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01418114*  Imenmisroniamesilosdu 2(2-0-4)
(Introduction to Computer Science)
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FugouluszuumuiLAes N159A0IANITVBITEULABLRINDS andaonssulaatoud 185ves
i3etngmeuianef AnuiuAesanTaUmA n1sUseynaszuueeuiuneslutdagiu a5us55ume
ADNTILANDT

Development of computers. Data representation in computers. Number systems.
Computer hardware components. Computer performance metrics. System software.
Compilers and programming languages. Complexity in computer systems. Computer system
organization. Client-server architecture. Computer networks. Information security. Current

applications of computer systems. Computer ethics.

01418112*  wusAAn sTUsunsuiboedu 3(2-2-5)
(Fundamental Programming Concepts)
Jwfidesdeuandeu: 01418114 wieandaufiy
N13AMTIAINIU NMITINANALTINTINE N1TWAT Y AMseanuUULaaulUsuATITY
fiug wnesdienslusunsy wadansTusunsulassadne assadeauay n1sUszananalusunsa
NSARAILNITTNIULAZNITATIINTBUNNTDITBIIUTUATY
Computational thinking. Logical reasoning. Problem solving. Basic program design and

development. Programming tools. Structural programming techniques. Control structures.

Program execution. Program tracing and debugging.

01418113** ANSIUSHASUABNNLNDS 3(2-2-5)
(Computer Programming)
JefidesssunInow: 01418112
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High-level  language programming. Types. Variables. Input/output statements.
Conditional statements. Repetition statements. Functions. Procedural abstractions.
Recursion. File input and output. Basic data structures. Data abstractions. Objects and class
definitions. Object attributes and behaviors. Program debugging and testing. Good

programming practice.

01418131 ASINANENSVDIRINAABUNILADS 3(2-2-5)
(Digital Computer Logic)

Y

N1598NWUUNITNTINLUBINU Msunudeyaiavansaunalagdyyuadia n1sassia ns
WVIUFILAULAZNIAIUIN F0NUNINTINABURNIADS
Basic logic design. Representation of both data and information by digital signals.

Coding. Number representation and arithmetic. Computer architecture.

01418132  vaNYANIIAMUI 4(4-0-8)
(Fundamentals of Computing)
ngunsrwadiyn mudesilukesadd nisi liiAenataznisussgndludneinis
PONTIIADS
Theory of discrete computing. Probability and statistics. Implementation and

application in computer science.

01418211**  A1ga319vaNALIS 3(2-2-5)
(Software Construction)
JefigesSounnnow: 01418113 %39 01418212

[ [ a

N15LUTUNTUTIING T AATE NANNITRDNWUULTING N15UTENBU dUNITTUNBA ANIENY
doug1u dhudeUsyan aaraldeunussey AlnUnd Srdutuvesin ununmnstusetussning
Aana Mmiuglunisunua lassasistayanain Mslusinsuldavanisel Mssuinwes wuusunis
P9NLUUY

Object-oriented programming. Objects. Classes. Object-oriented design  principles.
Composition. Inheritance. Polymorphisms. Interfaces. Abstract classes. Exceptions. Type

hierarchy. Class dependency diagrams. Representation invariant. Dynamic data structures.

Event-based programming. Refactoring. Design patterns.

12



01418212**  m1slUsUNTUNET 3(2-2-5)
(C Programming)
Jiidoussumnieu: 01418114 v3e 01418112
lassafanagdiugosvein1wd nannistusinsune® uaznisuszend

Structure and elements of C. Principles of programming in C and applications.

01418213**  mslUsunsuMu¥IlAUDa 3(2-2-5)
(COBOL Programming)
3%1ﬁ€1’aas§aumﬁau: 01418114 %39 01418112
lassafanagdiugogvainwilavea nanmslusunsunwlavea wagnsussend
Structure and elements of COBOL. Principles of programming in COBOL and

applications.

01418214**  A15lUSKNTUNIIATN 3(2-2-5)
(Visual Programming)
JwrfidesSeusnneu: 01418114 %3e 01418112
LLuaﬁﬂﬁugwu%inLmimmmm‘w yllaveadaya AU wad1au laseasiealuny
Tsunsugey wily fpjuau dudeuszaunsindugld n1sdnnisiudetianain
Basic concepts of visual programming. Data types. Variables. Arrays. Control

structures. Subroutines. Files. Controls. Graphical user interface. Error handlings.

01418215**  A15lUTHATUATIEIRTIIN 3(2-2-5)
(Java Programming)
FuriidesSeusniow: 01418114 %S0 01418112
1AT9E3 1AL EINLDEVBINIBIANI NANNITIUITUATUNIYIND kaENITUTEYNG

Structure and elements of Java. Principles of programming in Java and applications.

01418216**  #anA1ElUsHATY 3(3-0-6)
(Principles of Programming Languages)
Jurfideaounndow: 01418113
IAssasansienuniw Lensaluasessarans n1saszRdnsilazn1suasdiu viauay

lassasivesdeya lassasemuay lUsunsuges
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Language definition structure. Syntax and semantics. Lexical analysis and parsing.

Data types and structures. Control structures. Subprograms.

01418217** ﬂ'ﬁI‘UiLLﬂiﬁJﬂTﬂﬁaﬁ{] 3(2-2-5)
(LISP Programming)

a &

yNdesEUNInaY: 01418114 s 01418112

€

WUIAANUEIUTDINITIUTUN ST s Fulazn s TUN S B d yyanwal laseasnauas
drudosvasnwaal nannislusunsuniwidal nisnmueailendu s1en15uazn13UsENIaRas18N13
ﬂqﬁ%’uﬁfsﬂsgmé’ﬂmsﬁmummszéwﬁzgmwﬁa;ga unagdauaxdn mslusunsudeidsludat uas
nsUszend

Basic concepts of functional programming and symbol manipulation. Structure and
elements of LISP. Principle of programming in LISP. Function definition. List and list
processing. Recursive function. Data abstraction principles. Lambda calculus. Imperative

programming in LISP. Applications.

01418218** n1slusunsum e lnsaen 3(2-2-5)
(Prolog Programming)
JvrfidesSeusnneu: 01418114 %3e 01418112
ﬁlug’mmiﬂmam%f wsaAn M3lUTLASITIRSINe lassaseuazdiugasvesniwl Insaen
NaNASIUTHATUAIEINTABN NITHINAANSUALNITIIN mil,mummif N197329d8UAIY
RN I9EAATS) NSAUN LLasmsﬂizqﬂﬁ
Basics of logic. Predicate. Logic programming. Structure and elements of Prolog.
Principle of programming in Prolog. Resolution and unification. Knowledge representation.

Reasoning. Searching and applications.

01418219*  msRnUURMIHAUIGaNALIS 1(0-3-2)
(Practicum in Software Development)
JwiidesSeuannou: 01418113
wmafiansTusunsuLasimugendus w3esdle nszUIun1s NMSUILINZANMNAR NISHEL
FOUAWITHULUY d@nniandeunisvinulungy
Software programming and development techniques. Tools. Processes. Idea

incubation. Software prototype development. Team working environment.
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01418221%*  szuugudoyailosdu 3(3-0-6)
(Fundamentals of Database Systems)
JwriidesSeusnnou: 01418113
LLmﬁmLﬁ'mﬁugm%gaLﬁg‘jaQéTu \hmsnevesszuvdanisgiudona anulsiflsisvostoya
ysanmuazanuidedeld n1sdnesdnisidanssnzuaziBanienin issuazfsisdes fuuy
Toya MKUULTIFUITUS ussvinguteya nwilewdeya nauunsudeya
Introduction to database concepts. Goals of database management system. Data
independence. Integrity and reliability. Logical and physical organizations. Schema and

subschema. Data models. Relational models. Data normalization. Data description languages.

Data dictionary.

01418222** msUszgnddumasidiailanisnwidivd 3(3-0-6)

(Internet Application for Commerce)

a o

Ay daeseuNInaY: 01418114 s 01418112

4

mnufidossuAsiudumesidn wmadauaziaiesflodmivdumediidn adlidiiu ms
sankuukaznIsiauIvled gsfanaznisnidudludumesids arulasadeluduinesiin
grudaya Wswnsuussgnduudumesidauaziantiiu

Introduction to the Internet. Techniques and tools for the Internet. World Wide Web.
Web site design and development. Business and commerce in the Internet. Internet

security. Database. Applications on the Internet and World Wide Web.

01418231**  lassairedaya 3(3-0-6)
(Data Structures)
JuiideaFounineu: 01418113
Tassadedoya dunouiBdmsuldnuments nesdeu umees duliiuaznsi Tassadoudly
wazn1sUsENIaNALTTY
Data structures. Algorithms for implementation of lists, stacks, queues, trees and

graphs. File structures and file processing.

01418232  N139BNLUULAYNTIATILVTUROUTS 3(3-0-6)
(Algorithm Design and Analysis)

JfideaSeusnieu: 01418132 uay 01418231
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LUIAATNUFIUTDITURDWTD NTIATIEVTURNDUTTITNALNAIEAT N1TILATILATUADUTTNIS
ISERAAULAZNITAUNT WATATITUADUTE T5N1T0DNUUUTUNDUTS
Basic concepts of algorithms. Mathematical analysis of algorithms. Analysis of sorting

and searching algorithms. Algorithmic techniques. Algorithm design methods.

01418233** mwuadwnvanazanUnenssuruianes 4(4-0-8)
(Assembly Language and Computer Architecture)
iideaseuinneu: 01418113 uag 01418131 %30 01418113 way 01420245
1ATIATNVDINLDALGUUA mﬂﬁﬂmiﬁmumaﬁuﬁagj wiluSU/d999n NITLUIEIUTDY
TUsunsuwazni1sidonles nsadelusunsun wwedwuud dnvauzanizvesaainenssy
AOLADS NATITIREN1TDNUUULAYALTIOULYDITEUU N1ILANARTENINTIAFDANTTOUY N3
ponuUUYAAAs fruszanananan szuuiudideya maviaunuuaeve nwesuazannenssu
wuusan aantnenssuiuuruiu
Assembly language structure. Addressing techniques. File input/output. Program
segmentation and linkage. Assembly program construction. Computer architecture
characteristics. Effect on the design and performance of system. Price-performance tradeoffs.
Instruction sets design. CPU. I/O system. Pipelining. Vector and RISC architecture. Parallel

architectures.

01418234** mslusunsudumesiiinvasassnas 3(2-2-5)
(Programming Internet of Things)
JwiidesSuannou: 01418113
fugulilasneulnsaiaesuazszuuuudn mswangensuidmiulilasnoulnsaaesuas
STUUUUTNGULRS QﬂﬂizﬁLLamma ﬂ?iﬁ’JUﬂﬂJQUﬂiiﬁéu muﬁu%”e};ﬂa WuAnUe DU asIinvDg
asnas nshnsedeans mslenderudsniies MaRwundnsurinuuIAnvesdumesiinves
GERILER
Basic microcontroller and system-on-chip. Software development for microcontroller
and system on-chip. Sensors. Output devices. Controlling other devices. Storing data.
Internet of Things concept. Communications. Server connection. Product development using

Internet of Things concept.

01418235**  szuuUfuRniseiinduazmslusunsuilianssuy 3(2-2-5)
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(Unix Operating System and Shell Programming)
JuriidesSeusnnou: 01418113
sAUsENaUYRIsTULUFTRNSE NG dnvaznnsviieu diusdeUszatusedds msuims
wardan1sseuu Wiunsuussansnisuazessauselevil n1sfisulusunsuudonszuu AUl
YoesyuuUuRn1seting
Components of Unix operating system. Functionality. Command-line interfaces.
System administration and management. Editors and Unix utilities. Shell programming.

Variation of Unix operating systems.

01418311  MSLUSHATULTINA TIULUUTIINIY 3(2-2-5)
(Challenging Computational Programming)
JwrfidesSeusnnou: 01418232
nstusunsuwuuldgudymideiun msussendldadinaansiigalunisuiUa i
A adansiliiisnanislaseainsdoya L‘I/lﬂﬁﬂﬂ’]iLLﬁ{]iUwM’lL%Q%u@@ua% nsUszananNadny
SNUTL LIVIAALTIATUIN wmﬁﬁmiﬁumsﬁzuqq nsUSutunewdElRiussansan wesiioniw
TUsinsu
Computational problem-based programming. Application of discrete mathematics for
solving computational problems. Data structure implementation techniques. Algorithmic
solving techniques. String processing. Computational geometry. Advanced search techniques.

Performance tuning for algorithms. Programming language toolkits.

01418321**  A1SAATITHLAZAITODNLUUIZUU 3(2-2-5)
(System Analysis and Design)
FuriidesSeusniow: 01418211 was 01418221
Supeuinseiiedu insesdlolunsinsisrdsyuy FasEuuau ansansinaunazdulsl
nsinau Msfnwanudululdvetdym nsdwssianuduailunisainu Uil deoenuaznis
PONULUU NTBALUUIDNISUSENaNamgAsuines n1svienals nsthlulduasnisuseiliuna
N5iigUnITeRNKUY NIAIANW
Basic analysis steps. System analysis tools. Systems flowchart. Decision table and
decision tree. Feasibility study. Cost effective analysis. Input, output and design. Computer
process design. Documentation. Implementation and evaluation. Proving the design. Case

studies.
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01418322**  RANTZUUAITAUWNA 3(3-0-6)
(Principles of Information System)
FuiidesSousnniou: 01418114 vide 01418112
LL‘L!’J?]@“IJE]Q%Q%&LLazﬁ']'i?mL‘Vlﬁ N159ABIANITUSHIT A1TEUNANINAINUADINITVBINIT
Jans wuRaieiuTzuL Tnssadessuuansauma Jndnsseuu mefauiszuatsaung 15
syuvasaumalUinliiinng
Concept of data and information. Management organization. Information
requirements of management. Systems concept. Information system structure. System life

cycle. Information system development. Implementation of information systems.

01418323** Anenmsteymiosdu 3(2-2-5)
(Introduction to Data Science)
SuiidesSeuinniou: 01418113
foyauazunastoya mwlusunsunaziedesile nsldundstoua mavhanuazeiauazns
Jaszilyudeya N1sUsERIaNakarNITIAT BT N1saSuRUNNTaLa N13UsEend Joyavun
gy A3us53UAUToYa
Data and data sources. Programming languages and tools. Data acquisition. Data
cleaning and organization. Data processing and analysis. Data visualization. Applications. Big

data. Data ethics.

01418324 N13AANTITAMNINETAUNA 3(3-0-6)
(Information Quality Management)
JuiideaSaunnniou: 01418221 vide 01418222 3o 01418322
NaNNI5V0INTNAUAINAITAUWNA Tynd A15UTELiuAT wleu1euagn13inn1sssu
AsauUAILALAY wdeaile Ak UUkazATALUNTTEUAMAINANTAWNA NITIANE NITIATIEN
waznsUTUUT
Principles of information quality life cycle. Problems. Assessment. Policy and
management in large scale information systems. Tools. Models and techniques for

information quality definitions, measurement, analysis and improvement.

01418325 aonUnenssuszuudanisgiudaya 3(3-0-6)
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(Database Management System Architecture)
JwriidesSeuanneu: 01418221
amfjmaﬂiimaaizuué’fmmigwu%’aya ami’]m&Jﬂﬁﬁmaqgm%’a;ﬂamamw ATTUIUNITINIG
dounudeya N13d150¢ MINAY n3vEn ysaunn ANaiuAs wagmsUiuussgudeya
Database management system architecture. Architecture of physical database. Query

processing. Backup. Recovery. Replication. Integrity. Security. Database tuning.

01418326  gudeyadeussau 3(3-0-6)
(Multimedia Database)
JwiidesSeunnou: 01418221
toyafiouszan Joyadeiiles nsdusadeya lnssadregudoyadovszan nsivundil
wazmsfuAunheifivdeuszan neaeuaudimiudeussan ssuuUfdanisdiniudeUseay
wmpdian1sdsouLazdeans mmﬁummaﬁaﬂga mwisqmﬁ
Multimedia data. Data streaming. Data compression. Structure of multimedia
database. Multimedia storage indexing and retrieval. Query language for multimedia.
Multimedia operating system. Delivery and communication technique. Data security.

Applications.

01418327  szuuatiuayun1shnaulanazdaaiesnegsia 3(3-0-6)
(Decision Support and Business Intelligent Systems)
JuniifisaSeunnneu: 01418221
WWIAA N13aT1aikuY MIBATIeY wasinaluladvesssuvativayunisinaula wilestoya
dmTUaasuEn19gINg WAlLlagatuayEN1IINUSINAY STUUATUALUNISYININNGY N153ANIS
Anus Jyauseivg iSUUE;I:L%EJTMQJ,
Concepts, modeling, analysis and technology of decision support systems. Data

mining for business intelligent. Collaborative support technology. Group support systems.

Knowledge management. Artificial intelligence. Expert systems.

01418328*  SYUUUIMTINNTANTAUMNAATUNTNEINTYUARA 3(2-2-5)
(Human Resources Information System)

a ay a '

1YNABILIBUNINDU: 01418221
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WUIAALAZAITWALN NTRUMULATANITRINTIN NTEUINITTUYINOU AsUTTIULAEANS
guqmmsﬁwmu sz dauisnsTermoususIuLarstduIMIneuen Jadeanudnie ssuy
yesednstuh nsdlfnwuasuuliumanalulad

Concepts and development. Framework and architecture. Recruitment. Evaluation
and termination process. Payroll and outsourcing methodologies. Success factors.

Leading enterprise systems. Case studies and technology trends.

01418331**  syuuUUANIS 4(4-0-8)
(Operating Systems)
JwriidesSeusnnou: 01418233
Wawin1svesandnenssunouiamesuasssuuyufuanis Taseasiassuudjuanasg
nAszuunsuazaislosle n1ssaiivuanis n1sinane a1dutuvemieaINst N15IANIS
oA wiheanusuaiew msdanisszuuuily msdanisszuusudv/dseen anuuag 13
Uaaniu seuudfuRnisuuunszany
Development of computer architecture and operating systems. Operating system
structure. Processes and threads. Scheduling. Deadlocks. Memory hierarchy. Memory
management. Virtual memory. File system management. Input/output system management.

Security. Protection. Distributed operating systems.

01418332%  amudiuaslussuussaumA 3(3-0-6)
(Information System Security)
JuniidesiFeunnnou: 014183331
musfunsAdTaLeiiu nMsnsieaey arSulinveuuasulovennuiuns Sneinsdnsa
&u anusiuaslunisdfiunig AnuduamInnenIn Lﬂ‘%@ﬂhmasssuuﬂg‘jﬁami Anuuadluy
Uixqﬂ(ﬁﬁmﬂz mslusunsusuuiiua anusiunmeiulardumedidnvesasimas
Introduction to digital security. Auditing. Accountability and security policy.
Cryptography. Operation security. Physical, network and operating system security. Security

in various applications: secure coding, web and Internet of Things security.
01418333**  ngujoalaum 2(2-0-4)

(Automata Theory)
JefidesSsuninow: 01418132
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wAnSeInEn Lﬂ%laa%’uif Fonruusni autitn ia3esdnsvlind iy uazin3osdoti
amzdin Mamanizinan hensalvesnnguils wEesdnsiss

Finite state concept. Acceptors. Regular expressions. Closure properties. Sequential
machine and finite state transducers. State minimization. Formal language grammars. Turing

machines.

01418334** atiafwUalusunsy 2(2-0-4)
(Compiler Techniques)
JudidesiFeunnnow: 01418333 wWiandoufiu
faualusunsutazlusunsuwtanien avesiuualusunsy dynsallaziiuiAnednIe)
wazliensal nsiATzRdwn duliiasdiutaznisulas MuAINI IATANITLAIEIU A1
dydnual NMTUNUITNINNAN AMTIATIZRANLMINELAaENITNNLTATIHE
Compilers and translators. Phases of a compiler. Notation and concepts for languages
and grammars. Lexical analysis. Parse trees and derivations. Ambiguity. Parsing techniques.

Symbol table. Intermediate representation. Semantic analysis and code generation.

01418335  n1sUudadoya 3(3-0-6)
(Data Compression)
JudideeSeunnnow: 01418231

[ [y

LLu’JﬁmmiﬁUéJm%uua L‘Vlﬂﬁﬂmiﬁué’mﬁua;ﬂamamﬁgﬂml,l,azmiﬂizqmﬁ wallan1siudnas
Fugaumanuaznisussend warwadansusadmsunmsioasinuedetie

Concept of data compression. Lossless data compression techniques and application.
Lossy compression techniques and application. Compression techniques for network

communications.

01418341**  NINIAUNIUYYIMAZITIVIUTTUIVITN 3(3-0-6)

(Intellectual Properties and Professional Ethics)

(3
aa a 1

Usznmvosmsndauniatyan nsldundedudn awmmﬁm@lﬁmmmL%’Waaﬁﬂuﬁmé N9
azidindvdns n1sldlaesssn Tuoygavesmendadias lueygnveswendufiliamesia luauge
TllUsunsuneufinnes asefinmouteud ansins LASemunen1sAuazA3aanunenIsusnIg
WleugdIuyARa 91%YINTIUABLAADT NIAANY

Categories of intellectual property. Acquisition of copyright. Exclusive rights of

copyright holder. Copyright infringement. Fair use. Free software license. Open source
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software license. Shrink wrap license. Creative Commons. Patent. Trade mark and service

mark. Privacy policy. Computer crime. Case studies.

01418342 ﬂ'ﬁE]E]ﬂLL‘U‘ULLazﬂﬁiﬁWUﬁigUUﬂﬁiﬁﬂﬂLLN‘I.J‘VI%JWEﬂﬂiiNﬁﬂi 3(2-2-5)
(Enterprise Resource Planning System Design and Development)
JwriidesSeuanneu: 01418221
LL‘U’JﬁGlLLﬁ%ﬁWUWﬂWi%@Q?SUUﬂW?’JNLLNu‘I/l%JWEIWﬂi’@Qﬁﬂi ﬂiaumuLLazamﬁmaaaaué‘m%ﬁ
NTASNAMLUULAZNTIATIZA S21dsudsnsiauinazn1svilmiang nszuunsnsiaul Jade
anuddalunsiiliiiona szuuvesesinstuth nsdiinwuazuuiliumanelulad
Concept and development of enterprise resource planning system. ERP framework
and architecture. Modeling and analysis. Development and implementation methodologies.
Development process. Implementation success factors. Leading enterprise systems. Case

studies and technology trends.

01418343**  N13UTHNTUABUNINDINITIND 3(2-2-5)
(Computer Programming in Business)
JwiidesiSeuunnau: 01418113 win 01418212 wie 01418213 wia 01418214
%39 01418215

(3

ma‘dizqﬂ{ﬁﬂ@uﬁama%mﬂqiﬁﬁ] amazumé’ammqaﬁa i’]UﬂWi%@mﬂﬁﬁﬁﬁﬁ] n1suszyne
memstyBazsrutniansmetayd msseduieu SaTsesns Tnisedu nswsmilau dad
wgNUITLAN TAALALAITAIVANNTUNURW n1sUsEIaME 150 miﬂ’mﬂuﬁuﬁﬁmﬂﬁmazﬂﬁ
wennsnl M3dnde MIiATIed Mse MUsvandiuaugana

Business computer applications. Business environment. Business transaction.
Accounting applications and accounting information system. Payroll. Accounts payable.
Accounts receivable. Invoicing. General ledger. Materials and operation control applications.

Order processing. Inventory control and forecast. Purchasing. Sales analysis. Business

applications.

01418344** n1seanuUUMATWANIUSUNSIUS NddmiUgUnsaliadioull  3(2-2-5)
(Mobile Application Design and Development)

a ay a '

1YNABILIBUNINDUY: 01418221
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uwannesugUnsalindouil nMseenuuudsieystafuglidmiugunsaiindeudifiegna
plimans e1fURSe gruteya devUszan msudadounuuny madeuderiots fsus Liudmiu
gunsaladoudl Todriaveslsunsuuszynddmiugunsalindoud
Mobile platforms. Mobile user interface design. Geolocation. Gesture. Database.
Multimedia. Push notification. Network connections. Sensors. Mobile web. Constraints of

mobile applications.

01418351 ** vié'nmsmiﬁ'amiﬂauﬁ'sma%u,azmiﬂﬁzmawauumnﬁ 3(3-0-6)
(Computer Communications and Cloud Computing Principles)
JwiidesiSeuunnou: 01418331

LIAnveNAIeYIBnsAeasuuUTats 19ane uaziwagans esdUszneuvesnsdoans
roNTnDSHazIASeU I TinveuASat neuRunes msguuarsERutulnsinaea TnsTnaeady

Tusunsudsegnd anilnenssunaznisiusunsalusunsuussanduueadorns Tnslnaeadunsiu

aUain 1seTsuuUNMIUAlABgeilIs N13UTZLIANATLARATIN BIAUTENBULAZUINIS

Communication concepts: wired. Wireless and cellular networks. Components of
computer communications and networks. Type of computer networks. Protocol standards
and layers. Application layer protocols. Network application architectures and programming.

Transport-layer protocols. Software defined networks. Cloud computing. Components and

services.

01418352 ﬂﬂi?{laaﬁ%’ayjau,azl,ﬂ'%mi'm 3(3-0-6)
(Data Communications and Networks)
FuiidaaSeunndeu: 01418351
Huintere lefiuarinsneoaiiifeados Tnslnasansdmdums dudeslosdoyauasingg
sUA3otne detnediuyaraiaiio dunienin iedediensdeansliae muduauatete
Network layers. IP and related protocols. Routing protocols. Data link layer. Network
topology. Virtual private networks. Physical layer. Wireless communication networks.

Network security.
01418353*  JEUULUUNTZAYUASITTUUNGUIA 3(3-0-6)

(Distributed and Cloud Systems)

JefigeeSsunnnow: 01418331
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LIIAALAZENIUASNTIUUDITEUULUUNTEANY NSUTEUIARALUUNTEAY InTNaLE@lon n1g
doansluszuuiuunszans mamiteuasn138198 M3UsTAIUNITTNIL N13YeazALd ey
Aumusedeiianatn AuTuAs NIEANE

Concept and architectures of distributed systems. Distributed Computation. Virtual
machines. Communications in distributed systems. Naming and references. Synchronization.

Replication and consistency. Fault tolerance. Security. Case studies.

01418381**  wanmsaammadeulnadensufiames 3(3-0-6)
(Principles of Computer Animation)
G%ﬂﬁé’aaﬁaumﬁau: 01418114 %39 01418112
nIEUANUAUNINAR daudeUszauiudlidmiurenduninisaiisnmadeuln msada
Uy msiadeuanein Mstulasauaznsviliedeuln M3TALAILAENITLSLI NNSAILIRILES
LAZL HULAERT BYNIAkALYRIbAa Wamam%aﬁm}LL“?Nm%ﬂLLaza'au
Production workflow. User interface for animation software. Modeling. Texturing.
Rigging and animation. Lighting and shading. Rendering. Hair and cloth. Particles and fluids.
Rigid and soft body dynamics.

01418382**  pauumasnTAndiialfnoulodu 3(3-0-6)
(Introduction to Interactive Computer Graphics)
JwrfidesSeusnneu: 01418113 %3e 01418212
nMsaLIlUTLATUADNN AR SN TITNELU UYL GT’JLLU“ULﬂﬁﬂfﬁﬁ]ﬁ’wgﬂﬁmamgﬂu AREIRIEN
doallfuaranuiln diuseUszaiunsWnAugly N13IRLAILAZNITUTIT MWIEIMTUAIUANNITLILA
nslusinsuntgUszaanansiing
Program development of real-time computer graphics. Geometric model with
polygons. 2D and 3D transformations. Graphical user interfaces. Lighting and shading. Shading

languages. Graphics Processing Unit programming.

01418383**  AslUsunsunY 3(3-0-6)
(Game Programming)
JwiidesSusnnou: 01418113 w30 01418212
nannseenuwuuny Jgyausefvgdmsuiny nau)ueinisdnasamneidnd dnvusuas

dudsznaurluveaiiussulanany NNSWAILILNY
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Game design principles. Artificial intelligence for game. Theory of physics simulation.

Common features and components of game engine. Game development.

01418384**  A1SAATITHANUATABNNILABSIVIAL] 3(3-0-6)
(Image Analysis and Computer Vision)
JyrfidoaFounndow: 01418113
LLmﬁmﬁugmLﬁ'mﬁ’mauﬁaLmaﬁﬁﬁﬁlﬁaﬁu LSAdinYeINdBdi e FURALAIMUUNITANY
AN FBNITAATIEAANTEAVAI NTIATIANNIULIT N1TIATIBATUIN MIATIIMILazEnA

[

anwarddny N133TIngRazaIN N1sAINTRsLAzNSUSEINAINSeae Ul luIRvimY
Basic concepts in computer vision. Camera geometry and projection models. Low-
level image analysis methods. Binary image analysis. Shape analysis. Feature extraction and

detection. Object and scene recognition. Tracking and motion estimation in video.

01418385**  N13UITUIANANINAIA 3(3-0-6)
(Digital Image Processing)
JwrfidesSeusnnou: 01418113
NANNITNINAING miﬂ%'uﬂiqﬂ@mmwmw N13NTBININ NITYTUTNN MIHUAITUTVIANN
N130ALAZNITNAINAIN N15FOUNUAIN A1TUTZUIaNaNINE N15TUIANIN miﬂizqmﬁmi
Uszarananmadvialulagiu
Digital image principle. Image enhancement. Image filtering. Image restoration.
Geometric transformation. Image warping and morphing. Image registration. Color image

processing. Image compression. Current applications of digital image processing.

01418390**  ASLASHNAMUNIDUANNIANGN 1(1-0-2)
(Cooperative Education Preparation)
FuriidesiFeunnnou: 01418321
WENN1S WWIAR wazNITUIUNISVRaniAn W suideutetiduiiiendes mmiﬁﬁugmuaz
wedalunisafinsiunazyURou msdemsuazuyveduniud mswauiyadnam ssuuns
UsMsAannluan1ulsEnauns mAtlANISY Naue NSAEUIIEY
Principles. Concepts and processes of cooperative education. Related rules and
regulations. Basic knowledge and techniques in job application and working. Basic

knowledge. Communication and human relations. Personality development. Quality

management system in workplace. Presentations techniques. Report writing.
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01418397**  &uuun 1
(Seminar)
Jwfidesdeuanteu: 01418221 w3a 01418232 wW3a 01418233
nsthaveuareAumetdeiiuraulansineiniseesiiumes luseiuusyyes
Presentation and discussion on current interesting topics in computer science at the

bachelor’s degree level.

01418421**  JuUATNILITTNINUYBELAZADNNIADS 3(3-0-6)
(Human Computer Interaction)
FuniidiosSeunnneu: 01418113 w3 01418322
NANNITUAZAIUUTENBUTRIBUATATENTENINUYEUATABUTIADS NTEUIUNITOBNUUY F7
WUUPRRLEluNITRBNLUY N1TIATITRIY NTRBALUUAITAUNULARBY FILUUVBITEUY N3
aruayunsiliiang watan1sussidiung wasnjuws
Principles and elements of human computer interaction. Design process. Models of
the users in design. Task analysis. Dialogue design. Model of the system. Implementation

support. Evaluation techniques. And groupware.

01418441**  N15IANSRATRYALATIIVNUNNGIAA 3(2-2-5)
(Business Data Dimension and Report Management)
FwiidesSeuannou: 01418342 wde 01418343
iﬂEmuLLazﬂizU’Jumimﬂqﬁ%ﬁm%’uaqﬁﬂi LLmﬁﬂLLazﬁwmmwa\‘iﬁa%ga \3eailoway
msadiuuudmivinsgideyanisgsia JadeanudustlunsiliiAnus ssuuvesnsdnsiu
11 nsdfnwkazwuldunamalulad
Report and business process for enterprise. Concept and development of data
dimension. Tools and modeling for business data analysis. Implementation success factor.

Leading enterprise systems. Case studies and technology trends.

01418442** Aumaluladuaziiuuing 3(2-2-5)
(Web Technology and Web Services)

a o

Av1NfaasauNInNaY: 01418211
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wannsumaluladuaziivuinis defimusuinsgiuvesiumalulad aantnenssuuas
drulsenau dnvagnsinauwaznalnvessuuiuuims meimuldsunsudnsaguivmalulad
ANwaLNIINNULALIATILUULET LD

Principles of Web technology and services. Standard specification of technology.
Architecture and components. Functionalities and mechanisms of Web services systems.

Development of Web technology packages. API’s functionalities and configurations.

01418451  A199ONLUULATNITUINITATDUY 3(2-2-5)
(Network Design and Administration)
JwriidesSusnneu: 01418351
ginuasiazaianNIsAUaNgATaTNe tasakuTgUNsalTadUNIIuaEN1SoRNKUUNONELAE
1A399Y UaulaloukaiaIaledIuyAraLaiiou N1seantuunanalaguaulialy n1suimsuay
Jan1siedetne MsAnsalUsLNSIUIMSASeTE SetieuarsEuLIaTow muiunwes T UULaY
LA30UN8
Networking hardware and wiring techniques. Router configuration and network
topology design. Virtual LAN and virtual private network. Wireless LAN topology design.

Network administration and management. Network server installation. Network and system

virtualization.

01418461  STUUAUAUANTAUNA 3(3-0-6)
(Information Retrieval System)
FuriidesSeusniow: 01418232
syuUAuAuEsEumAd iy nMsinssideruuuusaluR mslnssiidwiuazanay
Aadt duneuiBawuda n1sdavinessanfisnu nagnsnisdumn MIANLUNITUUUYA LEYTY fumeu
Wnsdamuaany laseasauily ulunniu wiluaiedu duldune nsussdiuna n15dnanau
Introduction to information retrieval system. Automatic text analysis. Lexical analysis
and stop lists. Stemming algorithms. Thesaurus construction. Searching strategies. Boolean
operation. Hashing. Clustering algorithms. File structures. Inverted file. Signature file. PAT

tree. Evaluation. Ranking.

01418462**  UyayrUsehing 3(3-0-6)
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(Artificial Intelligence)
JuriidesSeusnnou: 01418232
nnsuveslyanusshivg Bnsdumiiientdym NUUUUELEUABIAY NITUNUANIUAY
nstivaNg Assnziazn1soyuy Mslimanansada inatanisiiviiesdeya ngauduius
madsuiuvuudesnaie fuliifaduls sureuBmsdandudoya
Overview of Artificial Intelligence. Searching methods for problem solving. Two-player
games. Knowledge representation and reasoning. Logic and inference. Statistical reasoning.
Data mining techniques. Association rules. Naive Bayes learning. Decision tree. Clustering

algorithms.

01418471%* Aeanssuganduasidosdu 3(2-2-5)
(Introduction to Software Engineering)
AniidioaSeuanou: 01418211 wag 01418221

NANNITIFMNTTUFONALDS AILUVUNTZTUIUNTNNEONALIT IAINTINAMILADINT NITATS
FUULaNALIT N1sRaNLUUaNdLIT andnenssugenduwls n1seentuukuusy diudeUsvany
ﬁwﬂﬁi’f N1SNIUADUKALNITATIVABUANUANMAAUNAVDIGBNALIS N15UTAUAMNIN NITUTINT
TATIN1590NALIS

Software engineering principles. Software process models. Requirement engineering.
Software modeling. Software design. Software architecture. Pattern-based design. User
interfaces. Software verification and validation. Quality assurance. Software project

management.

01418472  N1TUINISHALNITAIUANLATINAG 3(2-2-5)
(Project Management and Control)
FuriifesiFeunnnow: 01418221
AITINLAULATINAG A1TUUITYEZ091ATINNS 1)INITTUVIU N139ABIANITVDILATING
NIUATLATIATG ﬂﬁjmﬂiﬂ,mqma mm’m@ﬂm\‘imi msUsiliunalasenis nsaneaauduld
a miilizl,ﬁumamﬂmswgmam% WATANITUTENIUAT
Project planning. Project phasing. System life-cycle. Project organization. Project
committees. Project teams. Project control. Project evaluation. Feasibility studies. Economic

evaluation. Estimating techniques.

01418473  AMIAIUANLAZNITATIVEBUIUABUNUADS 3(3-0-6)
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(Computer Control and Audit)
JvidesSeunnou: 01418321
ANNMEUINRBUTDINITATIVADUIUADUNILADS ﬂ']’iﬂ'JUﬂiJLfgl’ENé]ju ﬂ']'iﬂil‘l.lﬂllll%ﬁ'lﬁ 13
MUANNSAILTUIL MSMUANNITTILENANT MIMUANANIETLAT MFIATIZRRUYL-UsAvEnaly
NSAIUAN WATANIIATIRERUNUABLTILADS
The computer audit environment. Introduction to controls. Administrative controls.
Operation controls. Documentation controls. Security controls. Cost-effectiveness analysis of

controls. Computer audit techniques.

01418474  N1IANITAMAINYDNAWIS 3(3-0-6)
(Software Quality Management)
JwiidesSeuunnou: 01418321
ﬂ’]iﬂ’J‘U@llLLazUi%ﬁU@mﬂﬂwﬁ?j@W(ﬁLL’ﬁ mi’naLLNuﬁ’QOmW%waWﬁLLﬁ NISWAIUN
szaﬂ/\lﬁLLﬁ‘ﬁlajﬂLﬁuﬁﬁmiimmmiﬂizﬁuammw NINUNMIULALATATIVABY AILUUAMAN
gonAus nsiananaziiinveswenduaf unsgruuazulouts talesilouazinaiin n1suiuuse
ASYUILNTTONALIT Tead load Zidudule
Software quality control and assurance. Software quality planning. Software
development emphasizing quality assurance activities. Reviews and inspections. Software
quality models. Software measurement and metrics. Standards and policies. Tools and

technique. Software process improvement. PSP. TSP. CMMI.

01418482**  ApUNAAADINIIANE 3(3-0-6)
(Computer Graphics)
JyrfidoaFeuannow: 01418113 wia 01418212
WanNSEUABNRIASNIITNE wnAnveIn1seenLuUUT s dusenisliuatLazdmsy
AMUPALBUDZI WATANITHINILAULES L%ﬂﬁﬂﬂ’]ﬂﬁumLL@%N’]%‘NQQ WALANITIALAILaZILUY
AU LagNISWAIUTONALIS
Principles of computer graphics. Design concepts needed for photorealistic rendering.
Ray tracing technique. Advanced rendering technique. Real-time rendering technique and

software development.

01418490 AnnNafnen 6
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(Cooperative Education)
JurdidesiFeuninou: 01418390
msufuRmiudnuagninnuiiegm smulassouildfuseumnenaenaumsdmisenu
waEN1TULEAUD
On the job training as a temporary employee according to the assigned project

including report and presentation.

01418496  i3psaWIENI9INGINIADIRIADS 3
(Selected Topic in Computer Science)
SouarnzmdinginseeuiumesluseiulSyaes sdewdsululuusazaianisdine
Selected topics in computer science at the bachelor’s degree level. Topics are

subject to change each semester.

01418499**  TASIIUINYINTITADUNIUADS 3(0-9-5)
(Computer Science Project)
FurdidesiFeunnnew: 01418321
Tassnufihaulalusuuiseg vesiveinsreufiames

Project of practical interest in various fields of computer science.

2. edvidusiadviuenudngns
01417111 wARAAE | 3(3-0-6)
(Calculus 1)
aflnuazanusoiiles eyiusveailsddulaznisdszynd andeeyiudiay nsuszynd
Uiusuasnisussend
Limits and continuity, derivatives and applications, differentials and applications,
integration and applications.
01417112 uAaRaE |l 3(3-0-6)
(Calculus 1)
FuniidissSeunnneu: 01417111
sedaaufifoyiustos Uiiusuaetu aunsdseyiudyagiu
Space geometry, partial derivatives, multiple integrals, elementary differential
equations.

01417322 NYAUALT AU UDIAY 3(3-0-6)
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(Introduction to Linear Algebra)
JuriidesSeusnneu: 01417112
U3ginmesimsulaudadulaziuning seuvvesaun1siliadu Alamie Lnnadanie N3
Vi dunumuesu n1suszend
Vector spaces, linear transformations and matrices, systems of linear equations,
eigenvalues, eigenvectors, diagonalization, applications.
01420245  Bidnvsedlndiduauosdu 2(2-0-4)
(Introduction to Digital Electronics)
mmitﬁmG’TwﬁlmﬁuﬁmiyﬂmLLazqﬂﬂiaiL%aLasu STUVIIUIU T9d LazARAIEASATINATERS
ﬂ’ﬁaLﬂi’]%ﬁLLﬁ%@@ﬂLL‘U‘ULﬂG]L%W]ﬁiﬂ 2995UTZNBULTRNTIN WATYNTUANNEIAU 295LAVALIR 1995
wlasdyamavaunsalandnenssy Aeufinefidecd
Introduction to digital signal and devices, number systems, code and logic
mathematics, analysis and design of logic gates, logic combination circuits, sequential
circuits, arithmetic circuits, signal conversion circuits and devices, introduction to computer
architecture.
01420246  Bidnuseindiduavdasdumaufifnig 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
Jwrfideadeusndeu: 01420114 was 01420245 iandaufiu
Ufjunnisa wivinddnmsedndduaudou
Laboratory for Introduction to Digital Electronics.
01422111  wan&dA 3(3-0-6)
(Principles of Statistics)
wnANIARRITUANERR faindumisi driadnans fianisnszane duusduuaznng
LLﬁ]ﬂLL‘\]\‘iﬂ’JWZJ‘LJ'W%L‘fJuGIJ’eNgf’JLL‘lJSﬁ:EJ NITUANUINIUIN NITUANLAITIDI N1TUANLAIUNE NITHANLAY
F9En9 afReyuIUE MIVUTEIINTAD AL EDIUTEVING mﬁmiﬂzﬁ%’auﬂammﬁ NTIATITIAIIY
WUSUTIULUUNIELAYY NITIATIZRNITORN00ELTILEULUUY
Concept of statistics, measures of relative standing, measures of center, measures of
dispersion, random variables and their probability distributions, binomial distribution, Poisson
distribution, normal distribution, sampling distribution, statistical inference for one and two
populations, analysis of frequency data, one-way analysis of variance, simple linear

regression analysis.
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3. wwuiuanantanszreaaduiineuinasgusaniadeuianmingasgaieien (Curriculum Mapping)

3.1 Twirveaangns

. aruiuinuaundn o aruiuiintauios
THATE ADUOTT VROTI AT vimszmadnpyn nmesATufTuiIEwiyaRn | imesmaiaTeiis
(E LT BT A nrilons
whErTs i ICT
1 Z & 4 -] T 1 2z 3 1 -] & [) a 1 - 3 4 1 £ 3 4 5 & 1 3 3 4
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O1di8115 o » . @ (n (=== N I = L I ]
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01418331 Q| O L] L ] ® | D o - .| O ® | O
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