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3.1.5 A185UNYSIEIYN

3.1.5.1 snednfdusiaivivemangns

01219114**

01219115

01219116**

N13IUIUNITUABUNAADS | 3(3-0-6)
(Computer Programming 1)
AvriideaSeunieutu 01219115

fauds wlindeyauainad fafdu maden maiuth asalandu arufiaUnfuay
msfanseufiaund nsdamsdeya nslusunsudemgidosiu maieru wunnd
Aenduing msmuauiu

Variable, data types and expression. Function. Selection. Iteration.
Collection. Exception and exception handling. Data handling. Introduction to
object-oriented programming. Encapsulation. Diagrams related to objects. Version

control.

Ufuinismsusunsumauinames | 1(0-3-2)
(Computer Programming Laboratory I)
AnideaSeunieutu 01219114

UfuRn1sdmsuinn 01219114 n1slusunsuaeuiames |

Laboratory for 01219114 Computer Programming Laboratory I.

nslusunsuneNines I 3(3-0-6)
(Computer Programming 1)

Agfidendeunnney 01219114 wag 01219115

Ffideasoundoudu 01219117
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Ussnduuusiansietng nmsdend madeulusunsudaiteidunaslsiduduntds uwuy
uHunseanuUUTeNdafilewi  ndaslleuanmadiadmiunisussinateya  dausie
UszanunsmiinAugly A nsialusunsudmsunisimunlusunsudssynd

Concepts and application of object-oriented programming. Inheritance and
polymorphism. Modeling applications with objects. Recursion. Functional
programming and first-class functions. Introduction to design patterns. Tools and
techniques for data processing. Graphical user interface. Code quality for application

development.
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01219117 Ufuinismsiusunsumauiiames I 1(0-3-2)
(Computer Programming Laboratory II)
Ipiideadeusnniou 01219114 uay 01219115
Andesfideundoudu 01219116
UfuRn1sdmsuIvn 01219116 Mslusunsuaeuiamas |l

Laboratory for 01219116 Computer Programming II.

01219118* AmRANERSLHUNLRsLaTIYANALTLEY 4(4-0-8)
(Discrete Mathematics and Linear Algebra)

WA 81AU LagHeanTdu ATINAEASITIUTENAULALATINAEASITUNTAAR N1SLAULA
vouilaitu FBnsfigninasguiomsadinmand douuasduneudsuuuiFend Bnsiiy
warAuduRUSLUUUTINgDn Amudiius anufidestuieatunguing Uinfnnines
LAENSRIRNN WRSnTuarnTEuesE UL AU IameIng Msulandady Meeuved

syUuLBLdu syuulonu

Sets, sequences, and functions. Propositional logic and predicate logic. The
growth of functions. Methods of proof and mathematical induction. Recursive
definitions and algorithms. Counting methods and recurrence relations. Relations.
Introduction to graph theory. Vector spaces and orthogonality. Matrices and matrix
representations of linear systems. Linear transformations. Solution of linear systems.

Eigensystems.

01219212%  Uftinslassainedoyauazdunauis 1(0-3-2)
(Data Structure and Algorithm Laboratory)
Ipiideadeumnion 01219114, 01219115 uag 01219217 wielFeundeury
UftRnsdnsuin 01219217 lassadredeyaunsdunends |

Laboratory for 01219217 Data Structure and Algorithm |.

* g3 Ul
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01219217  lassad1edeyauaztumeuds | 3(3-0-6)
(Data Structure and Algorithm 1)
Afifesdeunnneu 01219118
%ﬁm%;&ammiﬁuﬁugm §8 ensles nesdou  wmees  waREEERU
arwdndey fuliFumiuuninie nsl fumewisiugiudmsuntdam nsinszvaany
Fudeurassanesiiy TunounsBesddiu nsfumlusndn Msdumluswanig sunou
WiFsazluv
Abstract data types. Pointer. Linked-list. Stack. Queue. Priority queue. Binary
search tree. Graph. Basic algorithms for problem solving. Complexity analysis. Sorting

algorithms. Depth-first search. Breadth-first search. Greedy algorithms.

01219218*  Tassadudoyouazdunouis | 3(3-0-6)

(Data Structure and Algorithm I1)
Apiideadeusnniou 01219217

Mwsgisuuiede waldfidmso ﬂﬁgmizazmqﬁguﬁqﬂ Jaymsulduuunen
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wwsete Jaymiduitanysel

Amortized analysis. Disjoint set. Shortest path problem. Minimum spanning
tree problem. Divide and conquer algorithm. Dynamic programming. Network flow

problem. NP-completeness.

01219222 ﬁugmﬁumizwﬂamﬁama% 3(3-0-6)

(Introduction to Computer Systems)
'3mﬁéfaaﬁwmdau 01219114 way 01219115
AefideeSeundeni 01219223

nsdamsuaznsunudeyaluseduan Tassaieoseninuasiugiulunisduam
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Low-level information organization and representation; fundamentals of
computing hardware organization; processes and threads; synchronization and

parallel programming; memory systems; file systems; introduction to distributed

systems.
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01219223 UfuRnIsszuUARUN N DS 1(0-3-2)
(Computer System Laboratory)
Aiidoaseundouiu 01219222
URTRMsEmEUIn 01219222 Huguvesszuuneufinaes
Laboratory for 01219222 Introduction to Computer Systems.

01219224 antnenssuasediensuiimesiazn1siusunsy 3(3-0-6)
(Computer Network Architecture and Programming)
MANN1SNSAOETU0YA andnenssunsdeansuazinsivaea 130Uy

ALR RSN T LAz US NN nslanladlasetnemendnlafinazdumasidn n1s/
TWsunsuesedne drseuszanlusunsulszanduuiv waluladiuasetiefineitos

Principle of data commmunication; communication architecture and protocols;
local and wide area networks; internetworking with TCP/IP and the internet; network
programming; web application programming interface; related and emerging network
technologies.

01219231 szuuguteyadmiuimnsveniuisuazaug 3(3-0-6)
(Database Systems for Software and Knowledge Engineers)
Apiideadeusnniou 01219217
lunadeyanazlulnauuuasaUsznauiagadudunus lumadayaiuy
ANFUNUS m‘lsmaaﬁaLLaaLLazmi‘UizmaNam'ﬁﬁaﬂﬁu%’a%a Foula NIRRT Y
‘quwfjmiaaﬂLLUUj}sm%’aﬁ,ﬂaLLazm‘JﬁﬂﬁLﬂummg’m srensiUdsuntauaznisiialy
amendeniu wihoiiudeyauaslassairautly Tunatngeuduius-—grudeyailails
Duwuueaduea maiaunlusunsuussendgiudoya
Data modeling and the entity-relationship models; relational data models;
SQL and query processing; constraints, views, and indexes; database design theory
and normalization; transaction and concurrency; storage and file structures; object-
relational model; NoSQL databases; database application development.

01219241%  ASEUIUMTRAWITONALIFTURE? 3(2-3-6)
(Individual Software Development Process)
AriideaFeuinneu 01219116 uag 01219117
fugunszuiun s senlius mSuagiinveiitefutiniannluiin s
FIUTINAMUABINITUALANTASWAULUY  MSHAIUILUUINTOULAzLUUABsLduApelU NS
NUMUIHALUSUNTULAZNTIATIZRIRALUSUATUINET RS n1snadougeninls nsusuld
YoWALI
Fundamentals of software process. Knowledge and skills for an effective
developer on a team. Requirement gathering and prototyping. Iterative and
incremental development. Code review and static code analysis. Software testing.
Software deployment.
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01219312

dAa. 2

NANNITODNLUULONALIS 3(3-0-6)
(Principles of Software Design)
AvrfidesFeuinneu 01219116 uag 01219117

meTgEnsldnu  Geaandld mm(ﬁaqmiﬁLﬁ'mﬁUL%qﬁﬂﬁ%’uLLawlajLﬂu
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Use case analysis. User stories. Functional and non-functional requirements.
Domain model design. Software design based on domain models. Software flow
diagram. Conceptual software design. Behavioral design patterns. Creational design
patterns. Structural design patterns. Modern design patterns.

mslusunsusuuileiduy 3(3-0-6)
(Functional Programming)

‘L!‘WQ‘U N15UTELHUNS ‘Waﬂsnu LL‘L!’JﬂﬂLiE’NSUUWUENGUEJNa aumﬂsnuua“sma%u Waﬂszm
TEAUGS Iwaua‘l/\Iaezm Ugummiwumu‘uuaam wuUsaag maamﬂammwuﬂﬂm ANg
UiuLlI‘IANﬁLL“UULQE)EJ“U'] IﬂJL(ﬂﬁLi@\‘ii’]ﬂ’]LL‘UUﬁﬁl ﬂ’J’]JJ‘UU“U@U“UENL’Jﬁ’WLLﬁuWUW

Expression; evaluation; functions; notion of types; induction and recursion;
higher-order functions; polymorphism; basic list operations; map-reduce; normal
order reduction and lazy evaluation; simple cost models for functional programs;
time and space complexity.

01219313*  vinwgmsdeansdmsiuimnsvenduisuazaiug 3(3-0-6)

“*98391UTUUT

(Communication Skills for Software and Knovvledge Engineers)
’JﬁL“UEJu“UEJLﬁuEJﬂ’]i’Jﬁ]EJLLa NuUsy ‘EJﬂG] LL‘IJ’JV]Nﬂ’ﬁLGUEJULLaWJLﬂi?‘”‘iﬂﬂ’]‘h!i]"\]ﬂ‘l/l
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‘UQ‘UG]ﬂ’ﬁﬁ’e]ﬁﬂiLLa ﬂ’ﬁ‘lﬂLﬁuaiuaﬁaﬂ’l’lﬁjﬂiiwﬁ@wmLL’J?LLa ﬂ’ﬂllg
Methodologies in writing research and application proposals. Approaches in
writing and analysis of literature review. Citation, ethics, and plagiarism. Open-source
license. Writing of result presentation and drawing a conclusion. Tool usage for
research papers and reference section. Technical documents in software industries.
Related tools for formatting and grammar checking. Principle of interpersonal
communications. Best practices in communication within the teams and
stakeholders. Communication planning and strategy. Audience analysis. Message
and content design for communication. Presentation file preparation. Practices of
communication and presentation in the software and knowledge engineering field.



01219322

01219325**

dAa. 2

Aenssumdlvgdidnnseting 3(3-0-6)
(Electronic Commerce Engineering)

walulagndmddiannseind niswauinazas1esruumavgdidnnsednd
weluladinsevsuazfianislusuian naluladsiuteya nsilouseseninaivuay
gudeya Ussifiudumnuiuas ssuudneiudidnnsednd 91nseansgsia msdans
Audeiio dununsin pnududiu nansuriisasaumasaznsiestunisasn
Bou anulaivinieudenana

Electronic commerce technology; electronic commerce system
development and implementation; networking technologies and their future
directions; database technologies; database- web connectivity; security- related

issues; electronic payment systems; business intelligence; trust management; trading

agents; privacy; information products and copy protection; digital devide.

anusiupsUaendelunswaugendius 3(3-0-6)
(Software Development Security)
IiidoaSeunnou 01204341 vide 01219241
USunuazndnnissunisinwinnusuasasn Soansauma 11asgIus1unis
fnwiaruiiunsuasnfuansaumne ensdisiady msfigatfieie masmunansely
N15U3MSTANITHIRULAZNISIENES TormuaduAI LT uAIUaenfBue3TEUU NS
sonwuureniufgtunUasnde nsswalusunsufifiunsUasnde n1svaaeumy
funsUasnsevasseninag nmsinduaznisimuasgenswasedraiunslasnse ns
NAFIUMTIZIEUY MeUssiliutedind msUssdiuanudes wufoanadmivany
fuasUaendoveswensiuag ﬂg‘wmaﬁLﬁ'wﬁaaﬁ’mwua’ﬁaummLLas‘ism%wé’ﬁumiamm
Philosophy and principles of information security. Information security
standards. Cryptography. Authentication. Authorization. Identity and Access
Management Security requirements. Secure software design. Secure coding.
Software security testing. Secure software installation and configuration. Penetration
testing. Vulnerability assessment. Risk assessment. Current best practices in software

security.  Laws concerning information systems and information technology

professionals.

“*518791UTUUT
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dAa. 2

GLENRHG 3(3-0-6)
(Data Warehouse)

ﬁugmmmmia%ﬁﬂﬂﬁﬁmﬂa NTINUNULATINS miﬁmwﬁaﬁmumﬁuaﬂﬁﬁﬁﬁ] A9
A35190UUTa09UlA ao1Unenssuldanatian N1a9NTILATILUULTINIEAIN NISLEDN
1ASINIT NTRONRUUFIUTBYANILAIN ﬂ’]iﬂizma%’m%umau%’aga wadiansinduney
Poya nulszgnddmiudltidming nsldpdadeya nsdnnismsiiulnvesseuy

Fundamentals of data warehousing; project planning; business requirement
definition; dimensional modeling; technical architecture; physical configuration
options; project selection; physical database design; data staging process; data
staging techniques; target user applications; deployment of data warehouse; system

growth management.

msvhmilestayaidasiu 3(3-0-6)
(Introduction to Data Mining)

wAnilugiuresmsviimilosfeya nsUszgndmsviuniiosdoua madauas
LuUTIaed Ussinuniuasesssukazauludiudia yagenduasmileoya 380197
wilasloya m1319n15indula duldnisdadula ngaisdiwun nsidingu nsashe
WUUTA0UTIADALAZLUUTIAD LTI

Basic concepts of data mining; data mining applications; techniques and
models; ethics and privacy issues; data mining software suite; data mining
methodologies; decision tables; decision trees; classification rules; clustering;

statistical modeling; and linear models.

nsUsEInaNaTENsUAsuLYa 3(3-0-6)
(Transaction Processing)

sensasuulasuazand® fiansminensuazddnnissenisivasunlas
LUUTIADINTUTEINARAR 18518015 A BunUas Useleviaeinisdoansuuusienis
Wasuwaaiuszuudy ulsegndildnsussinanasenmsiiuiu madhdannns
Uszananadiesens ensasunlainisiieiudidnnseind muﬂﬁzqﬂﬁﬁam%a
U315 MIUiMITensasuLlas Lﬂd’i‘la\‘m%m’ii’]EJﬂTiL‘LJgEJULLUmﬁm‘ﬁuﬁ%]ﬂu

Transactions and their properties; resource managers and transaction
managers; transaction processing models; benefits of using transactional versus non-
transactional communications; applications that process transactions via the Web;
transaction processing monitor; electronic payment transaction; server side

applications; transaction services; currently deployed transaction servers.



01219335%*

01219336

dAa. 2

NsIdLaETIUTINUBYA 3(3-0-6)
(Data Acquisition and Integration)
Aiidouseunen 01204113 wde 01219114 uag 01219115

Uszianvestoya wiasdayalgunduaznied Joyausuzdanuazdda
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nsuaRges madafiuteya nafuteyasseging lelef Inslnasanisuaniudeudoya
LUUABUNMLAZUUUATTIA N15Tsedaya ﬁaL%amﬁia%’auﬂa nsgudeua n1sulastaya
mMsdamsunastoya nmadeudetugiutoya mseSuiedeyasenim

Data types. Primary and secondary data sources. Analog and digital data.
Transducers. Data collection. Remote data acquisition. loT. Data exchange protocols.
Questionnaire and survey. Data cleansing. Data connectivity. Data sampling. Data

transformation. Data source management. Database connectivity. Data visualization.

szuugudoyatugs 3(3-0-6)
(Advanced Database)

sdadugauiafugudoya wu msfamamauudndu srsluluedu msunud
warduing Uszunvesnmsdaiiudeya wiu giudeyauuulnl grudeyalumbeaiud
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grudeyaeing grudeyauuunszats adadeya uazdeyalilasains 3BnsAsuu
grudoyaililifunuuieafnoanazinaluladidudsmnamng anasiung mwiaios
Anugndies nMsdniiudeyauunauianaznsimulusunsuideuse nmsusmsians
wazn1sUN§esNY

Advanced issues in database: transaction management, harmonization,
physical representation and indexing; various kinds of data storage: new database,
in- memory database, objected- oriented database, distributed database, data
warehouse and unstructured data store; Query approaches using NoSQL and

semantic web technology; security, reliability, and integrity issues; data store on

clouds and application development; administration and maintenance.

“*98391UTUUT
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dAa. 2

NINAFDUTONALIS 3(3-0-6)
(Software Testing)
AvrfideaFeuunnou 01204341 vi3e 01219241
uiuﬁﬁﬁﬁugmﬁmﬁumimaaw@awmﬁ NITUIUNTLALLUUTNRIFNTUNNS
nagouTeiLag MsnndeUisziuTudy nMsmadeunslouse MIVAREUITUY uay
n1snAgeuUNIEaNs ULt nisnaaeuldsilaidunazliiduileddu n1smsigring
ATBUARY LWATIANITVAZERY WATANISVNUNIU NISIATIEVweNALISITEEng N153ANTT
NINAADY
Basic concepts of software testing. Processes and models of software testing.
Component testing.  Integration testing. System testing. Acceptance testing.
Functional and non-functional testing. Coverage analysis. Testing techniques.

Review techniques. Static software analysis. Test management.

mMsiaLngedufULgUnsalindeu 3(3-0-6)
(Mobile Software Development)

unannosuvesworliuIfuugUnsailadoudl nszuIumsRaTendni a1y
gunsalladioudl nseenuuududnseduflduugunsaiindeudl nsoonuUULAETAUN
gevdusdmivgunsaliadeudl Yomsmsdadminesendunidnivgunsniindeud
nsEnUFTRNMsamevliufUssenddmiugunsaiadoud

Mobile software platforms; mobile software development processes;
designing mobile user interface; designing and developing mobile software; mobile

software distribution channels; practice in developing mobile applications.

NITUIUNM TN ZBNALITTINGURALNITIANITIATING 3(2-3-6)
(Collaborative Software Process and Project Management)
Aiideaseuninou 01219241

A15TANIINTLUIUNITLALLATINITFONG LIS NITVTILRNUITUATUAINUALIA
UUTZLIALAZYISNYINT NITAUNULEZNITIATIZRAINABINIG TATIATINITUUSIU NS
ﬁﬂmuLLazmiMUﬂmIﬁiﬁmi N37ALAZAITILATIEN NITUTUISLATILUL N1IYIUINT
ogeerios fumeunismadeukarSuldmuisTisusulowazoled wnua ety
nsiaIgeNAwIs nsinlsuenasnisnaila

Standard processes to manage software project. Timeline, budget and
resource planning. Requirement discovery and analysis. Work breakdown structure.
Project monitoring and control. Measurement and analysis. Configuration
management. Continuous integration. Test and deployment steps based on both
CMMI and Agile methodology. Diagrams related to software development. Technical

document writing practice.

“*9g3UTulse
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01219351

01219361

NAD. 2
NSHAANUAINE 3(3-0-6)
(Digital Game Production)

PAAIVNTTUNY NTTUIUNITHANNY NITTAUTLANVBUNY NBHANUNTTE Vo)
MTEONLUULN  NMseenuuuanIwLIndey n1sdduSeuuuliduiug  dazasAdva
Lﬂ%iaqﬁaﬁmmmu wrannasuny nskuasunanasy nsuEue nsusyiy

Game industry; game production process; game genre; theory of fun; theory
of eame design; environment design; interactive story; digital character; game

development tools; game platforms; platform transformation; presentation;

evaluation.

MINUgNdwIsUTZENAULAY 3(3-0-6)
(Web Application Development)
CY e’dy < aaa

wlwirdiuguvesanUaenssuivuaslulnnaagyniii an1Unenssuveg
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Basic concepts of web architecture and the HTTP protocol; architecture of
web applications; designing web applications; testing web applications; web
application security; scaling web applications; introduction to web services; web
application development on cloud technology; practice in developing web

application with real target users.

99038LTIGINT 3(3-0-6)
(Business Intelligence)
AiideaFeuannou 01204351 vide 01219231

sruvatvanun1sIanis nssuumsndula andnenssunazdiulsenauves
JPUUBRTUTGINY Msadsteya seilouitinuadsteya n1suszyndldnisadsdeya
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Management support systems; decision making process; architectures and
elements of business intelligence; data warehousing; data warehouse development
methodology; application of data warehousing for business intelligence; knowledge
discovery; data mining technique; application of data mining for business

intelligence.

10
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01219364

01219366**

dAa. 2

M3Feuiveeiosing 3(3-0-6)
(Machine Learning)

wadlauazdunouiBiiiomaiouivenedosing nsvviumaidsguifovesiuliing
AnAUlA WININTSURUUUEEEUTNNTEWeS WuuTIaewniAeNkUULtow 35013
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Wugeans n1sseuFwuuliisuiuy Mskuingudeya

Techniques and algorithms underlying machine learning; inductive process
of decision trees; parametric- based Bayesian learning approach; hidden Markov
models; non- parametric methods; discriminant functions; neural networks;

stochastic methods; genetic algorithms; unsupervised learning; data clustering.

NSAUNUAIINS 3(3-0-6)
(Knowledge Discovery)

ndnMsvesnsAunuaLy Msdunuauilaesalutd nsmvanaldanieni
nszUIuNsAuNUATLS dunouiBuaziedosiiomiivilesanug

Principles of knowledge discovery; automated scientific discovery; inductive

reasonin; knowledge discovery processes; knowledge mining algorithms and tools.

AINTIUANLS 3(3-0-6)
(Knowledge Engineering)
IfiFesSeunnou 01219118

ndnnsiugumauuanuslifeglusuiinesfiume fanunsaussnanalduaznis
wwsNa NszuIumMsnuanuivuuliilasasliegluguuuuvesiununinug nsuny
anuslagldeaulnlad nsnmvaeuANNABIvRINTISUNUANIMERaUlNlal N1sEUA
foyauazarminnesulylad  madeunguaglinszuiumseysnuiiiooyanuanuian
poulnlad wénmsfiugiuveaiudsanumne Joyadeulos uagnsmianug

Basic principle of knowledge representation and its reasoning tasks. Process
of transforming unstructured knowledge to knowledge representation. Representing
knowledge using ontology. Designing and developing knowledge base with ontology.
Ontology consistency checking. Querying ontology. Creating rules and using inference
process for inferring knowledge from ontology. Basic principle of semantic web,
linked data, and knowledge graph.

“*98391UTUUT
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dAa. 2

MRl RPRTRHG 3(3-0-6)
(Data Analytics)
AurfidesSeuinneu 01204216

LLu'Jﬁmﬁyugmsuaqmﬁmwﬁ%’aga wAlALAZLUUTIADY UTZHuAUaSesTINLaY
pududiudn  gagerdwisiviiosdoyas  Wasvhwmillesdeya  walleanisn3eudeya
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Uszgndmsviileadeya nmsiiesgideyafiflsuuuududen mslwszideyavunslvg
1N wwdlduiarfirnsweamatdansliasizideya

Basic concepts of data analytics; techniques and models; ethics and privacy
issues; data mining software suite; data mining methodologies; data pre-processing
techniques; data regression and classification techniques; data clustering techniques;
link and association discovery techniques, data mining applications; implementing
analytics within an organization; un-structured and complex data analytics; big data

analytics; data analytics trends.

N1500NLUUIUNTNILN 3(3-0-6)
(Interaction Design)
Afifesdeunnneu 01219243

WIAAGININewRElY  msiawUszaunsalvesld  nseenuuuKazaig
sruuAndesenildiuneuiames  dnsitevesensanisuazsondwls  dnsnseves
SUUNU wA3estlodmiunIsiaL N1sUsEuAMNII JLAAYBIAINITABUALEY N9
Alle

Psychological concept on interaction; user-experience design; human-
computer interface design; software interaction; hardware interaction; system

interaction; development tools; interaction assessment; response-time model; user

document development.

N13M38UNISIATIUNAUUIANTTUBRNALIS 1(0-3-2)
(Innovative Software Group Project Preparation)
Ipiifeadusnmiou 01219241
ﬂ’]'iE]E]ﬂLLUULLazﬂ’l’i‘:]Jﬂﬂ’1'ﬁIﬂi\‘NWuﬂa:mu’?mﬂﬁmﬂ’]ﬁﬁ?ﬂﬁm NNIATIBTD 1D
LONAITIVING NNSRBUTIBNUIYING mﬁwﬁ'am%Lauaiﬂiqmuﬂfjuui'mﬂiiumﬂ
AMINTTU NTUNAUDTDLAUD NITINUNY N1TDONLUY LAZAIUAUNEITDIIATINU
Design and management of innovative engineering group projects. Literature
review and reference. Technical report writing.  Preparation for innovative
engineering group project proposal. Project proposal presentation. Project planning,

design and progress.

12
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01219399**

01219421

01219422*

dAa. 2

n1SENITUY 1
(Internship)
AiideaFeuinneu 01219241 uag 01219243
nsinauluavimnssugenauasazausluanuUsenounsionyy
mhsauaedg  mhenuiziamia  vieanwdne  eliliuszaumsalainnisiy
UFtRmuilssuteumnedmiuavimnssusensdniuazanug
Internship for software and knowledge engineering in private enterprises,
government agencies, government enterprises or academic institutions in order to

gain experiences from working in software and knowledge engineering field.

wAlLlagNAULIAILAZNITUIINTIANTS 3(3-0-6)
(Cloud Computing Technology and Management)

wuzihwalulad fugmunisduunguam anwadonszuunguius wialulad
A mesalon  an1UnanITusEuUNguw  NTIUTUNITUSTUUNGUIE  NSBBNRUY
WanuUsggnadlduinmsnguas  msuimsdansnguianazainass i manaoade
wazaududiuivesssuungue nsdfnw

Introduction to cloud computing; cloud ecosystem; virtualization
technology; cloud computing architecture; cloud platform and services; cloud
programming; cloud application design and development; cloud management and

standards; cloud security and privacy; case study.

FEUUBUUNTEANY 3(3-0-6)
(Distributed Systems)
Ipiideadusnniou 01204332 wie 01219222

SEUULUUIUIY SEUUTINUSBANLRANATR MIUTTLIANATINTTH 13I8 U1 LAY
auwinnisel lUslaAeadunIud N1SAUINLUUARTIA VAR

Parallel systems. Fault-tolerant systems. Transaction processing. Time,

clocks, and ordering of events. Consensus protocol. Cloud computing. Blockchain.

* g3yl

“*518791UTUUT

13



01219449**

01219451

dAa. 2

wnAanandmsvaalnenssugensinag 3(2-3-6)
(Principles of Software Architecture)
Afisesdeunnneu 01219241
nsinuakazinaiuaLdAgyveInuaNTRTr N IRl Nagnsiag
winidiisusuantnenssy aandnenssuwuudiuty reuwmuueslsedu aandnenssy
UUARIIA amﬁmaﬂsmﬁﬁﬂ’umﬁaummme;msai anUnenssululasiaela JUkUUNIS
aundeudu aardeenssululasiwesia visniwusazlusunsuussynduuunszany
antnenssulun-3A9
Specifying and prioritizing software quality attributes. Architecture tactics and
patterns. Layered architecture. Containerization. Architecture in the cloud. Event-
driven architecture. Microkernel architecture. Concurrency patterns. Microservices

architecture. Blockchain and decentralized applications. Map-reduce architecture.

waluladnisusnisiiv 3(3-0-6)
(Web Services Technology)

Inslvpealerfififiuaznsiaumseinmidunesiidn  InslnAeauuunssaes

=~ ¢ & 1Y) s

nsasulUasguluUToLeNgLoNLaaLasladY Inslypoassiodoauazoraay Ll
AoalYUuare1sTid wnauAnkaran dnenssusariva anudiuaweddu nsdiis
giudoya N139nn1s n1sgediunazn1nl1sziinisuinisiu wuanuAnLas
Y s sa a & | o 3 = =
mqﬂizmﬂ%ﬂmimmama AFUTAITNIIURNIUAIURAIVD I ULAETEUULAA DU
Tassunsusnsiiv

HTTP protocol and deployment of Internet resources; distributed
programming protocols; XML and JSON format conversion; RSS and Atom
protocols; SOAP and RPC protocols; RESTful concept and architecture; securing
web services; database access with web services; deploying; scaling and monitoring
web services; micro-service concept and objectives; web services as a backend for

web and mobile applications; web service project.

“*518791UTUUT
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01219452

01219461**

dAa. 2

wdnmsanusiunaenfuansaumne 3(3-0-6)
(Principle of Information security)
mssiunsUaenfeansauma anudu Amgndes wazaumiesld nseu

Numalulagasauma sssunfviamaluladansauna NseenkuukaznNIsliuTTg
ANdSIvenusudomgnsaluazanIunIsalandy N153LATISRNANITNUNNGIA
LLNUﬂﬁﬁ’lLﬁuﬁjﬁﬁ]@SJ"NG]'@LﬁBQ WeueanusiuaUasafvasaune mmgmmmﬁum
Uasaduansaumna wind uazausuinvouve s Ui nssed ugeRuansauLnaveq
yhenulazuIMsTEAUghumLtunsUaen e B

Information security; confidentiality, integrity and availability; information
technology framework; information technology governance; design and
implementation of contingency plan; business impact analysis; business continuity
plan; information security policies; information security standard; role and

responsibility of Chief Information Officer and Chief Information Security Officer.

Aenssudeyavrunnivg 3(3-0-6)
(Big Data Engineering)
FpidesFuinneu 01204212 wie 01219217

annonssuunanosudmiuteyavuielvguaznisdanis unduas Ussiand
wanvangvesteyarualag n1sEnHuN1slUsUATULAEN1IANITIEULLRYALUUNTEANY
v3esEUUAANIA WARLLNEAE 1Adesiledmiumsvhaufudeyaiiilassairauasly
lassasisuuszuulnduuunsgangvualng n15UsEIaNaTaLARUULUATLAZAATNLIEAN
339 Wiladmsvhaudwmiumsussinanadeyavuinlygannunastoya wnanlosunis
IAsgveyan nuuullauaziuuAanIn N1skui adan Jeyalda ndldinw

Big data platform architecture and management. Various big data sources
and types. Programming and management practices on distributed data system or
cloud system. Map-reduce paradiam. Tools for working with structure and
unstructure data on a large distributed file system. Batch and real-time streaming
data processing. Working pipeline for big data processing from data source.
Common open-sourced and cloud-based visual data analytics platform.

Recommendation. Data. Lake. Open data. Case studies.

“*518791UTUUT
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01219462*

01219482

01219490**

dAa. 2

s

Amnssurerduidmiussuuiietuietygussiug 3(3-0-6)
(Software Engineering for Al-Enabled System)
Fdideadeunnnen 01204216 waz 01219241
yimendunuAnnsaessuuTiaiuiodygussing nsiamunsiraouuay
Uszifluganimvesnsldanu msliesginnudeinisuazanudssandoianainved
Tnyausedng nmseenuuvandnenssugenduiidmivssuuiasusedygUseive
MIUIMsIANIsuarnIsUszInanayatoyaswinlng 93e535u mudusssunasanuduy
dushlussuuiadumetyaussivg msasdlofiinisaie
Conceptual views in building Al-Enable systems, Monitoring and quality
assessment in production, Software requirements and risks analysis in Al mistakes,

Software architecture design for Al-Enabled system, Managing and processing large

datasets, Ethics, fairness and privacy in Al-enabled systems. Hands-on workshops.

N3esUNEYRYAMIENIN 3(3-0-6)
(Data Visualization)

o L3

walulagniseSulgtayanisnin Mswanaans in aMwedeulng Iviend des
IIneNssus madanisdiaueteyanuudeysvay n1seenwuuNTULEUe Folaiyan
= o o ¢ a a ° v | Q{'
douszunduius uar Buliniln msdiauedeyaludemsiivainvany

Data visualization technology; graphic presentation; animation; video image;
audio; perception psychology; multimedia presentation techniques; hypermedia-

linked information; presentation design; advertisement; public announcement;

infographic multi-channel presentation.

ANnNAANY 9
(Cooperative Education)
Aiidoaseunnou 01219241 uay 01219243
msUftRniludnvagninnuiinsanalasmsilddueunng nasaaunis
IAYINTIEULAZNITUILEUD
On the job training as a temporary according to the assigned project including

Report and presentation.

* s dalng
** 57831UTUUT
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01219491

01219492

01219493**

01219494

dAa. 2

sufuitidodosumedmnssurondiiuazenug 1(0-3-2)
(Introduction to Research Methods in Software and Knowledge Engineering)
NUITENITAINTTUTONAKITUALAIINF FNWAULIANIEYDINITITENIIAINTTY
gorlduifuazaug mM3davinlaseseiniside mmnunNuazmsfuAuteya issdely
N1INARBINITIMINTTUTNAKISHATAINF NTIATIENTRYA NMTTEUTIBINUIVINT
Research in software and knowledge engineering; characteristics of software
and knowledge engineering research; research proposal preparation; data gathering
and information retrieval; experiment tools in software and knowledge engineering;

data analysis; technical report writing.

maduguszneunisgensiuas 3(3-0-6)
(Software Entrepreneurship)
UNLasNIMANYY NTWAILILUUTIADININGIND NITINURULTINALNS 13

Sannavinennayu madamsanades mstyBidesiu naruiunisuasdengruelunis
fadauson mstinufoRidertuidenluien

Introduction and case studies; business model development; strategic
planning. financial resource management; risk management; basic accounting;
procedures and laws for establishing a company; practice with materials in the

course.

Foaamemairmnssuszuuneufianmes 3(3-0-6)
(Selected Topics in Computer System Engineering)
LiENLQW’]u‘VI’N’JWJﬂiiﬂJiuUUﬂEJlIW’JLG]EJﬂ‘L!iuﬂU‘UﬁiUZU’]Gﬁ ﬂ’J?JEJLiENLUﬁEJULL‘UﬁQI‘U
TuwsiazniAn1sAne
Selected topics in computer system engineering at the bachelor’s degree
level; topics are subject to change each semester.

L%@ﬂLQW’]%VI’IﬁFi’Jﬂi‘iNﬂ’J’]@J% 3(3-0-6)
(Selected Topics in Knowledge Engineering)
LiENLQ‘WWW‘VINaMﬂiiummﬂuiumuﬂimmﬁﬁ wdedeavasuwladiuuwsazaie
n3ANEN
Selected topics in knowledge engineering at the bachelor’s degree level; topics

are subject to change each semester.

** 57831UTUUT
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dAa. 2

01219496 FeaanmBanssuseniLs 3(3-0-6)
(Selected Topics in Software Engineering)

a o v

L%‘I’eNLQ‘WWS‘VI’N%WJﬂiiu%BWﬁLL’Jﬂu%ﬁUU%iyﬁyﬂmi wdesonddsunwladluluud
ATNIANITANY)

Selected topics in software engineering at the bachelor’s degree level; topics
are subject to change each semester.

01219497 dunugamaiawasU iR AN ssuganiwIshazALg 1(0-3-2)
(Hands-on Technical Seminar in Software and Knowledge Engineering)
msinufiRmadafidutagtunasidmdaduitonanngdernglumuivngs
gorduasuarany dudumslusuuuy msvssenduuuilag Ineins mseAusgludu/
58U N3ENER kazn1sailayURn15939
Professional practices of the current technics and trends in software and
knowledge engineering; class will be conducted in a lecture/seminar format with

guest speakers, class discussions and demonstrations, and hands-on workshops.

01219498 WA RITIEY 1-3
(Special Problems)

[y

N13ANYIAUATINIIAINTINTONAUITUAZAIUITEAUUTYYINT waLTHULTES
Weuduseauy
Study and research in software and knowledge engineering at the bachelor’s

degree level and compile into a report.

01219499**  1ATIIUNGUUIANTIULONAWIS 3(2-3-6)
(Innovative Software Group Project)
Aniifeaioumnneu 01219395
Tassunguszezenlunisafrauagimunadosflouinnssy Asamanuiuay
fnwsiadmAmnssurensuasLari U Amnssuausidnde iy
Long -term workgroup project on production and development of

innovative tools that combine knowledge and skills from both software engineering

and knowledge engineering together.

** 57831UTUUT
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3.1.5.2
01200433

01204216

01204222

dAa. 2

5'1&J%'\ﬁu‘ﬂuiﬁa%ﬁuanuﬁngm
SPUUDAIRA Y IULaZINTANUIAL 3(3-0-6)
syuualfdyau sTuulvsALwIAL SYUU SCADA wag szuudnenseualningly
silulszimAlnessuu Interlocking gunsalinsssaly gunsafuussalyl ssuvdeansuuy
sineq AlAFusal gudmugusiAusa seUu SCADA seuutnenszudlrlihudsalin szu
PonszualwiinsznansauuuTedl 3 ssuuiionszudliiiussgenssuaaduiuy Catenary
wag Pantograph anndangluihdmsusaluin nsgeu
Thailand’s Signalling, Telecommunication, SCADA, and Power Supply System,
Interlocking ~ System,  Wayside  Equipment, On-Board  Equipment, Rail
Telecommunication System, Central Train Control Center, SCADA System, Rail Power
Supply System, Third Rail System, Catenary Cables and Pantographs, Rail Power
Stations, Field Trips.

Aanuavilunaraidmsvimnsnouiines 3(3-0-6)
Probability and Statistics for Computer Engineers
IfidosSeunnou : 01417167

mnuthazdu asnhasduuuiifeulvwaranufudassveananisal fuusdy
lideilosuazseilos  flaidunmsuanuasuazarimuiuiy  Aedduvesiuysduionay
VAR NUBITIWIWAVIIAIMEY NETINATINaIT aANTIUUILAENITATININNIT
38378 NMIUTENIUAINTIENES MINAADUATIAFUATING N1TUANKIINTAUAIDES Y
Aderiy NINAFDUANLRAFIU miiJizqﬂﬁﬁuﬂ@mmﬁmﬂﬁmEmﬁ’gmaii‘

Probability, conditional probability, and independence of events. Discrete
and continuous random variables. Distribution and density functions. Functions of
one and multiple random variables. Laws of large numbers. Central limit theorem.
Descriptive  statistics and distribution representations. Parameter estimation.
Goodness of fit test. Sampling distribution. Confidence Intervals. Hypothesis testing;

Application to computer engineering problems.

N1500NLUUTZUURINS 3(3-0-6)
(Digital Systems Design)

szwﬁ%ﬁaﬁugm HyAdlauuuya mATANTITERNLUUNNATI aedning N13an
YuansanelianTign 1999 8sUszaNInsg I 2andeddu WAU-NdeUseTdedduuLY
Usganunattaziuulduszaune) Aueate sou hazlsy 1asAn nsldreuiomes
YIYDDNUUUNATING

Basic digital systems; boolean algebra; digital design techniques; logic gates;
logic minimization; standard combinational circuits, sequential circuits; flip-flops;
synchronous and asynchronous sequential circuits; PLA, ROM, and RAM; arithmetic

circuits; computer-aided logic design.
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01204314

01204322

01204331

dAa. 2

a0AdIMTUNISUTTENANNIIMNITUABLAIABS 3(3-0-6)
(Statistics for Computer Engineering Applications)
Apiideaieumnmiou : 01204216

fugtunsadd  maduefuaznsaienmdeya  mslenesidoyauuulsaan
TATRANUUUTUTIN MINATIZvLUUanneY  @ddludideu  niswlsudeya  wnsin
srprvng msdondauds fMdtansussduneflilunisSeuddoedos  nisuszgndnis
ann

Fundamentals of statistics. Data exploration and visualization. Analysis of
categorical data. Analysis of variance. Regression. Bayesian statistics. Data preparation.
Distance measures. Feature selection. Evaluation metrics in machine learning.

Applications of statistics.

PEATTJARL 3(3-0-6)
(Embedded System)

lulasroulnsamesuuuilesn  TWswnsuwuuiledn  syuuUfiRnisnanass s
AMuNE1 NseenkuUsTuLdedald T3nseanuuuedesiiewddy wieUsEtaNaLUY
Hesmaneviae svuuilefuuedetng nsfeusowayssuudayaiama

Embedded microcontrollers; embedded programs; real-time
operating systems; low-power computing; reliable system design; design
methodologies; tool support; embedded multiprocessors; networked embedded

systems; interfacing and mixed-signal systems.

druraUsEaugeNALITIZTUY 3(3-0-6)
(System Software Interface)
IfidoaSeunnon : 01204225 wio 01219222
gondurinisuRnveukazdansmsheuvetUsunsdldoy  weawuuass &
vssglusunsy  faudeules  dausznawouualas  edslusunsy e aduiusseving
seuvUUansuasgondulsnIsuUanwlusungy
Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor; libraries; relationships between

operating systems and language translators.
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01204411

01204421

01204422

01204423

dAa. 2

NSATUIULTIAIDUAY 3(3-0-6)
Quantum Computing

LLmﬁmﬁyugmL?{mﬁﬁ\lﬁﬂﬁmauﬁm LmansAwaudameaudiu Ade n13in NS
Tiuenaudy N1suUadwuugliniy 199sAauRy Tupouitiugrumemeuduiisde
Tunouiinisudamies Juneuisusndiusznou uasdunoudsdum madisads
maudy N1sUszndldualsuiunsuiomes

Basic quantum physics.  Models for quantum computation.  Qubits,
measurement, quantum entanglement. Unitary transformation. Quantum circuits.
Quantum algorithms including algorithms for fast Fourier transform, factoring, and

searching. Quantum cryptography. Applications of quantum computers.

LA30UNLADNNINDT 3(2-3-6)
(Computer Networks)
Agfideasounnriew : 01204325 wie 01219224

yalnslnneaiiad/lofl mseenuuuiaviiegled Tnslnasanisdmdunis nisidenles
seraesetedefidi/left Mmsdanmseietn  AnuiuawenaIetie  Bufivealea
TUsunsudssendsuLesetig

TCP/IP protocol suite; IP address design; routing protocols; internet working
with TCP/IP; network management; network security; multi-protocol fable switching;

network applications.

UFTRMsLASaTBLag SRR gL 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
Afisesdeunnten : 01204421 WiaiSoundeuty

UFtRnsAeafuien 01204421

Laboratory for 01204421.

andnenssuimesiuaasotneuarnsussenadldu 3(3-0-6)
(Network Kernel Architectures and Implementation)
Afideasounnnew: 01204332 %ise 01219222 way 01204421
wAnmsimwanlnenssueesiuainiedis lassasideyaluszauimesiua
1ASETNAITU NMTONBILUMLIANNEY  MsUszanudwnglueesiua  TUswalaznIs
Indamiy msdoyaluszauimesiua maiaulugaeseiglusziuimesiua mMsdeusie
serinlugamesiua nsuszendldandnenssumesiuanieniy
Network kernel architecture concept; kernel data structure; device driver
structure; memory addressing; kernel synchronization; process and interrupts; data
communication in kernel level; kernel module implementation; kernel module

interface; network kernel architecture application.
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01204425

01204426

01204427

dAa. 2

MsiUsuATUSTUUBUmMBSLIN 3(3-0-6)
(Internet System Programming)
Sfifeadeunnnen : 01204325 wia 01219224

FER/Nof nrsdeulusunsusu-liusnng nsdeansseninenssuiuns nsee
Usvanudenifinidfiunzgiidonin nszviumsivou soifeniin tuneultdmiudsu
wagdlu3nis WsunsudugunsalinIete

TCP/IP; client-server programming; interprocess communications; TCP and
UDP socket interfaces; daemon process; raw sockets; algorithm for client and server;

network device driver.

UftRnaidernsuaznisieedugs 3(2-3-6)
(Advanced Network and Network Configuration)
Fpiideaieusniiou : 01204421 uag 01204422

Inslvasan1sdaLEunNa mséﬁgwhﬂﬁmuqmm%’wﬁa N598NLUULAZNISHIAN
STUULAULANOU 5UUNITEIRT NT09NLUUITEUUATTIBUIIUNIN N19Y91UTINAY
YosgUNIRlAINMAINVAEKHER

Routing protocols; access control lists; design and configuration of virtual
LANs; switching systems; wide area network design; multi-vender device

interoperability.

ANNUABANYSEUUADNNILNBSLATLASDUY 3(3-0-6)
(Computer System and Network Security)

AUUaen S EN1aTEUUABLAIMBS WAL ST ULLAS 0T8T ldu nslauflaesialy
n1stesiuuaznisanteymiainnislaud yneeuvesidile ynsouveIssuuUiunnIs
Tneialy wdesilolunsnsiageuninulasnss NMINAEEUNITRIZITEUUATOT8 13
Suiloftuiwsnisal MavawuleuveauUaondiy

Practical computer system and network security; common security attacks;
attack prevention and mitigation; TCP/IP vulnerabilities; common OS vulnerabilities;
security auditing tools; network penetration testing; incident handling; security policy

development.
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01204428

01204429

01204433

dAa. 2

syuumsuimesisiuuliane 3(3-0-6)
(Wireless Embedded Systems)

anUnenssy n13Uszynd wasyalnsinaeadmsuiniavieiledaliane nslvnaea
doansiiszAusng 9 mavduniataznisivavestoya nisnauLazUszananatoya
FENINNN N159198WaNemadsgunsalasietaya NM3IAN13AE nsauaulninlad
ALk Rad e RS uaanifeulesldane

Wireless embedded system architectures, applications, and protocol stack;
communication protocols at different layers; routing and data flow; on-route data
aggregation and processing; node- centric and data- centric addressing; power
management; topology control; developing and deploying software on wireless

nodes.

w3eTneliansuarn1sinanuAIl Y 3(3-0-6)
(Wireless Networks and Simulation)

58 eansuuuliane wievisanigdwuulians walulad wnsgiuuas
dautsznou msmuaunslddeuvuliae anrdnenssumsniosamuuuliansuagnis
28NLUU ﬂqiLﬁﬂLﬂ%"\]LLagﬂ?iﬁﬂﬁlﬁ@&la ﬁumaiﬁmmum?{auﬁ ﬂ’]i’ﬂﬁﬁ@\‘ilﬂ%@“(ﬁﬂ 19
UszlliuUszansnnasedig

Wireless communications, wireless local area network, technologies,
standards, and components; wireless medium access control; wireless physical
architecture and system design; integration and implementation; mobile internet;
network simulation; network performance evaluation.

nsiUan1wlusinsy 3(3-0-6)
(Programming Language Translation)
Adifesdeunnnen : 01204225 wia 01219222

N39RBIAUTENDUATYILUSIATY mmilﬁaqﬁwﬁmﬁummﬂamm TUsunsuay
FLUan e NTIATIZTIANI LTINBFURNUS LALITIANUNLIY NIFIAANTUAITAIT
dydnunl mafusiaeies msuiusialimneian  nsdansteRanainsgninems
hua

Organization of programming languages; introduction to programming
language translation and translators; lexical, syntax, and semantic analysis; symbol-
table manipulation; code generation and code optimization; compile-time error

handling.
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01204434

01204435

01204436

dAa. 2

FEUUAUIULUUTUIUBAS L UUNTENE 3(3-0-6)
(Parallel and Distributed Computing Systems)
Aiidoaseusnneon : 01204225 way 01204332 38 01219222

aNNIwaE UMV TRvITEUUMIUNTENY  BTakdsiasgevlilIshuuruIY
syuvvenelauazsyuuIua g auueaLarALUaenfEvesTEUL nsiwalungy
el USRI
Principles and practices of distributed systems; parallel hardware and

software; scalable and large-scale systems; system reliability and security; cloud

computing; MapReduce.

sluvimlnwlusunsy 3(3-0-6)
(Programming Language Concepts)

IAssaiuaznsinesaUsEnaunwlUsinTy  Musznanan Iy NNYEUNUGS
giladaya NMIAIUANAIAUNITINNIL MImUANlUTLNUEes NSIRNTMIENUAIINT
WMATANITFUYNTNITHARZEIUTRINIYT  NIIANBILALLIUSHUTIEUNTOULUIAANANUBINTS
TUsunsu

Structure and organization of programming languages; language processors;
syntax; data types; sequence control; subprogram control; storage management;
implementation techniques of each language feature; the study and comparison of

major programming paradigms.

IPINTTUTEUULIANAN 3(3-0-6)
(Real-time System Engineering)

T8111azUsELnNUDI5EUULIANR5 T USLLAUNITRBNLUUTLUULIANDS S 62
LUUNesUea AuAmuseadsne audedeld nnsmeundeutu nsniliid
Famgiu msdeans msdeardiunanaie msatiuayuvesmwinazinegaaiosdle svuy
NANATILUUERAT nSANY

Definition and types of real-time systems, real-time system design issues,
formal models, fault tolerance, reliability, concurrency, synchronization,
communications, real-time scheduling, language support and tool examples, real-

time embedded systems, Case study.
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01204437

01204438

01204451

dAa. 2

AMUUADANYTEUUADLNILADS 3(3-0-6)
(Computer System Security)
Apiieadeusnmiou : 01204332 uag 01204325 vide 01219222 way 01219224
dnfiuguausiuasaonsy Ineinisstady N1IAIVANNISIUIAS N1TEIUAIDTS
autunsUaenfevessyuy mmﬁumﬂaamﬁmmgm%’az&a auiunsUaenfeves
wietns  Ussiusuanuiunsaendslussuunouinnefuasdumedidn  ngvaned
Aeadastuanusiuasasndevasszuuneufiames
Security principles, cryptography, access control, authentication, operating
system security, database security, network security, security issues in computer

systems and Internet, laws related to computer system security.

andnenssulusunsuyssendseAusdnns 3(3-0-6)
(Enterprise Application Architecture)
AniideaFousnneu : 01204341 vi3e 01219243

andnenssuvesszuurauiaees aolnenssuvesssuuiiudoya antnenssu
BoWi kI3 Tr Uk LITlUsunINYUsEY e andnenssussuuaduUaende
andmonssudauinisuaznsiwiandesuinig waluladadeludsiunisfiuin nsiu
ToyaALITUULATEYY

Computer system architecture; storage system architecture; system software
and application software architecture; security system architecture; service-oriented
architecture and service-oriented computing; recent computing, storage, and

network technologies.

NN3ONLUUTEUUTIUTYA 3(3-0-6)
(Database Systems Design)
JuiifesFeumnon : 01204351 e 01219231

wuudnaevestoya izwgwuﬁazﬂamuéﬁu%ﬂ WUULATRYNE LaghUULDeduNuS
Tassadegudoyademssn  oufifuasaruduius maviuussiagiuvesdeya aw
Fansgrudeyariiensivuauazasua Mssnwimnuaendevesdoya matiudises
foya mssnwmnugndes Anudedels wazauAsEnmveseya srUUgIUTEYALUY
ns¥ae

Data models; hierarchical databases, network databases, and relational
databases; structures of logical databases; entities and relations; normalization;
data definition languages and data manipulation languages; data security, backup,

consistency, reliability, and integrity; distributed databases.
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01204453
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nsdnnsmalulagalsaumne 3(3-0-6)
(Information Technology Management)

N59NSTUUMNENUALUIATENTAUNA  AITINUNLIUSTUUANTEWNA  A19
ININITNeInITIImAlulagaisaume  n15IAN1TIATINSEINTUAITERALUY  NITHAILN
Msade msinde warnsUssdiunasTuLaNsEUIMA nsnssienldene/mauseTowd
dmsuszuuanTaumna HansenuvenAluladansaumnadenAng foyana wavsadaay
WesTsu nvinsuarulsueseiussmaifedostumaluladansaumne

Organizing information technology (IT) departments; planning information
systems; managing IT resources; project management for the design, development,
implementation, installation, and evaluation of an information system; cost/benefit
analysis for information systems; impacts of IT on organizations, individuals, and

societies; ethics, laws, and national policies concerning IT.

MsfuAukazNImiliasdayaliu 3(3-0-6)
(Web Information Retrieval and Mining)

fugtunmsiuiu wegnsdadidutoyanisussidiudssaniam nsesadaiu
ywalvg ndesdiolumsviasseil Tassedeiugusuelng ssuulidgaia audinmg
affuarlassainoniunam  Ussannisdiduuuudsdsd  maviniesdeyaiuiden
wazduannden indesdiemiiosuusiasinisusulnivesiu

Basic of information retrieval and ranking; performance evaluation; large-
scale web crawling; indexing tool; large-scale infrastructure; google file system;
statistical and structural properties of the web graph; type of link-based rankings;

web content and web log mining; mining tool; web refresh model.

nsinnsmaluladiasuinnss 3(3-0-6)
(Management of Technology and Innovation)

weluladmaluladansaumauinnssunagnsiiiensdnnsmaluladuazuinnssy
Tanstinveunaluladuazuinnssunisasunalulagnisiauimalulad n1saiunu
wazmsUssdiurawmealulad n1snewnuednnssy  nsiuinnssulduoR msenuay
waznsUTEiuNauInNIIUNITUIITY

Technology; information technology; innovation; strategy development for
managing technology and innovation; technology and Innovation life cycle;
technology planning, development, evaluation and control; innovation planning,

implementation, evaluation and control; competitiveness of technology and

innovation.
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01204457
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nsmilestayainIaviedeny 3(3-0-6)
(Social Networks Data Mining)
unAndnuazdunoutimslumslinneidoyauueiernedineaulatan
HUNDIVINTVINVELDITBYA NMIAUNUYLBY NTHATILHITAUINAT N1VIIUIENT
Foules mIlameidnina
Key concepts and algorithms for analyzing online social networks from the
data mining point of view; community discovery; evolution analysis; link prediction;

influence analysis.

waluladiIudsnnumng 3(3-0-6)
(Semantic Web Technology)
wnAniuldsrumng nw e1sen leAuudaea dmnssuesulvlad nsl
LARNE Mwderauleunne Safawsuaziefile wissdlenislusunsy vSnaiu
WIAMUAUNY ﬂﬂsLLamﬂﬁﬂﬁiami‘dizmamaﬁaa&mmﬂmyj aﬁmﬁ‘dizﬁm‘ﬁqumaz
WsUAsNToNAKIS UuUTANG wesn-9ey wavnsatuaywveInIwvedusunsuUsEaa
WUUTUIULAZ NS DUAY miilizqﬂﬁﬁm%ﬂmmwma
Semantic web concepts; languages: RDF, OWL; ontology engineering; reasoning;
semantic web query language; middleware and API; programming tools; semantic
web service; their implication to big data processing; high performance hardware
and software framework; map reduce, fork-join and language support for parallel

and concurrent programs; applications of semantic web.

nsudsruandody 3(3-0-6)
(Introduction to Computational Finance)
Afideasoumnnew : 01204216

msdulesdiu AUNTUNIAINITLIU ANFUNUS ﬁ’nmL‘i‘JuLWﬁJuma LAZANUAAIEARY
LLUUﬁi”laaﬂayﬂiuL'Ja’flm/l’]\‘m'ﬁﬁu msedeuiivuuuTY  suliiedessiuin wazns
aUUNBURATSLA m'ie'%iuasmaiﬂaslsé’fﬂﬁﬁ’lmﬁmgﬂLLUUM%E]miIJizma,Jﬂ"I ANSTIATT
wngaufigauuudasafnlunemsiu  nsrmedelnalefivinzauiian  nsiuluy
poulay

Introduction to finance; financial time series; correlation, causalities, and
similarity; time series models in finance; Brownian motion, binomial trees, and
Monte Carlo simulation; trade on pattern mining or value estimation; optimization

heuristic in finance; portfolio optimization; online finance.
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01204462

01204463

dAa. 2

Uy Usehivg 3(3-0-6)
(Artificial Intelligence)
AniidoaFounneu : 01204313 w3o 01219217

sua‘ULGUGILLazﬁm“uaﬂﬂigfg”lﬂizﬁiﬂi mil,mummi 1AT9E319AILTN NINUNANE
MamaRakUUasdukasmadan1sAu inud N15319uNY N155BusnUsEIIaNg
AWETINR irumansaenfiomes svuulideansy

Introduction to artificial intelligence: its scope, history and techniques;
knowledge representation; memory structures; reasoning mechanisms; probabilistic
reasoning and searching techniques; games; planning; machine learning; natural

language processing; computer vision; expert systems.

szuuitrungmaidossi 3(3-0-6)
(Introduction to Expert Systems)
ApiidoaSeusnnen : 01204461

LV]ﬂﬁﬂﬂ’]iLWlUﬂ’J”liJiLLUUﬂiE]‘U LL‘U‘Um;]Lﬂmsﬁ WAZLUUTIIAIUAUIY ATTAUNY
FIUANUF NMIOUVANANIETDRUNINUALNBENAT FIRENTLUULTIUIYNT NTBBNLUY
LAENNTATNTLUUETUIYNNT madeulasfuszuuanudnlaniwsssuna

Knowledge representation techniques: frames, rules, and semantic networks;
searching knowledge base; reasoning mechanisms with forward chaining and
backward chaining; expert system case studies; design and development of expert
systems: knowledge acquisition, validation and verification, user interface and

natural language understanding.

nsUsvananan TSI ady 3(3-0-6)
(Introduction to Natural Language Processing)
wé’mmaﬁﬂmmijﬂiﬂajiﬁummi’mmmwizmamammwimwa A5ILATIEN
1A59a3 19U loARNNEEURUS NMTUNUAIUINBURIUTElEA N1TILATIZLAYES 1AM
Aetuseninasslen
Introduction to basic computation of natural language processing; syntax
analysis of structure of sentences; semantics of sentences; analysis and relation

creation between sentences.
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01204464

01204465

01204466

dAa. 2

AAuAEAIAONNIADT 3(3-0-6)
(Computer Vision)

Lunan1sAuiagunin N13R5393UBU NsunUgUTILAENITHULEREUSI NS
afapanuay  M133dng  lasedhgdszanniiedlunisussinananiniigneuiomes
wiataadludluviruransneuiunes

Image formation models; edge detection; shape representation and
segmentation; feature extraction; object recognition; neural networks for computer

visual processing; modern techniques in computer vision.

mw‘hmﬁaﬁa;ﬁLLazmiﬁuwum’mﬁLﬁmﬁu 3(3-0-6)
(Introduction to Data Mining and Knowledge Discovery)
Afiseadeunnneu : 01204351 wde 01219231

NTTUIUMTAUNUAIINS NTIATIEYTRYa Msd1TIadeya Nsnseutaya
watansimidesdeya n1sduundeya n1sAuNUNgANUANRUS n1sTanquteya
nsUssgnAnMvimilesteyaluaininssy

Knowledge discovery process; data analysis; data exploration; data pre-
processing; data mining techniques; data classification; association rule discovery;
data clustering; data mining applications in engineering fields.

NSSEUTIEN 3(3-0-6)
(Deep Learning)

TssthgUszamidioy umAafiuguisafunisdouuouidaon duneuisng
Anasuiinufeiuneuismslwmumnuduuaznisdsandoundu lassdisuuumeulagiu
lassneuuviungy msseuskuuldddinasy lumanisade leadmiudymaidu
nsUseynaldlassneUssamifisuwuuan

Neural networks. Basic concepts of supervised learning. Training algorithms
including gradient descent and backpropagation. Convolutional networks. Recurrent
networks. Unsupervised learning.  Generative models. Models for sequence

problems. Applications of deep neural networks.
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Anansusufi oy 3(3-0-6)
(Introduction to Robotics)

nANNITAUgIULEI uBLS FaumansLaznITuUas AR ugIuNenamIans
Faumans Ut IuazIaumanSHNEY N13IALATNITNTEAY NITIURUEUNIG NS
muaudoundu nsUssgndldanuvugud

Basic concepts of robotics. Kinematics and transformation. Basic mechanics.
Forward and inverse kinematics. Sensing and actuators. Path planning. Feedback

control. Applications of robotics.

NISATUILTIF LAY 3(3-0-6)
(Numerical Computation)
Ipiieadeusnmiou : 01204212 %30 01219118  uag 01417168
Tassadesruuiavinuesneninmes Juneuitiitensussnanaaunds ns
T¥nenfinmosifiomsuidasmmsimnsalagsinds msmaUszanums mameysiug
N15BUMNIALTLEY NMSdaNNITeuNUS svuvaun sludy wagliadu nisusumidu
Thefinzay wavfulaisesognusa
Number systems; algorithms for number crunching; solving engineering
problems with computers: estimation, differentiation, numerical integration,
differential equtations, linear and non-linear system equations, curve fitting, and fast

Fourier transform.

JEUUAMIatinduazn1sAIuAY 3(3-0-6)
(Mechatronic System and Control)

M5EENLUUSEUUNE T ALAZN15Ea8uUY M3UsTssuuLtesdy nsnseily
o msenesilulasmuaafieiosnm nseeniuufimuas sEUUYUEUALAY
waamseindildauaie Wuwesuazuengemeinuaniavenaiesdng aumanmans
gnluliRlugnanngsy

Modeling dynamic systems and simulation; basic system identification; time
domain analysis; frequency domain analysis; stability; controller design; practical
robotic and mechatronic systems; sensor and actuators; machine intelligence;

industrial informatics.
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01204482
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dAa. 2

poufnesnNI AT uugIY 3(3-0-6)
(Foundations of Computer Graphics)
Ipiideadeumnniou : 01204313 %30 01219218
Usgmansuazaimsulursuiimesnsiing szuuaouiameins ingd diuse
Jsvanudmiunadeulusunsussgndngfing duneuiSusamesnafindfiugiu n1sulas
LSRN AU miﬁmsmﬁmumﬁuaaﬁﬂimg nMsdDIAAYMTLTURD LR
History and overview in computer graphics; computer graphics systems;
graphics application programming interface; basic raster graphics algorithms;
geometrical transformations; viewing; visible surface determination; illumination and

surface-rendering.

NsianaUIENINARLNIMESHUNY LY 3(3-0-6)
(Computer-Human Interfaces)
AfiFosSeunnnen : 01204313 ude 01219218

n1T8RNKUULAzAs19TEUUARRasEnI Nl IdTuAsuiwmes andnunssudiu
g15a3s wazganiwIsvesanIdaudlnuana srUUNsUTNTUEeTRgn1sTantsdIuy
WARINALUULANDU LASYRINTIRg

Design and construction of human- computer interfaces; hardware and
software architecture for personal workstations; object- oriented programming;
interactive display management and windows.
N5USTUIANAF Y Y IUN WA 3(3-0-6)
(Digital Image Processing)

nsUTzINaNAd Y IUNINAT D Lﬁu%umau‘i‘ﬁiuu‘%umaamiﬂ3354ﬂﬁmﬂﬁi’fmu
939 19U N15UTELIANANIN N1TUUaBalalATY N1IVTAFYYIATUNIU N1TATINTUVDU
N1SUTUUASNIN NISWUSEIUNIN NsidsTiavasnwaereuiines nsdudadeya U
A @ nisunuinglugunmuaznsiandng

Digital image processing emphasizes on image processing algorithms in the
context of real-world applications such as histogram transformation, noise reduction,
edge detection, image enhancement, image segmentation, image coding,

compression, color image representation and object representation and recognition.

AMIAAIENTIAINTIN | 3(3-0-6)
(Engineering Mathematics 1)
afiauagaudeiiosueailadidu syiusuaznsuszynd Adseyius Uswusuas
nsUszend sruuitaifedn vitushinsuuy Sdunazeynsy nsguifodeadnman;
Limits and continuity of functions, derivatives and applications, differentials,
integration and applications, polar coordinates , improper integrals, sequences and
series, mathematical induction.
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AUAANANTIAINTIN I 3(3-0-6)
(Engineering Mathematics II)
Adideaseuninou : 01417167

VNRBTLALLIVIANNIATIEINTIAY uaaaRavasilanduraefuys unandaves
HsAduaanmos

Vectors and solid analytic geometry, calculus of multivariables functions,

calculus of vectorvalued functions.

Handvaly | 3(3-0-6)
(General Physics 1)
nafans n1sideunLuuensuetin adu namansvatlva suvnamans

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

UURNSHEN | 1(0-3-2)

(Laboratory in Physics 1)

Fgfideaseuninew : 01420111 wiendeudu e 01420117 viendoutu
UftRnsdmsuiniEndialy | vide MAndiug |

Laboratory for General Physics | or Basic Physics I.
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