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(Seminar)

- Ay uanUeAu 11 wieda

01418512 nanMINEIUIHASNARUA RO S 3(3-0-6)
(Principles of Computer Programming Languages)

01418531 NNIDDNLUUKALIIATIERTURENTS 3(3-0-6)
(Design and Analysis of Algorithms)

01418534 PANNNTILUUABURLADS 3(3-0-6)
(Principles of Computer Systems)

01418591 seleuitiTeyainensreniames 2(2-0-6)
(Research Methods in Computer Science)
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01418521 NTOONLUULAS WAL TZUUATAUNA 3(3-0-6)
(Information Systems Design and
Development)

01418522 sruudanisaug 3(3-0-6)
(Knowledge Management Systems)

01418524 NINTIVADUTEUUATAULINA 3(3-0-6)
(Information Systems Auditing)

01418525 Wsunsuuszenduaziaiesiionis 3(3-0-6)
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(E-Commerce Applications and Tools)

01418526 NFUIMTUAZSFUUNTIANITTIUTRYA 3(3-0-6)
(Database Management System

and Administration)
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AdsloyALasIvilesdeya 3(3-0-6)
(Data Warehouse and Data Mining)

am*fjmanﬁmauﬁamai%uga 3(3-0-6)
(Advanced Computer Architecture)

ﬂﬁiaaﬂLLUUi%UUUﬁ‘ﬁﬁﬂ'ﬁ%ﬂ@x‘i 3(3-0-6)
(Advanced Operating System Design)

FTUULUUNTZANY 3(3-0-6)
(Distributed Systems)

ﬂﬂiU%Mﬁi%UUUﬁﬁﬁﬂﬁ%ﬂgﬂ 3(3-0-6)
(Advanced Operating System Administration)

Sumediinvesassnds 3(3-0-6)

(Internet of Things Computing)

wialulagiiu 3(3-0-6)
(Web Technology)
Tsunsuussgnduazgunaniiiie 3(3-0-6)
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(Data Cube-Reporting Tools and Applications)
SEUUMRUNSNEInsluD9Ang 3(3-0-6)
(Enterprise Resource Planning System)
nadeulusunsudszenddmsy 3(3-0-6)
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(Mobile Application Programming)
wietenisdeansnenfinmesuazlians 3(3-0-6)
(Computer Communication and Wireless

Networks)

ﬂUWNﬁUﬂQ‘UE]\‘iﬂEmﬁ'JL(ﬂ@%LLa%ﬂqigaﬁqi 3(3-0-6)
(Computer and Communication Security)

NTUIMITASOT Y 3(3-0-6)
(Network Administration)

welulafnisdeansadvia 3(3-0-6)
(Digital Communication Technology)
MIAUIULUUAIIRRAENISUTEENA 3(3-0-6)
(Cloud Computing and Application)

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

NQUYNMIAUAUETAUWA 3(3-0-6)
(Theory of Information Retrieval)
Wensteyaiunmslinseideyaruiaivey 3(3-0-6)
(Data Science with Big Data Analytic)

Aennssugendwiiuszand 3(3-0-6)
(Applied Software Engineering)

mMsinnslAsINISgaNALIS 3(3-0-6)
(Software Project Management)

nsVAdBULA WA UTONALS 3(3-0-6)
(Software Testing and Verification)

MTIATIZATZUULAZ NS 3(3-0-6)

(System and Software Analysis)
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(Computer Vision)
01418583 weluladdeuszau
(Multimedia Technology)
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(Computer Animation)
01418585 WATANITATUI LN LAZ NI TH LI
(Rendering and Shading Techniques)
01418586 miﬁ%ﬁdeLﬂﬁaﬂmeu
(Crowd Animation)
01418587 NTOONLUULASHALILNY
(Game Design and Development)
01418588 MIUsEINANANINATIIA
(Digital Image Processing)
01418596 Sosamzvneinennisneuiianes
(Selected Topics in Computer Science)
01418598 Ty
(Special Problems)
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(Thesis)
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History, development and categories of computer programming languages. High-level languages. Tools in computer program
design. Structural programming techniques. Debugging and testing. Object-oriented software design and development. Programming
structures in object-oriented language. Object and class definitions. Object attributes and behaviors. Base classes. Inheritance. Reuse of

software components.

01418521 N159NLUULAZNAILNSZUUENSAUNA 3(3-0-6)
(Information Systems Design and Development)
dnunziamzuarlaawessUUMTALINA  Mquivesszuuasauma dorfvuavesszuu wlwmsiannszuy inesdlevensinad
dmSumseanuuuszuy fatavesszuuasaumne Useiiuassenussa uaz nunewaluladansauna nsdifine
Specific characteristics and structure of information system. Information systems theory. System requirements. System

development life cycle. Software tools for system design. Information systems measures. Ethical issues and IT laws. Case studies.

0141852 FTUUIANITANS 3(3-0-6)
(Knowledge Management Systems)
WIAALAEANYLIANIZYDITZUUNITIANITAINS 2TNVBITFUUNTTANITANLT Mauuunsianisanui msunuaud eeulvlad n1s
wisiluaud indesflodmiumsdanisenng stuudanaidfomssduiamia nsUssdiussuumsiamseang
Concept and characteristics of knowledge management system. Knowledge management system life cycles. Knowledge
management models. Representation of knowledge. Ontology. Knowledge sharing. Knowledge management tools. Enterprise content

management systems. Assessment of knowledge management system.

01418524 NNINTIVABUTLUUATHAUNA 3(3-0-6)
(Information Systems Auditing)
NTLUIUNIIATIVEDUTEUUENSAUNA 53501AUamumaluladasaume N%Wiw‘uLLazIﬂﬁaa%mﬁ”ugm ANTUADITTUUATANA
nsthdsuaratfuayuuinsmaluladansaume nisundesdunsndansauma nssidugsiadeiouasmsifundaindefn
Information systems audit process. Information technology governance. Systems and infrastructure life cycle. Information
systems security. Information technology service delivery and support. Protection of information assets. Business continuity and disaster

recovery.

01418525 TWsunsuuszenduazaiodionemndvddiannsedng 3(3-0-6)
(E-Commerce Applications and Tools)
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Principles in developing e-commerce system. E-commerce applications and tools. Configuring the applications. Security issues.

Case studies.

01418526 NsUTsWasEUUNInNsgudaya 3(3-0-6)
(Database Management System and Administration)
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Introduction to database administration. Database management system architecture. Database administrator roles. Database
organization and data dictionary. Database object creation administration and management. Data consistency and lock management.
Data backup and recovery. Networking and communication between database servers. User administration and database security.

Analysis and performance tuning.



01418527 adsdayauazmiiesdoya 3(3-0-6)
(Data Warehouse and Data Mining)
winnslunsianedsfeyauavimilosdaya msduunuazuuingudeya n1seenuuudeya leuwduluadadoya nadifinw
Principles in developing data warehouse and data mining system. Data classification and clustering. Data design. OLAP in data
warehouse. Case studies.
01418531 n1seBNUUULALAIAT I UREUAT 3(3-0-6)
(Design and Analysis of Algorithms)
adnmansTildlunishinsgiturouituasramsvinnuresiuneuds  Tasadudoys nagvsuasimaiasng q luniseenuuutunouis
waglnssasredona wadedvilidunouisivssaninmanniign
Mathematics to describe portions of algorithms and to analyze the performance of algorithms. Data structures. The different

design strategies and techniques. Techniques that make algorithms the most efficient possible.

01418532 amﬂmﬂnsiuﬂauﬁamaﬁy’uga 3(3-0-6)
(Advanced Computer Architecture)
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Auunusedumds Sduiuremiasnnus uay mamAsneTigavesausInu LAY
Computer architecture. Performance measurement and improvement. Instruction set architecture design and effects.

Pipelining. Instruction-level parallelism. Memory hierarchy. Cache. Cache performance optimization.

01418533 msaanquszwﬂg‘jﬁ'ﬁms{?uga 3(3-0-6)
(Advanced Operating System Design)
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Operating system organization. Interrupt and exception handling. Processes and threads management. Inter-process
communication. Coordination paradigm. Design of memory management and virtual memory. File system design. Security plan for

operating system. Virtual machines.

01418534 AANNITIZUUABUNLADS 3(3-0-6)
(Principles of Computer Systems)
prUsENaUTDITEULUABLRIMBS Anududaulusyuumsuiunes 35dnnsanududeu n1sdnlassaiaesssuunouiames ﬂﬁi%ﬁ%ﬁ]
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Components of computer systems. Complexity in computer systems. Ways to cope with complexity. Computer system

organization. Naming. Distributed application architectures. Clouds and virtualization. Computer system performance. Computer

networks. Fault tolerance. Atomicity. Information consistency and security.

01418535 FTUUKUUNTZANY 3(3-0-6)
(Distributed Systems)
wnAnuazaninensTuYeIsTULLLUNSENY Msdsvananauuunsyany Snsnawilon msdeanslussuuuuunsyans nsisdenaznis
$1989 MsUszanuMsTNL Msvsazanudeiy AumusedeRanain Amnutuns nsdlfinm
Concept and architectures of distributed systems. Distributed processes. Virtual machines. Communications in distributed

systems. Naming and references. Synchronization. Replication and consistency. Fault tolerance. Security. Case studies.



01418536 msu‘%miszwﬂﬁﬁams%"uga 3(3-0-6)
(Advanced Operating System Administration)
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Operating systems structures. Operating system installation. System commands. User management. Processes and services
management. Networking. System automation. Performance evaluation. Monitoring and diagnosis. Scripts. System configuration and
maintenance. Quota and accounting. Security.
01418537 Buwmesifinvosasnia 3(3-0-6)
(Internet of Things Computing)
wdemssmnasdimenn lulaseeulnsanesfuguuazssuundn - mavaumerdidmivlilaseeulnsaiaefuarsruuundn
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Physical computing concepts. Basic microcontroller and system-on-chip. Software development for microcontroller and
system-on-chip. Sensors.  Output devices. Controlling other devices. Storing data. Communications. Server connection. Product

development using Internet of Things computing concept.

01418542 waluladiiu 3(3-0-6)
(Web Technology)
wannisveanaluladiiu defmusninsgiu dudsznaunasnmsvihnuvesveluladdmsulusunsudssgnduniu nalnvesnisuinig
idu TWsunsudnSalumsiwaulusunsudszandruiu oitle uazlasauy
Web technology principles. Standard specification. Components and functionalities of web application technology. Web
service mechanisms. Web application development packages. APIs and configurations.
01418544 Wsunsuuszgnduazgunsaliientsitsenuuazaidnand 3(3-0-6)
(Data Cube-Reporting Tools and Applications)
vénnslunisvhssnuiazmsUiuteyamagsia idesdlouazlusunsuussgndlunsvhseay ieldlunisain wWasuuas uazduiin
Foyalaudnlui® msarauaznisdnfiusionnddrdifiouansua
Principles in creating reports and business data manipulation. Reporting tools and application. Automated extract-transform-

load (ETL) tool. Creating and publishing data cubes.

01418545 STUUNSNLAUNSWENSTUAd AL 3(3-0-6)
(Enterprise Resource Planning System)
vdnmslunmsiannszuununaunineinsluesing  weluladiifeatos Tsunsuuszond  indestionaznmsuiulasauuuszuuau
MNuHUNINenslueAns nsdfnw
Principles in developing Enterprise resource planning system. Related technologies. Enterprise resource planning system

applications and tools. Configuring Enterprise resource planning system applications. Case studies.
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(Mobile Application Programming)
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Architecture of mobile devices. Mobile application programming interface. User interface design. Multitouch. Gesture. 2D and
3D computer graphics. Multimedia. Network connections. Data storage. Databases. Geographic locations. Telephony. SMS. Sensors.

Testing. And publishing.



01418551 i3avnensieansnanfiumesuazifany 3(3-0-6)
(Computer Communication and Wireless Networks)
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\n3evnsE U LEIaZFI3UE TendLasiaTetiedegiiu mmiunsesaTete
Data transmission. Data encoding and error control. Multilayer network architecture and protocol. Network topology.
Internetworking. Local area networks. Wireless commmunication techniques. Wireless network performance evaluation. Wireless local area
network. Ad hoc wireless network. Vehicular and sensor network. Current networking software. Network security.
01418552 anuiiunsvasRouRnasuazn1sdoas 3(3-0-6)
(Computer and Communication Security)
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Concept of computer security. Computer system security and access control. Computer vandalism. Viruses. Secure system
planning and administration. Encryption and cryptography. Communication and network security. Physical security and biometrics.

Planning for disaster recovery.

01418554 AMUTNILATUY 3(3-0-6)
(Network Administration)
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Practice of computer and network administration. Network equipment. Workstations and computer servers. Connecting into a
network. Virtual LAN and virtual private network. Operating systems for computer servers. Clouds and server virtualization. Network
servers. Managing, configuring and performance tuning of network servers. Network administration within an organization. Network and

computer server security systems. Computer and network ethics.

01418555 walulaginisdadanshavia 3(3-0-6)
(Digital Communication Technology)
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Digital communication concept. Voice encoding. Generations of communication technologies. Wired and wireless

communications. VoIP and computer telephony. Security in communication system and communication applications in organizations.

01418556 N1SATUINKUUARTIALAENISUSZENA 3(3-0-6)
(Cloud Computing and Application)
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01418562 nsi3euivaeaIasdng 3(3-0-6)
(Machine Learning)
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Experimental design for machine learning algorithms. Feature extraction. Decision tree algorithm. Bayesian learning.
Perceptrons. Back propagation neural networks. Nearest neighbor algorithms. Clustering algorithms. Ensemble methods. Bagging.

Boosting. Recommender systems.

01418563 NQEfNITAUANEITAUINA 3(3-0-6)
(Theory of Information Retrieval)
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Theories and methods for searching and retrieving information. Fundamentals of modern information retrieval systems. Text
analysis and automatic indexing. Measurement of retrieval effectiveness and retrieval experimentation methods. Document
summarization and categorization. Cross language retrieval. Parallel and distributed retrieval. Search engines.
01418565 Igmstayaiunsiiasgideyavuinlng 3(3-0-6)
(Data Science with Big Data Analytic)
wwIRnveIngINleya widileyauazaunaInatgvesteya NsTuTNdeya Mmavhenuazowndeya mslinTeideyailisdum
msaiauuuseesfisasunedoya msasslunwunuteya Tnsasuiugudmsutoyavunslng wiesdledmiumsinnesitoyavuslmeg
Data Science concepts. Data sources and data varieties. Data collection. Data cleaning. Exploratory data analysis. Model
building. Data visualization. Big data infrastructure. Tools for big data analysis.
01418571 ArnssuganawIsUszynd 3(3-0-6)
(Applied Software Engineering)
WUIRAALAZFILUUNTZUIUNTTOVALIS  TANTTUAINABINTT  WinAauazn1sadisiuuunsesnuuugensius  andnenssugendiwas
wuuBgMIBENUUY NMseenuuUFUTEaUAUllY AunmgerldwIsuaznsuTulTInszuIums Msdanisiasanisseniunas
Software process concepts and models. Requirement engineering. Software design concepts and modeling. Software

architecture. Design patterns. User interface design. Software quality and process improvement. Software project management.

01418572 Asian1slasInIswanawIs 3(3-0-6)
(Software Project Management)
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Concepts of software production and process efficiency. Use of metrics. Feasibility studies. Work break down. Cost and effort
estimation. Project planning and scheduling. Risk management. CMM. Quality management framework. Software project management

tools.

01418573 NSVAFDULASNIUADUZINAKIS 3(3-0-6)
(Software Testing and Verification)
NAMFINUNULAZNIFIANITNIINAGDU ALANTITNAFBY WATIANIINTIFEDU ﬂ’]iﬁ%’]d@hLLU‘ULLa%ﬂWiL%ﬂu%’aﬂO’MWﬂL%QEUﬁEJ NIMIUEDU
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Test planning and management. Testing techniques. Inspection techniques. Formal modeling and specification. Software

verification using formal methods.

01418574 MIAATISATTULLASTRNALS 3(3-0-6)
(System and Software Analysis)
ANTILVINTUATIESEUURATTONALIS  Manaukussuukas@nwanudululd  msiesedanudesnts msesnuuukavadiad
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System and software analysis overview. System planning and feasibility study. Requirement analysis. System design and

modeling. Development strategies. System implementation and maintenance. System analysis tools.

01418581 pauNImaINTWNATldnau 3(3-0-6)
(Interactive Computer Graphics)
andnenssunazieflodwiuneuiimesnsinduuuSealnl  nsulasaudid mieﬁwﬁ’gLL‘UWNLimmﬁmﬁ’mgﬂwmamﬁw A9
AMUIULET NITUTHN MWIENTUAIUANNITUTIN nwndoul saurans saumansiundu mssassdmenin
Real-time computer graphics architecture and API. 3D transformations. Geometric modeling with polygons. Lighting. Shading.

Shading languages. Animation. Kinematics. Reverse kinematics. Physical simulations.

01418582 ANRNALADS AL 3(3-0-6)
(Computer Vision)
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HUFIUAMAIT NITIATILANINGILEDS NMTIATIAFUNTITUFIL MTUUIEdILAIN NsaTIauazainquanvurd1Ay WUl 113391
warN1sUTIEEINg NsFuGAIN N1sianing NMslesEinsadieuuay IV
Digital image fundamentals. Binary image analysis. Shape analysis. Image segmentation. Feature extraction and detection.

Texture. Object description and recognition. Image matching. Object tracking. Motion and video analysis.

01418583 walulagfeuszau 3(3-0-6)
(Multimedia Technology)
sUuvuiazsnasgIuteya unsgumsude maluladihudh dseonuasmeifiudeya dudenussauduild gudeyadeuszau ms
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Data formats and standards. Compression standards. Input/output and storage technologies. User interface. Multimedia

database. Multimedia communications. Distributed multimedia systems.

01418584 msafranmadouluadlsaauianes 3(3-0-6)
(Computer Animation)
msndasaider Mawasiuuuauii nsaaiuuugUnmemasy nMsaieiufduRIty Msaieuuudulds ey
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Storyboarding. 3D object transformations. Polygon modeling. Subdivision surfacing. Curve modeling. Character modeling.
Character rigging. Character animation. Kinematics. Materials and textures. Lighting. Particles and physical simulations. Image

compositing. Image rendering.

01418585 WATANIIATUIMILEILLAZNTTUILN 3(3-0-6)
(Rendering and Shading Techniques)
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Principles and design concepts needed for artificial rendering of natural scenes. Ray tracing technique. Advanced rendering

techniques and software implementation.

01418586 msa%’wmwmﬂﬁau‘lmgwu 3(3-0-6)
(Crowd Animation)
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Crowd simulation. Agent brain. Sensor systems. Terrain and flow field. Actions and motion trees. Dynamics. Agent geometry.

Rendering. Image compositing and editing. Agent variables and variations. Ambient agents.



01418587 N159DNLUULAZHAIUILALN 3(3-0-6)
(Game Design and Development)
waNMsERNUUUINY  d@wlsenauveany  nsmuANuavdusaUsza  JyanussAvidmiuny  vqufvesnisiiaemneiidnd
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Game design principles. Game elements. Controls and interfaces. Artificial intelligence for game. Theory of physics simulation.
Game engine’s components. Game development.
01418588 N15UTZUAHNEN WAV 3(3-0-6)
(Digital Image Processing)
PANNITANAITA NITUUAIANULTILES NIATBININ msUssmawawImwmmﬁ NIYIUSOMN A3UURNTLIVIANS N1TUTEINaNS
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Digital image fundamentals. Light intensity transformations. Image filtering. Frequency domain processing. Image restoration.
Geometric transformation. Color image processing. Image and video compression. Current applications.
01418591 s2leuisitensinginisaeuines 2(2-0-6)
(Research Methods in Computer Science)
sufouiside masenuuuidde fugisududmiunsinsanaifeiuineiniseesiianes JUuuuredlasAde N3
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Research methodology, research design, essential foundations for considering computer science research, forms of research

proposal, evaluation of research and report writing.

01418595 AsAnuIAuAindass 3
(Independent Study)
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Independent study on interesting topic at the master’s degree level, compiled into a report and present in the final oral

examination.

01418596 BFouanIENIngInIsAeNNLAeS 1-3
(Selected Topics in Computer Science)
Fosamgmameinsaeuiamesiuszaiutsgain Fdedewlisuliusazaianisdnm

Selected topics in computer science at the master’s degree level. Topics are subjected to change each semester.

01418597 Funun 1
(Seminar)
msthiausuazeduNemdetaulamsineinisreuiameslussduuSygin

Presentation and discussion on current interesting topics in computer science at the master’s degree level.

01418598 Usymivery 1-3
(Special Problems)
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Study and research in computer science at the master’s degree level and compile into a written report.

01418599 AIngfinug 1-12
(Thesis)
msseluseaiulSuanin uazSeussadoumduineinug

Research at the master’s degree level and compile into a thesis.



