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3. MEUUTTHIAAINNS

H1HN13aeULszHIaA91HS (Comprehensive Examination) TaeninAnuntiuaniesnaaause

!
o a a o

1 @ ¢ =R & = cA = 1% 1%
URTATNEYTINEY T@TENW‘HV"IQ’]NL‘lﬂ%ﬁ’ﬂﬂﬂﬂ@’ﬂ’]@’?‘jﬁvm‘iﬂ‘lslWV]’JT‘]J 139819198913 NHINITARAITLLL

BEgzan
NHIYAG NTEUIUAITN TREIINA AN WHILE NTeUdEavan1TAaNRwmas (204..)
- 9

3.1.2.1Plan A Type A 2

Degree Requirements a minimum of 39 credits
A. Course work a minimum of 27  credits
1. Graduate course a minimum of 27  credits
1.1 Field of concentration courses a minimum of 21 credits
1.1.1 Required courses 13 credits
204711 Computer Architecture 3 credits
204735 Design and Analysis of Algorithms 3 credits
204753 Computational Theory 3 credits
204791 M.S. Seminar in Computer Science 1 credit
204792 Research Methodology in Computer Science 3 credits
1.1.2 Elective courses a minimum of 8  credits
The elective courses may be selected from the following.
Theory
204752 Theory and Languages of Simulation 3 credits
204754  Cryptography and Computer Security 3 credits
204755 Neural Networks and Fuzzy Logic 3 credits
204731 Data Structure and Algorithms 3 credits
204741  Principles of Programming Languages 3 credits
204742  Compiler Design and Construction 3 credits
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Computer Systems and Networks

204714  Advanced Concepts in Operating System 3 credits
204716  Parallel Processing 3 credits
204717  Concurrent Programming 3 credits
204761 Data Communications and Computer Networks 3 credits
204763 Distributed System 3 credits
Information Systems

204722 Information Retrieval 3 credits
204723  Analysis and Design of Information System 3 credits
204724  Decision Support System 3 credits
204726 Design and Management of Database System 3 credits
204727 Information Technology in Business 3 credits
204732  Software Engineering 3 credits
204733  Software Project Management 3 credits
204734  Object-Oriented Technology and Development 3 credits
204764 Artificial Intelligence 3 credits
204765 Expert System 3 credits
204766 Computer Graphics 3 credits
204767 Image Processing 3 credits
204771  Internet Technology 3 credits
204772  Multimedia Technology 3 credits
204773 Web Application Development 3 credits
204774 Data Mining 3 credits
204779  Selected Topics in Computer Science 2 credits
204789 Selected Topics in Computer Science 3 credits

Or other courses with approval of the Graduate Program Administrative Committee.

17



1.2 Other courses (if any) a maximum of 6 credits
1.2.1 Required courses - none
1.2.2 Elective courses (if any) a maximum of 6 credits
With approval of the Graduate Program Administrative Committee, a student may

take any courses in other discipline(s) related with Computer Science.

2. Advanced undergraduate courses - none
B. Thesis 12 credits
204799 M.S. Thesis 12 credits

C. Non-credit courses

1. Graduate School’s requirement - a foreign language

2. Program’s requirement - Enroll in additional courses as required by the
Graduate Program Administrative Committee:
Those who did not complete any course in
computer must take the course

204700 Data Structure and Programming Languages 2 credits

and / or 204701 Networking and Operating System 2 credits

D. Academic activity
A student has to publish at least one paper representing the whole or the part of thesis work or
at least have one accepted for publishing in an accredited journal approved by the Graduate
Program Administrative  Committee or an academic print material with peer review, or present
at least one paper at an academic meeting that is accompanied by peer-reviewed proceedings

with the student’s name as the first author.

Note: Courses in the field of concentration are courses in Computer science (204...)

3.1.2.2 Plan B
Degree Requirements a minimum of 39 credits
A. Course work a minimum of 33 credits
1. Graduate course a minimum of 33 credits
1.1 Field of concentration courses a minimum of 27  credits
1.1.1 Required courses 13 credits

18



204711

204735
204753
204791
204792

Elective courses

Computer Architecture

Design and Analysis of Algorithms
Computational Theory

M.S. Seminar in Computer Science

Research Methodology in Computer Science

a minimum of

The elective courses may be selected from the following.

Theory
204752
204754
204755
204731
204741
204742

Theory and Languages of Simulation
Cryptography and Computer Security
Neural Networks and Fuzzy Logic
Data Structure and Algorithms
Principles of Programming Languages

Compiler Design and Construction

Computer Systems and Networks

204714
204716
204717
204761
204763

Advanced Concepts in Operating System
Parallel Processing

Concurrent Programming

Data Communications and Computer Networks

Distributed System

Information Systems

204722
204723
204724
204726
204727
204732
204733
204734
204764
204765
204766
204767

Information Retrieval

Analysis and Design of Information System
Decision Support System

Design and Management of Database System
Information Technology in Business

Software Engineering

Software Project Management
Object-Oriented Technology and Development
Artificial Intelligence

Expert System

Computer Graphics

Image Processing
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204771  Internet Technology 3 credits
204772  Multimedia Technology 3 credits
204773 Web Application Development 3 credits
204774  Data Mining 3 credits
204779 Selected Topics in Computer Science 2 credits
204789 Selected Topics in Computer Science 3 credits

Or other courses with approval of the Graduate Program Administrative Committee.

1.2 Other courses (if any) a maximum of 6 credits
1.2.1 Required courses - none
1.2.2 Elective courses (if any) a maximum of 6 credits

With approval of the Graduate Program Administrative Committee, a student may

take any courses in other discipline(s) related with Computer Science.

2. Advanced undergraduate courses - none
B. Independent Study 6 credits
204798 Independent Study 6 credits

C. Non-credit courses

1. Graduate School’s requirement - a foreign language

2. Program’s requirement - Enroll in additional courses as required by the
Graduate Program Administrative Committee:
Those who did not complete any course in
computer must take the course

204700 Data Structure and Programming Languages 2 credits

and / or 204701 Networking and Operating System 2 credits

D. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general advisor or major

independent study advisor, a student must then complete a comprehensive examination.

Note: Courses in the field of concentration are courses in Computer science (204...)
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3.1.3  NSTUIRIUI

(1) iNIAIBITIAL

204711

204735

204753

204791

204792

(2)

204714

204716

204717

204722

204723

204724

204726

204727

204731

204732

204733

aninsnsaNAaNRIneT
Computer Architecture
NN9EDNUULLAZAAT T ADAT

Design and Analysis of Algorithms
NOBINITAININ

Computational Theory
FuunUdgyeyrlmsinginisaeniames
M.S. Seminar in Computer Science

520803539 8NN9INYINISADNAILABS

Research Methodology in Computer Science

ANIPATNADN IHEITAB RN

LLuqﬁmﬁy’uqﬁm:uuﬂg‘jﬁ@mi

Advanced Concepts in Operating Systems
NITUITHIRNALUUDUIL

Parallel Processing
nsBeulUsunInuuLAe ARSI
Concurrent Programming
NITAUAUNITEULA

Information Retrieval
NI9AATIALA D DNUUL I UL N VTR UNA
Analysis and Design of Information System
sruuaduaunssinanla

Decision Support System

AN9BBNUWULKATNNTIANITIULgHIDYA

Design and Management of Database System

waluladansaumaludegsia
Information Technology in Business
Tﬂ‘i@ﬂ%%"ﬁmﬂ“ml@ﬁg‘l&m@uﬁ%
Data Structure and Algorithms
ARINTINEANAUIS

Software Engineering

ANTTANTT IATIUEENS WIS

Software Project Management
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204734

204741

204742

204752

204754

204755

204761

204763

204764

204765

204766

204767

204771

204772

204773

204774

204779

204789

wialulad BeTnguaznianmmn 3(3-0-6)
Object-Oriented Technology and Development

naNN19n1ElLSuNTH 3(3-0-6)
Principles of Programming Languages

MTBBNILULAZNNAFE UL AgARS 3(3-0-6)
Compiler Design and Construction

VOB UAZNTHIZBINITIIRBS 3(3-0-6)
Theory and Languages of Simulation

AN dNTaR LAY ANLADATEIDNADNALADS 3(3-0-6)
Cryptography and Computer Security

TrsstngUsranuaLnIsnFansuuUNed 3(3-0-6)
Neural Networks and Fuzzy Logic

msRpsnsdyauaziAietngnaniamnns 3(3-0-6)
Data Communications and Computer Networks

FEUULUUNTEINY 3(3-0-6)
Distributed System

Teyaynlszhing 3(3-0-6)
Artificial Intelligence

FLUUEIUIYNIT 3(3-0-6)
Expert System

ABNAILABSNITAN 3(3-0-6)
Computer Graphics

N1TUSTEHIRNRNIN 3(3-0-6)
Image Processing

waluladBunedifia 3(3-0-6)
Internet Technologies

waluladdaniifey 3(3-0-6)
Multimedia Technology

UE T RGN PRI LY 3(3-0-6)

Web Application Development

widasdeya 3(3-0-6)
Data Mining
PN ARV NATHANEINITABNRILGES 2(2-0-4)

Selected Topics in Computer Science
WdafiALnNFanaInITAaNianes 3(3-0-6)

Selected Topics in Computer Science
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(3) WNRATT BTN s AR A AN

204700  Tasemdnediayauaznimnlusunss 2(2-0-4)
Data Structure and Programming Languages
204701 WaBANEUATIT UL TRNS 2(2-0-4)
Networking and Operating System
(4) NNIARNEANUS / N1TFUATTILLLAATY
204798 NNTANAIILLDATY 6 viynufin
Independent Study
204799 AnenfinuiUSoyain 12 Mdqsfie
M.S. Thesis
3.1.4 WHASUNRATSANE
3.1.4.1 WNW A1 WU f1 2
4 1
AAnNTSANEIR 1 Wiefin AAnsANEAT 2 niaafia
aoudSanl wnavdalagagng
AR TN ANYTANUD
204711 | aonimenasu 3 204753 | NOBHNITAIHIN 3
AANRAIADS
204735 | N19RANLLULAY 3 204792 | 91 daudsiTunig 3
ARz NAeIAT Angn1TraNRIaed
A UAAN 3 A UABN 3
59 9 59 9
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)
=b.

2
AAnsANEAR 1 niaafin AMAnsAnEAT 2 niaafia
204791 | funwiUBeyeyalvmng 1 204799 | AnandAnusUioyayiln 9
Angnnisranuianesd
ADUINYTANUT
204799 | Anenfinusuieyein 3
AN 8
59U 12 59N 9
s finaraanangasiiiasndt 39 wisafia
3.1.4.2 uKK 2 (A1Aalnk)
4 1
AAnNTSANEIR 1 Wiefin AAnsANEAT 2 niaafia
aoudSanl wnavdalagasng
AEIFNUTEmNe NIARAITLL LB AT
204711 | sanilnenasy 3 204753 | ngEHNITAIUIN 3
AANRIADS
204735 | N19RANULLUNNTIATIER 3 204792 | 9x1daudsiTunig 3
Sumo1iE Angn1TraNRaaed
A UAAN 6 A UABN 6
59N 12 59N 12
4 2
AAnsAnEAd 1 niafin AAnsAnEAd 2 niafin
204791 | dusunUBeyeynlynng 1 204798 | NMIAUATILLILBNTY 3
Angn1srained
204798 | NNIAUATIULLERTY 3 FOULTTHIRNAAIINS
A naan 8
59N 12 594 3

squﬂﬂwﬁmmafamwé’ngmﬁiﬁwﬂdﬁ 39 Mulafia
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3.1.4.3 WAK 2 (AMANLEY)

7 1
AAnNsANEIR 1 niaefin AMAnsAnEAT 2 niaafia
aaunEanl wueiatialasadna
AEENUTEINe NIAUAITILLBNTY
204711 | aonilmenasy 3 204753 | ngEHNITAUIN 3
ADNANIGDS
204735 | NN9R8NLULNITIATIEA 3 204792 | sudeuisiaenig 3
Humens Angnisranianes
AN 6 AN 6
59U 12 59H 12
7 2
AAnIsAnNEAR 1 niafin mMansAnEd 2 niafin
204791 | dusunUBeyeynlynng 1 204798 | NMIANATILLILBNTY 3
AenITraNRned
204798 | NMTAUAINLLLBNTY 3 FOULTLHIRNAAIINS
AN 8
59U 12 594 3

squmﬂwﬁmmm&ﬁﬂfgmﬁiﬁ@ﬂndﬂ 39 Mulufia
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(52 (3TunnAnman)
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204700 Tﬂﬁx‘lﬂ%’m"ﬁ@ﬁﬂLL@Sﬂ"I‘]eI"IT‘IJSLLﬂSN 2(2-0-4)
Data Structure and Programming Languages
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Waulafifiasniunan: (di
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Abstract data types. Linear data structure. Non-linear data structure. Searching and sorting

techniques. Programming language paradigms.

204701 AFRUNELATsEULUURNS 2(2-0-4)
Networking and Operating System
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Computer organization. Local and system buses. Memory system. Input/output devices.
Serial/parallel data transfer. Computer networking. ISO model. Network protocol. Local area network.
Networking devices. Operating systems. Process. CPU scheduling. Process synchronization. Deadlock.

Memory management.

204711 aanilpanssuaanianes 3(3-0-6)
Computer Architecture
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Computer system and architecture. Organization of the central processing unit, memory and
input-output unit. Single processor and multiprocessor. Parallel processing. Data flow and RISC

architecture concepts.
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204714 wwaAnTugetusruuUfiRns 3(3-0-6)
Advanced Concepts in Operating Systems
d‘ dl 2 1 ! a
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Synchronization. Process deadlocks. Distributed systems. Failure recovery. Fault tolerance.

Resource security and protection. Multiprocessor operating systems. Case studies.

204716 ATTUTEHIANALULTNIN 3(3-0-6)
Parallel Processing

Seulafidasnnon: 6l
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Parallel processing concepts. Parallel processing memory systems. Principles of pipelining and
vector processing. Structures and algorithms for array processor. Multiprocessor architecture and

programming. Data flow computers and VLS| computations. Example of multiprocessor systems.

204717 msdaulUsunsuuuunaniAasisui 3(3-0-6)
Concurrent Programming
dl dlgt 1 ! s
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Concurrent programming definition. Comparison of concurrent programming and sequential
programming. Semaphores. Condition critical regions. Monitors. Communication sequential process .

Concurrent programming language.
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Information Retrieval
d‘ dl 2L 1 1 [ P=1
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Information retrieval system components.  Selection of information resources.  Information
representation and file organizations. Question analysis and search strategy. Dissemination and access

of information.

204723 ATSIATIZRUAZADNULUSZUUNITHRLNA 3(3-0-6)
Analysis and Design of Information System
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Introduction to concepts of information system and management. System development life cycle.
Structured approach of system analysis and design. Tools for analysis and design. System development

and implementation.

204724 szuuﬂﬁ'umgums&'ﬂﬁu?@ 3(3-0-6)
Decision Support System
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Overview concept of management and decision making process. Characteristics of decision
support system. Analysis, design and implementation of decision support system. Case studies and DSS

software.
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Design and Management of Database System
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Database system concepts and Architecture. Data model. Relational model and the relational
algebra. Structured Query Language. Logical database design. Database design theory and
methodology. Physical database design and tuning. Database system implementation. Database security

and authorization. Emerging database technologies and applications.

204727 mm‘[u‘[@ﬁmsﬂumﬂ?m%aqsﬁ@ 3(3-0-6)
Information Technology in Business
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Roles of technology in global business.Managing Information and Innovation Change.
Telecommunications  infrastructure.  Electroniccommerce.  Electronic  payment system.  Security
consideration and aspects. Taxation and Internet commerce. Legal and ethical issues. Future trends.Case

studies.

204731 me’éw%gmmzﬁ%muﬁ% 3(3-0-6)
Data Structure and Algorithms
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Data structures and algorithms analysis. Linear data structures. Graphs. Trees. Sorting methods
and comparisons. Searching methods. Algorithm design techniques. Data structures and algorithms for

external storage.
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Software Engineering
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Principles of software engineering, tools and techniques for tracking cost and schedule, software
development life cycle. Tools for software requirement analysis.  Software design methodology.

Software testing and maintenance.

204733 NsTANSlASIHTEaNAWIS 3(3-0-6)
Software Project Management
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Overview concepts of project management. Project planning and control.  Project organization

and evaluation.

204734 LwﬂTu‘['ézﬁL%e%’mqLLazmsﬁ'@Jm 3(3-0-6)
Object-Oriented Technology Development
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Classes and methods.Messages, instances and initialization.  Mechanisms for software reuse,
subclasses and subtypes.Replacement and refinement, implications and inheritance. Multiple inheritance
and polymorphism.  Visibility and dependency. Design patterns and frameworks. Object-oriented
model. Object-oriented analysis. Object-oriented design. Object-oriented  programming. Object-

oriented testing. Application in object-oriented.
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Design and Analysis of Algorithms
d‘ dIL 1 1 [ P=1
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Concepts of algorithm design and analysis, models of computation. Techniques for designing

algorithm.  Efficient algorithms for various computational problems such as pattern matching problems,

mathematical problems, NP-complete problems and some provably intractable problems.

204741 nann1snEnlUsunss 3(3-0-6)
Principles of Programming Languages
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Programming language concepts. Elementary and structured data types. Subprograms and
user—defined data types. Sequence and data control. Concepts of functional programming and logic

programming.
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Compiler Design and Construction
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Formal specification of programming language. Scanner implementation.  Error detection and
recovery. Parsing methods. Representation of source program intermediate form. Code generation and

optimization. Storage organization and management.
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Theory and Languages of Simulation
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Overviews of data structure and algorithms analysis. Overviews of set. Graph. Trees. Sorting
methods and comparison. Searching methods. Algorithm Design Techniques. Data structures and

algorithms for external storage.

204753 NHUHNITATHIN 3(3-0-6)
Computational Theory
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Introduction. Automata theory and formal languages. Basic computability theory. The recursion
theorem. Logic and the incompleteness theorem. Basic complexity theory. Advanced complexity

theorem. Class Probabilistically Checkable Proofs and Non-Approximability result.

204754 INgINISENTANAULAZANHURBANLTBIABNRILADS 3(3-0-6)
Cryptography and Computer Security
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Cryptographic goal. Block ciphers. Hash function. Symmetric encryption. Message authentication.
Asymmetric encryption. Digital signatures. Authentication and session-key distribution. Access control.

Survey of contemporary protocols. Intrusion detection.
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Neural Networks and Fuzzy Logic
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Introduction to neural networks. The Hopfield nets and extensions. Simple perceptrons. Multi-
layer networks. Recurrent networks. Unsupervised Hebbian learning.  Unsupervised competitive

learning. Basic concepts of fuzzy systems. Fuzzy relations and measures. Genetic algorithms. Hybrid

neural systems.
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Data Communications and Computer Networks
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Data transmission. Transmission media. Data encoding. Data communication interface. Data link
control. Multiplexing. Circuit switching. Packet switching. Frame relay. Asynchronous transfer mode.

Local area network technology. Communications architecture and protocol. Network security.
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Distributed System
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Distributed system. Architectural and transaction models and design goals. Characteristics or
remote procedure calling. File, directory and transaction services. Collaborating servers and file

replication. File protection and security. Case studies in distributed system.
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Artificial Intelligence
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History and applications. Problem spaces and search. Search algorithms and heuristic search.

Knowledge representations. Natural language understanding and expert system.
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Expert System
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Expert system technology. Knowledge representation and acquisition. Concepts of inference

engine. Object and hybrid expert system design.
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Computer Graphics
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Overview concepts of computer graphics.  Two-dimensional transformation principles.

Windowing concepts and clipping algorithms. Interactive graphics. Three-dimensional graphics.
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Image Processing
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Image perception. Image acquisition. Image sampling and quantization. Image transformation. Image

representation. Image enhancement. Image segmentation. Image reconstruction. Image data

compression
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Internet Technologies
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Architecture of internet. TCP/IP and applications. Distributed computing. Routing technology.
Web caching. Web scalable and large size web server. Traffic analysis and performance. Contents
switching and delivery. Multi Label Protocol System.  Content based application.  Enterprise
management. Security issues for distributed system.
204772 wialuladiaffiife 3(3-0-6)
Multimedia Technology
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Introduction to multimedia technology. Multimedia tools, production and integration. Multimedia

programming. Virtual Reality Modeling Language.
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Web Application Development
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Web application frame work. Open Data Base Connectivity. Meta data and electronic data
interchange. Distributed web application development.Collaboration technology and groupware. Security

issues of web application.
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Data Mining
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Introduction to data mining. Classification of data mining techniques. Descriptive data mining :
characterization and comparison. Analysis of patterns, trends and deviations. Data mining models. Data
mining process. Enabling data mining through data warehouse. Integration of data mining tools with

database systems. Data mining applications. Trends in data mining.
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Selected Topics in Computer Science
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Intensive study of current interesting topics and new development in various fields of computer

science.
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Selected Topics in Computer Science
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Intensive study of current interesting topics and new development in various fields of computer

science.
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M.S.Seminar in Computer Science
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Discussion of recent advances and problems in various interesting topics in Computer Science.
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Research Methodology in Computer Science
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An Introduction to Research, types of Research, variables and Hypothesis, ethics and Research,
sampling Strategies, measurement and Validity, data collection, data analysis and descriptive statistics,

writing a Research Proposal.
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Independent Study
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M.S. Thesis
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