsneuiames 3 (3-0-6)
CN260  Circuits and Electronics for Computer Engineering
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Prerequisite : -

Electrical units and definitions; fundamental laws; natural response; forced
response; complete response; power; RMS value; AC circuits. Introduction to semiconductor

devices; diodes, transistor, operational amplifiers, amplifiers, some useful circuits.
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IN.261 Uﬁﬁ’amsﬁugmiﬂﬂfmwﬁmﬂiimauﬁama% 1 (0-3-0)
CN261  Circuit Laboratory for Computer Engineering

FsAuneu : aeauls Miefnwindoniu 1m.260

nsldsugunsaliniesiionisimnssulilil wazindidnnsednduvusing 4 nsmaans
2995l Tiaenadestiu am.260

Prerequisite : Have earned credits of or taking CN260 in the same semester

Using some electrical and electronic measuring equipments. Experiments on electric
circuits in accordance with CN260.
M.262  NITBONLUUNIIAIVENIIAINTTUABNNIADT 3 (3-0-6)
CN262  Digital Circuits Design in Computer Engineering

WUIAUNDY : -

szuuswIu s9a fvadaydu Tadnne wdnlunseenuuuisasladnuuuasluwduuea
wazwUUBmulea (lnwsddastauaziaserddasia) dmsunisaraduiesSususasinn
‘ﬁugmwﬁ\‘imuﬂizﬂauﬁugmﬁm%’uwmaﬂizmamaﬂm\‘iLLazﬂamﬁaLm%

Prerequisite : -

Number representations. Codes. Boolean algebra. Logic gates. Combinational and
sequential circuit design (both synchronous and asynchronous) for digital circuits starting

from basic gates, up to basic building blocks for central processing unit (CPU) and computer.

WM.361  nsesnwuuszuulilasiusiwases 3 (3-0-6)
CN361  Microprocessor Systems Design

Ftadunou : aeuls 9m.262 (@ wmsutdndnen vanansicinssuaansdudin a19139)
Aminssuliih (rdngasnwndangy/vangasuTuuse w.e. 2561) (Mangasaedan1tiy) uag @113
Frinssulnih dnamsnudingw/mangnsuTulTe we. 2561) desdeula m.242)

lulasluswawesilesiu anfinenssurosmitsyszunana szuuda nadende
MeAuT Yards Mvneaenud lassasveslulasaeulnsaiaes nesndunmauagionving
aunUszasA gunsalsenisuudn loun wesmeunsu Mudasueuzdoniuddvia uazidunal nend
dmsululasaoulnsames nislusunsudiudnnisduwmessng msUssgndldaululasinswaiyes/
lulaspeulnsataes waluladssuvanenailei

Prerequisite : Have earned credits of CN262 (Students in Electrical Engineering
(English Programme) (Twinning Programme) and Electrical Engineering (English Program) must

have earned credits of LE242)
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Introduction to microprocessor. Processor architecture: processor bus, memory
interface, instruction set. Assembly language. Microcontroller structure. General-purpose
input/output port. On-chip peripherals including serial port, analog-to-digital converter, and
timer. C language for microcontroller. Programming interrupt handler. Microprocessor/

microcontroller applications. Embedded system technology.

2.3) Jyudan
23.1 Y UEDNAIUNITDDNWUURATRIUT
310 NsUTULAIADNTI O 3 (3-0-6)
CN310 Computer Server Configuration
IUIFUNDY : -
mMsUSuussrvespenfinnesuiviafisliusnisTudiusng 4 toua uin1sdelawm usnIs
aglounily Usn1sIu Uimslusudigdidnnsednd usnisgrudeya
Prerequisite : -
Modifies server configuration to support enterprise service: domain name server,

File transfer, Web, Email, Database server.

320 NTUTULASLATUIUABUNILADS 3 (3-0-6)
CN320  Computer Network Configuration
AUsRUneu : aeuldniednwiniendu w321
aruditugiulunisusuuiaazeesnuuuiaiotieneufinmes liud fugruaietie TCP/IP
msmsadudoyaluedorns mavhaufugunsaiifouseiriotts 1wu gunsaidmdunisnalnnism
wumaluiaiedng IP waulaiieu n1smivaumMsTudingudeya IP nsulaiinglaviaiedng
Prerequisite : Have earned credits of or taking CN321 in the same semester
Fundamental concepts for network configuration and design. Topics include
fundamentals of TCP/IP network, packet capture and monitoring, operation with networking
equipments such as router, IP routing, virtual LAN, IP access control, network address

translation and basic network design.
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M.330  NsiamlUsinsuReNiInasUsEeNd 3 (3-0-6)
CN330 Computer Application Developments
FwdeRuneu : @auld am.101
nMswaunlsunsuaeufinnesUsegnd 1wy Tusunsuludruiiaderugld Tusunsuiile
Jeusiorugunsaiendaainieuen Tusunsuileldeuszuuiaietne Waunslumsmuradeya
Prerequisite : Have earned credits of CN101
Develop application program: user interface, external hardware, network programming,

and data collection

W340 MIFeuiveneios 3 (3-0-6)
CN340 Machine Learning

Fwdadunew : deuld an.240

madeuivenateaiendesiunmeimuinaenslfnurestuneuiBuuuuiuildlnoondeya
megramseuszaumsalluafnunldlunisuddem nanfie asissruuasuiiwesiaunsalsouian
Usvaunisal Tniasuusininioudvenaiesarmsisuuuuieada vadeusenoudenisFoul
wuuiiugua (Msseusiuunulia/uvawen Msitguiwuunsvwaslinsunsiives laswie
Uszanniiiey dunesannmesuuviiu n1siseusidedn) maleuiuuulddiugua (Msuuangy nsan
iR) Jisnanimshnmatouivenaiadluldaulutiogiu wu msmuauusud nMaviumies
foya n1smuANsaewiuUlSAuTU Fransauma Madddean msUssinanadenulazdeyaiu

Prerequisite : Have earned credits of CN240

Machine learning is concerned with the development and application of adaptive
algorithms that use example data or previous experience to solve a given problem, i.e., build
computer systems that learn from experience. This course provides a broad introduction to
machine learning and statistical pattern recognition. Topics include: supervised leaming (generative/
discriminative learning, parametric/non-parametric learning, neural networks, support vector
machines, deep learning); unsupervised learning (clustering, dimensionality reduction). The course
will also discuss recent applications of machine learning, such as to robotic control, data mining,

autonomous navigation, bioinformatics, speech recognition, and text and web data processing.
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M.360  MIUITEUUNIsAITakazlilasraulnsaaes 3 (3-0-6)
CN360 Digital and Microcontroller System Development

ITIAUNDY : -

Tfidsgaunisaluazanudiuiglun1seeniuuiasiaasnersfdvia ngldaunsal
wnsgusavaUnsaladeing fausnsaseonluiuduueaneinaufivisasddasda fimudeanein
dmdunisuszgndldanuaie Budeudisasamenidduauinisfmuidiusig q vesssuy
lulasTuswaiwesliun drunsideusetugunsaldunmuazioning 2asiuuazduna nsdanis
qu TRy dIuUn1sinfauuUayNTy 93 ourednyayruuweuzdon sauvameluladadelnli
And

Prerequisite : -

To let students get some experience in designing digital circuits by using standard
and modern equipments starting from combinational logic up to synchronous sequential
circuits for real-world applications from application-specific designs up to the development
of various parts of microprocessor systems such as input/output interface, counter and

timer, interrupt processing, serial communication, A/D and D/A conversions, as well as some

emerging technologies.

2.3.2 Y URDNANIZEIVI
M.322  MsSawAnuUasnfuuAIe AN IADS 3 (3-0-6)
CN322  Computer Network Securities

FUsAuney : @auld 1n.320

LA Anl USRI TUAYITEUUANRINBS LTu fliUszasdd lunavasdonna
M59ann3 Amdes nstesdudeanany Wudu shdendnlunsdnwiesanusiunsmesszuy
poufnes 1wy JademedugldnussunitnisTanfiszu mafsnsluea manmatuuaznisia
Audsmeiiiinainnislaud Ininsausuaslunisdoas n1seanLuURaENISRALSTUUTIE
ausiuas Wudy nsdestunislaudissuuaeufiamesigu fvds wueuluszuunietis vendin
YaNALISADALLL

Prerequisite : Have earned credits of CN320

Key concepts in computer security such as adversaries, threat models, risk
management, defenses, and deterrents. Central themes of modern computer security such
as human factors, attack creation and modeling, attack detection and measurement,
cryptography and communications security, and system design and mplementation.

Prevention mechanisms from real-life attacks such as phishing, worms, botnets, spyware.
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M.33¢  nsimwIlswnsuUsTgnAULLIY 3 (3-0-6)
CN334  Web Application Developments

FwdeRunien : @auld an.101

nEnmsfmulUsunsuUszgnduudiudeiu ssuvvenaosusidiaiu flugiuvesniw
riiuueauazuaannfsalnddng msiaulusunsuUszgnduuivluilweandosuivng nadhi

wagdnnisgudeyaniumaiu msldnuaniuasiwatu

Prerequisite : Have earned credits of CN101
Introduction to the basic principles of web application programming. Web server systems.
Basic HTML and Cascading Style Sheets. Server-side web application development. Database

access and manipulation through the web. Session management. Web application security.

M.335  nsesnuuuNAdeulmfensuiames 3 (3-0-6)
CN335  Computer Animation

FUIAUNDY : -

wdnn1seenuuunImndeulnn wassaffiie wuu 2 37 way 3 IR eeRUsENaUTEINIS
DONUUUNIN NTOONLUULLEA NTODNKUUAIN NITINDIAUIZNBUAIN NISLTULADST LA LEBY 190 uag
nsinmeunsedudy dunsunisldnuluenia

Prerequisite : -

Principle of computer animation and multimedia 2D and 3D concept basic mesh
modeling, texturing, scene, rendering, lighting, sound effect, shadow and movie animation in

wide range of applications.

W34 MSLSEUITEN 3 (3-0-6)

CN341 Deep Learning

a v o 1

J1UsAuUnaU : @ule IW.340

(%

<

T iilumsBeuianlnensiuvemsBeuiidniuneanden Wunsldnuiuaeuiumesd
Wiatiie Auni wWilanan nisussgndldninisunng lasu sosudliaudu nsdnuungd Wade
UT2NaUNIY NMSHAIUINITANAANYULLAULAZNITLARIEWN9Y) TassieUszamiion n1s9LunaLau?

Weusgameihilelagnsannegladading imesiwunseunanetu lasaingussam eumeuligdu seln

[

Wulannes lasengussamimeniogn lusauiuuuasdu lasewennulelisdn n1siseuiidaaniunis

Y o Yo o
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Prerequisite : Have earned credits of CN340

This course is a deep dive into details of the deep learning architectures with a focus on
learning end-to-end models for computer vision applications in search, image understanding, apps,
mapping, medicine, drones, and self-driving cars, and particularly image classification. Topics
includes developing features and intermal representations of the world, artificial neural networks,
classifying handwritten digits with logistics regression, multilayer perceptron, convolutional neural
networks, autoencoders and denoising autoencoders, recurrent neural networks, restricted
Boltzmann machines, deep belief networks, deep leaming in speech and object recognition.
M.351  nssnwianulasaiednsulusunsulssanduuiu 3 (3-0-6)
CN351  Web Application Security

IUIFUNDY : -

anugiunusiuasedlusunsuUszgnduuiulutlagiunalandnlunisinuianusiuag
dmuTusunsuUszgnduuduimuauiildsumluimslelduaggliuinsvesmiinuannly
Tsunsuuszgnalivuasunisdasiy

Prerequisite : -

Current state of security in web applications. Key security mechanisms for web
applications. Client and server side controls. Common vulnerabilities of web-based

applications and how to protect against the attacks.

2.3.3 Judeniangsuuuy

2.3.3.1 JULUUil 1 331Hn0u1a58uneeulanssunauiomes

M.380  HAMUMMEIAINTSUABNNILADS 1 (llhj@ﬂﬂ’j’] 240 Tl

CN380 Computer Engineering Internship ADAIANITANE)

v o1 v =

JUsAuneu : Undnwuln 3 Jul

)

v =2

tnfnwagdennuiwimnssuaeuiimesiuniagaieu luresliRnuidy miienu
$9M3 3FiamAe U3 vielssnuianainlreanuiuey laefidvunszeznaflinemuiie uwi
Junanldesnin 6 dUasifasedu (lddeendt 240 42lu9) Tnevhsisauauesneaniaie
Imnssulihuazaoufmes wiourilufusesmanisuftRnuangauaumussdiunadusedu
T8 (5) w3 Wl (V) wastinAnuildanusoaavzdeudeuseivdusude

Prerequisite : Junior standing

Practical training related to the field of computer engineering during the summer

semester in a research laboratory, a government agency, a state-owned enterprise, a

company, or a factory approved by the department with a total training period of at least 6
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weeks and not less than 240 hours. Students must submit training reports to the
department after the training. This course is graded Satisfactory or Unsatisfactory. Students

are not allowed to registration with other subjects.

MW.A01T  1ASINUNIAINTIUADUALADS 1 1 (0-3-0)

CN401 Computer Engineering Project |

a

Fwdsduneu: Wuldnfnwdwli ¢ faeuniusiednn m.201 wasinefnazaulungy

D

s . ulitdesnin 22 wieie

Tnssnuidouasimuinieiuimnssuneufinnes Sso1adaiilnednAnviudazay n3e
Hungu neldnsaunuguatesennsdiuinwedadeenilvin ndnwdesdinenuuazyinig
tauelumtelasanuiiy

Prerequisite: (1) Senior standing and (2) have passed CN201 and have earned at
least 22 credits of CN courses.

Research and development project in computer engineering carried out by an
individual student or a group of students under under supervision of one or more academic
staff members. Students are required to submit reports and give an oral presentation on the

project.

M.A02  1ATINUNIAINTINABUNILADS 2 2 (0-6-0)
CN402 Computer Engineering Project |l

dsAuneu : @auls 1m.401

susioiflesanlasinumadmnssunenfiumes 1 lnesdunssesuasoauysal dnfnw
%éﬁaqL%auswEN’luaﬁuauyiajﬁaqﬂmiﬁ’lLﬁumuﬁgmm waztlauaNanIALduY

Prerequisite : Have earned credits of CN401

A continuation of Computer Engineering Project | to the final stage. Students are

required to submit a complete summary report and give a final presentation.
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2.3.3.2 gUuuuil 2 dnwinaniadnyicinssunauiinesuaivuian Usenaume

a LY

(n) Fv1UsAU 10 nwia

403 ATLHRBNANAIANYIAINIINADNRIADT 4 (4-0-8)
CN403 Preparation for Co-operative Education in Computer Engineering

Adafunou: Wuilndnuduii 4 fAaeuduseien w201 wasiiniisAnavaulungy
s . ulddesnin 22 e

tihdAnwesufiRnuliitesndn 80 dalusiaanulszneumsiimnssunesiamesaneld
M3muANguavesmuguLluanuYsEneUMIILazeN s NI dnAnwazdesdasnuuas
dauenansuURnu

Prerequisite : (1) Senior standing and (2) have passed CN201 and have earned at
least 22 credits of CN courses.

Working in companies or industries related to computer engineering for at least 80
hours under supervision of industrial supervisors and the faculty staffs. Students are required

to submit a report and give an oral presentation.

W.A04  aniafinyndFnITuAeNiIwes 6 (Livounin 16 dUan
CN404  Co-operative Education in Computer Engineering Tu 1 nAnsAne)
FsAuneu : @oauld 1n.403
Meivdeiiesnnnsiniuaniadnuimnssurenfinwes thdnvidesufiRanulides
ni1 560 Frlusiiaauuszneunissnuimnssureuiiamesneldnismuauguaresaiuaualy
A01UUTZNOUNTLAZ N TETIUT Y ﬁﬂﬁﬂmwﬁaadﬂﬁaﬂﬁuaﬁ’uaugiajuazﬁﬁmiﬁﬁLaua
Prerequisite : Have earned credits of CN403
A continuation of preparation for Co-Operative Education in Computer Engineering
by working in companies or industries related to computer engineering for at least 560 hours
under supervision of industrial supervisors and the faculty staffs. Students are required to

submit a complete summary report and give an oral presentation.

2.3.3.3 Uuuui 3 3I3Asauidey

W.A71T  1ASHITYMDIAINTTUADUNLABS 1 3 (0-9-0)

CN4a71  Computer Engineering Research Project |
a LY ENY] 1 I o = gj dd' dﬂ( a c{' = |$ 1
Jurdeaunay: Wudndnwduln 3 Jull waziinsamdeazay 5 nM1AnisAnwbisinaa

3.00 @oUAIUIIEIY 201 waviniieAnasaulungusiaiy . saulitdesndn 22 mihefe
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TnsamAdeuagimminiednudmnssuaeufiomes ensifiuiunauniaisnig d
ondmilagdnAnuiudazau vieungy meldnsauauguavesenasdiivinuegiaievis
vhu thnwfesdineruuazimsiausluidelassuiu

Prerequisite: (1) Junior standing and (2) GPA of 5 semesters not less than 3.00 and
(3) have passed CN 201 and have earned at least 22 credits of CN courses.

Research and development project in computer engineering for generate academic
publications carried out by an individual student or a group of students under under
supervision of one or more academic staff members. Students are required to submit

reports and give an oral presentation on the project.

W.472  TAssnUAdEmIimnNTTuAsNNIneS 2 7 (0-21-0)
CN472  Computer Engineering Research Project |I

dsAuneu : @eula 471

suseidesanlassuisemsimnssuneufiames 1 lngsdndunisdosuasoauysal
ﬁfﬂﬁﬂ@ﬂ%éfaﬁL%Emiﬂ&muaﬁ’uamyiajﬁagﬂmiﬁ%ﬁumuﬁwm UausNanIIANLUY ezl
UNAIUNIIVING W%'amﬁgqﬁwLﬁumidwmm’mLﬁaL%’ﬁz;jﬂ3zmumiﬂﬁmmqmmwmmm

Prerequisite : Have earned credits of CN471

A continuation of Computer Engineering Research Project | to the final stage.
Students are required to submit a complete summary report, give a final presentation and

submit research manuscript to academic national/international conference or journal.

MW.A73 2 08UATIINIIAINTSUABUR MDY 0 (M3alasunIsmausy
CN473  Research Methodologies in Computer Engineering MMIARUNUNAL)
AUIAUNDU : -

WUINNNIFIUITY NTEVALILITY MSUHURNITIEY NsAmuNwIde 9385953 wag
asfUsznavvaInsE UL IeTTludna aunw neiananside wasnsdeuunaide

Prerequisite : -

Study research methodology, literature review, research methods, challenges, ethics
principles and the elements of the research process within quantitative and qualitative,

research measurement and writing research publication.
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AN VI NGRNRNIZIULUY
M.A08  FTENLAYNIIAINTINABUNLADS 1 3 (3-0-6)
CN408 Special Topics in Computer Engineering |
Ataduron : dndnuudil 4 wieldueniRinneasdiaeu
Fdevizemsiannlug q Aduihaulslusazdiluavmamnssunenfinnes
Prerequisite : Senior Standing or approval from instructor
Topics of current interest and new developments in various fields in computer

engineering.

MA09  FTOTLAYNIIAINTTUADBNTILADS 2 3 (3-0-6)
CN409  Special Topics in Computer Engineering Il
Jetiadunon : dndnududi 4 vielduewiRinneasdiaeu
Fadevizemawannlung q Aduihadlslusasdiluarmamnssuneuinmes
Prerequisite : Senior Standing or approval from instructor
Topics of current interest and new developments in various fields in computer

engineering.

WLAL6  SEUUUITEIIANALUUNANLIS 3 (3-0-6)
CN416 Cloud Computing

F10sAuneu : gould m.310

mamqmLwﬂiuia'ﬁﬁLﬁ'm%aaﬁumsﬂﬁzmamaLL‘U‘Uﬂ&jmLm ANWINWUINIG UaENIT
PONULUUIZUULAIOUIUADUNILADIUUA LY TanwuuLun1sUsELaana LaENTIATIENYRYA lom
mamqmﬁugmmaﬁzwﬂamﬁama%mﬁaumiﬁmmizw LAZNITUSUITIANITIEUY NMTIAATIS
szwmiﬂszmamaﬂdmm 919 VMware ESX, KVM, Cloudera, OpenStack, vCloud director whag
svuuduiliiendos

Prerequisite : Have earned credits of CN310

Technology related to Cloud Computing. Explore solutions and design principle for
building large network-based systems to both compute and data intensive computing.
Topics include resource virtualization concept, System implementation, and System
management. Deployed cloud computing such as VMware ESX, KVM, Cloudera, OpenStack,

vCloud director, and many other systems.
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3 (3-0-6)

WMAL7  HauaTEUUABNTIABITUES

CN417  Advanced System Administration

Fdaduneu : aeuld 1m.310
ATOUARNNTINATIN ULagUTMITIANTTLUUABLAIABSIATEYIY STUULLLLEIHIIES Syuu

Audinies waiivlasnvsed ssuu SMTP szuulndfadiunuuinions n1su3msiasetiedugs M3

damsszuuligans anudilanmsianuresdusiea msdansiianalusunsy wagmsuidymssuu

Prerequisite : Have earned credits of CN310
Deploying and managing network servers running caching Domain Name service

(DNS), Web Server, Active Directory, SMTP, Network file sharing, Advance networking and

firewall configuration, understanding the system process, package management, and

troubleshoot the system.
WM.418  MNTIusEUUMIInn1stayarunalg 3 (3-0-6)
Big Data Engineering management

JureRuneu - a@sule w417

CN418
a = o [ =3 v
mamqmmﬂhﬂaa Apache Hadoop ANWINISYINU NITDBALUUITUVINNUYBYA LAY

nsUszalanateyarunivg Seuiesrusenauvedsyuy Hadoop wagmsdnnisteyauuiniodile

Y89 Hortonwork wag Cloudera.
Prerequisite : Have earned credits of CN417
Technology related to Apache Hadoop. Explore solutions and design principle for

building data storage and data intensive computing. Topics include apache hadoop
ecosystem and data management based on Hortonwork and Cloudera.

IM.A19  STUUABNRILABSLUUNTERNY Lagn15UTELIaNaLUUIUI 3 (3-0-6)

CN419  Parallel and Distributed Systems

UIAUNDY : -
N3N TEULLUUNTEANeRulUsInARadusuATed1e Jymilunisinnisuiignaiud

LU N15ARABNAUTENINNUSIYE daURuNTTUABURILMBSHUUNTEANY TUABUITNITAIUIUKUU

N3I&INY ﬂ?i@@ﬂLLUUﬁSUULLﬁM%@%a ANUUaenN U lUSEUUADUNILADSLAZIASDUULUUNTEANY

Prerequisite : -
Interface to network protocols, Distributed run-time binding, Advanced virtual

memory issues, Advanced means of interprocess communication, message passing, File

system design, Design for extensibility, and security in a distributed environment.
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M.A26  msdemsteyauaziaTetnoNiunes 2 3 (3-0-6)
CN426  Data Communication and Computer Networks ||

FtsRuneu : @aula 321

Insinaealunisidendums msdileyaiuulafmarivazusennay ssuuwsetisliany
uavgunsalinasudl in3evinenfiumesdmiumsivdidoyauuudeyszan amnuvasasdsluszuu
LASOUNEABNIIADT NITUSMNIIATEUIY LATEYIABNNUNBTHUUTUTDIAMAINNISIAUTNIS

Prerequisite : Have earned credits of CN321

Routing Protocols. Multicast and broadcast routing. Wireless networks and mobile
systems. Multimedia networking. Security in computer networks. Network management.

Quality — of - Services (QoS) Networks.

M.436  MIRawlsensuUsTenduugUnsal iOS 3 (3-0-6)
CN436 iOS Device Application Development
AdsAuneu : geula am.201

o

isesilowaz APl AdudulunsWanlusunsudsegnddmiugunsal i0S 1Wu iPhone waz
iPad lagld i0S SDK n1seenuuudiudanedldaiulnsdniilene wazufduiusvedlilnely
wAlulaguu multi-touch MseaniuUReinglagldsuluy MVC N133ANSHUEIEANTT N15IWeY
TUsunsun1eaIng

Prerequisite : Have earned credits of CN201

Tools and APIs required to build applications for iOS devices such as iPhone and iPad
using the iOS SDK. User interface design for mobile devices and unique user interactions using

multi-touch technologies. Object-oriented design using model — view - controller paradigm,

memory management, Swift programming language.

WM.A46  MIUsEIIANAdIMLER A 3 (3-0-6)
CN446  Speech Signal Processing
dsAuneu : @aula am.340

Fw1ATUAGUNY YA N1TUTEINANAF Y YIUESIALTIAINATNUNIUNG YR NTUTEUIANA

[
a A

Ty udvianisdn MATLAB luldulunisussananadygyiudemaiugiunisasisuaznisdila

aa v

deoayamallaiugiud1e)reinsusealarady gy udsanidvalaunngsnulugisiaidusuie

anduiusiieinisiesizisieslutiwiarduanlasunsudariadugiunisainagiuidady

Tnsuszanadweveudsmalauinisnnadiudygrudsmauastlildidemanisuiaasdiun
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Fealawy/elave/doeilillhdoaansnsaduanuiyagiunsnsaduanudduiesnsussgndld
NuvaINsUsEanadyyudsmaliuAnssiadsmanisduaTeiidsaanisuulsadeae
LLazmsiﬁi’ﬁL?ﬂmmm/miﬂszmaNammsiimﬁ

Prerequisite : Have earned credits of CN340

This course covers the principles of digital speech processing. Review of digital
signal processing. MATLAB functionality for speech processing. Fundamentals of speech
production and perception. Basic techniques for digital speech processing including short-time
energy, magnitude, autocorrelation, short-time Fourier analysis, spectrogram, homomorphic
(convolutional) methods, and linear predictive methods. Speech estimation methods including
speech/non-speech detection, voiced/unvoiced/non-speech segmentation/classification, pitch
detection, formant estimation. Applications of speech signal processing including speech coding,

speech synthesis, speech enhancement, and speech recognition/natural language processing.

WLAAT  ANFUTEUIAHANIYITITUYIRADIADH 3 (3-0-6)
CN447  Statistical Natural Language Processing

F1sAuneu : @auld 1m.240

uanngesveslygussiviuaznwimanineuiiunes dndnwagliseuiienisada
ag1ednludfnaznisidnlanivuyedaigaaufiames Nalon1eaiauasn1suseIananIanIy
Lﬁammamqm LUUBEINAINNGBANTAUNA WUUTIAIN1YILAENITAIAATLY funouizdidy
wuuasunsAentousy teulnslaan weadan1sduunussianuaznsannsy

Prerequisite : Have earned credits of CN240

A subfield of artificial intelligence and computational linguistics. Topics include the
problems of automated generation and understanding of natural human languages.
Techniques emerged in statistical methods for language technologies and natural language
processing (NLP) are introduced. Topics include the source-channel paradigm from
information theory, predictive language models, hidden Markov models, the EM algorithm,

maximum entropy methods, and classification and regression techniques.

WM.456  Hidefiauniannutiuaasaune 3 (3-0-6)
CN456  Special Topics in Information Security and Cryptography

J1dsAuneu : gaula am.350

Fdevizemswannlung q Aduihadlsluvasdiluaanutunsesauma

Prerequisite: Pass CN350
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Topics of current interest and new developments in various fields in information

security and cryptography.

MA66  Bumesiinvetasind 3 (3-0-6)
CN466  Internet of Things

FrsAuneu : @auld 361

wmaluladBumesiinuesassnds (ntemet of Things:loT) da1lnenssuvesdumesifnves
asawds lassadsvesgunsnl Wuwesuazuorgawmedidowiu wdetsuasinslnasauuy M2M ina
nduaznisUszaianafinievey nslnaeanisideuleaduwmasidn tdua REST wag MQTT 13
Uszaianauunguadmsy loT winnisvesrnulasndeandateduale n1susnsinnisaunsal
waglasete loT nsdifnwvesnisussend loT Tulssnudaausuasilowdinsey

Prerequisite : Have earned credits of CN361

Internet of Things (loT) technology. loT achitecture. Structure of loT device.
Introduction to sensor and actuator. M2M network and protocol. Gateway and edge
computing. Internet connectivity protocols including REST and MQTT. Cloud computing for
loT. Concepts of end-to-end security. loT device and network management. Case studies of

loT applications in smart factory and smart cities.

MN467  NISIUTUATUANEILOTALDA 3 (3-0-6)
CN4é67  VHDL Programming

TIRUNDU ; dould 1n.262

msldnwieviveassnuuussuuidviasmemeianisesnwuuuszuulusedvas lnenis
a%mEJLfJuLLUUIﬂNa%NLLazLLUU@%UﬂﬁwqaﬂiimmﬂaﬁmLn% FIMAINTNAFBUTEU U LaznITANYN
Frensilassnuawindn msliedesdiodniunisesniuu ATz waznsiiiuesass
megunsaluszian Fueafuasieniidie

Prerequisite : Have earned credits of CN262

Using the VHSIC (Very High Speed Integrated Circuit) Hardware Description Language
(VHDL) for modeling and top level design of digital systems. Structural and behavioral
models, concurrent and sequential language elements, resolved signals, generics,
configurations, test benches, guarded signals, and case studies will be studied. With the use
of the industry standard compiler, simulation and synthesis tools, designs will be

constructed and synthesized, ultimately being configured on CPLD and FPGA chip.
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W.A76  waluladdumasidin 3 (3-0-6)
CN476 Internet Technologies
AUIAUNDU : -

Y =

welulagdumesilalulandagiu Anviihinasnsuisnmslduaznisadaesediotisly
szuuBumesiidn mudileiuiernuiidn/lefivazdunesids iedaesiidusoadmiudisnys
war3UnIm NMsWeusdedeya warsluuy Mdainediuszuuaulasndiey Wdeiieiiuinalulag
a § & Y
duwmasilnlutagiu

Prerequisite : -

Survey of contemporary Internet technologies. The role, use and implementation of

current Internet tools. Basic TCP/IP and World Wide Web. HTML techniques for text, images,

links and form. Security issues. Topics on existing Internet technologies.

WMATT  MSIAMIANTURS 3 (3-0-6)
CN477 Data Center Management

ATIAUNDY : -

Anuwdednnisuinnsdnnisseuuaddunesuuislng Useneudie 35015 uasadeile
Tumsdanisguddeya msthgednwiedosrenfinmesisiane szuuiadetne stuudafudeya nns
UIMSIUUsEIn 58AUN1SIRUSNIT NSUSITUARINT kaen1sIANTSAends

Prerequisite : -

This course is an in-depth examination of best practices in the management of
enterprise data centers. Topics include data center consolidation; data center maintenance;
server and network management methods and tools; budget and finance; service-level

agreements; managing data center personnel and staff; and disaster recovery.
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4. asdusznauiBafuUsEaUNsalnIAauY (M3finay WieanRadne) (Eni)
4.1 asgIunan1siieuivesUszaunsalnnaaus
arumanidlunanindeususzaunisainiaauiuvesindng dsd
1) vinwglunisufiRnuanaaiudsznaunis aassulianudilalundnnig anudndu
TunsGeud nquiuindstu
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