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College of Computer & Information Sciences
Department of Computer Engineering

Introduction:

Computer technologies and applications have witnessed tangible improvements and
developments within the last few years. Consequently, and due to the development plans and
high pace evolution in all sectors in Saudi Arabia, it is very logical and appropriate that the
country takes on board the latest technologies in order to move into the status of an
industrial nation. Hence, it is rationale that computers and related technologies become wide
spread in different sectors and in many scientific and practical applications, including;

laboratories, universities, factories, communication systems and control systems, etc.

Therefore, the College of Computer and Information sciences was established in the year
1404 according to the Royal order M/1558/7 as to make it one of the colleges of King Saud
University. The first cohort of students commenced their studies in the 1% semester of the
year 1404/1405. In the Royal order, it was advised that the college should have a department
for computer engineering, with the main goal of graduating capable computer engineers who
can fulfill the kingdom’s needs in computer engineering and different applications, and
conduct basic and applicable research studies in a way that develops the scientific research
and find practical and scientific solutions to problems faced by the different organizations

and institutions in the kingdom.

The department started offering its M.Sc. postgraduate studies following its approval by the
University’s board meeting (No.7) on 24/10/1410. Appendix (A) outlines the details of the

current M.Sc. Programme available within the department.

The objectives of the Programme have been met as indicated by the number of thesis (24 in
total). Table 1 lists the number of awards obtained since the launch of the Programme till the

end of the academic year 1426-1427.
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Academic Year Awarded Degrees
1415/ 1416 4
1416 / 1417 ===
1417 / 1418 2
1418 /1419 4
1419 /1420 i
1420/ 1421 1
1421/ 1422 1
1422 /1423 ===
1423 /1424 4
1424 / 1425 2
1425 /1426 5
1426 / 1427 1

Total 24

Table (1). List of students awarded the M.Sc. degree in Computer Engineering.

Currently, the Department of Computer Engineering is working on developing-further the
M.Sc. Programme. In addition, the department is working on availing the adequate number
of faculty with the appropriate expertise to offer more postgraduate Programmes. Currently,

the department has 16 academic members with different academic ranks as detailed in table

(2).

Academic Rank Number

Professor =====
Associate Professor 5
Assistant Professor 11
Total 16

Table (2). List of the number of academic staff according to the academic rank.
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Programme’s Objectives:

1.

Prepare specialized human resources in the fields of computer communications and
networks and digital systems, who are able to conduct scientific research and provide
consultancy, thus supporting the developmental goals in Saudi Arabia.

Allow graduates from scientific, informatics and engineering disciplines to pursue
their postgraduate studies in computer engineering, thus improving their career
options and responding to the vocational demands for the different sectors in Saudi
Arabia.

Offer practical and specialized courses to enhance candidates’ performance level and
avail distinguished training in the fields of computer communications and advanced
digital systems.

Attract distinguished students from Saudi Arabia and overseas in order to help
developing competent researchers and establish strong scientific relations.

Enrich the scientific research, projects and scholarly activities within the department
and the college in the fields related to the computer engineering.

Programme’s Options:

The M.Sc. Programme is available in the following options:

The option of studying courses and conducting a thesis (for both Networks and
General pathways).

The option of studying courses without conducting a thesis (General pathway).

This document includes the details of the courses and thesis option for both Network and
General pathways.

Title of the award:

Masters of Science in Computer Engineering
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Admission Requirements:

The applicant must meet the terms stated in the unified regulations of postgraduate studies in
Saudi Universities. To prioritize between applicants, the department’s board agreed on the
following conditions in its meeting number (2) on 14/10/1427:

1. Students holding a B.Sc. in any of the following specialties (in the listed order) are
allowed to apply:
e Computer Engineering
e Electrical Engineering
e Any Computer (scientific) study
e Engineering Sciences

e Any branch of general science (physics, statistics, mathematics)

2. A minimum GPA of 3.75 out of 5.0 for all specialties listed above (except for
Computer Engineering where the minimum GPA required is 3.5 out of 5.0).

3. The weighted percentage against the criteria listed in table (3) below. The list was
approved by the department’s board in order to priorities between applicants.

Criterion Weight
GPA 45%
GPA in Computer Engineering subjects 20%
GPA in last four terms of study 15%
References 10%
Panel’s Evaluation) 10%

Table (3). Weighted percentages against criteria to prioritize applicants.
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Degree requirements in the courses and thesis option (Networks):

1. The candidate should successfully complete 24 credit hours of the M.Sc. Programme
courses as listed in table (4) below.

2. The candidate should successfully complete a thesis on a selected research topic.

Level Course and code Credit Hours
I CENS501: Queuing theory and simulation 3
CENS531: Computer Networks 3
11 Select two courses from list (A). 6
111 Select two courses from list (A). 6
CENS591: Seminar |
v Select a course from list (A). 3
CENS592: Independent study 2
Total 24

Table (4): Networks (Thesis)

Course and Code Credit Hours
CENS521: Advanced Computer Architecture 3
CENS533: Computer and Network Security 3
CEN534: LAN Protocols and Performance 3
CENS536: Internet Protocols and TCP/IP 3
CENS538: Wireless LAN & WAN Networks 3
CENS539: Selected topics in computer networks 3
CENS543: Digital Signal Processing 3
List (A).
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Degree requirements in the courses and thesis option (General pathways):

1. The candidate should successfully complete 24 credit hours of the M.Sc. Programme
courses as listed in table (5) below.

2. The candidate should successfully complete a thesis on a selected research topic.

Level Course and code Credit Hours
| CENS531: Computer Networks 3
CENS521: Advanced Computer Architecture 3
11 CENS543: Digital Signal Processing 3
Select a course from list (B) 3
IIT | Select two courses from list (B). 6
CENS591: Seminar 1
IV | Select a course from list (B). 3
CENS592: Independent study 2
Total 24

Table (5): General pathways (Thesis)

Course and Code Credit Hours
CENS501: Queuing theory and simulation 3
CENS522: Advanced Computer Arithmetic 3
CENS528: Parallel Processing 3
CENS529: Selected Topics in Computer Architecture 3
CEN533: Computer and Network Security 3
CENS534: LAN Protocols and Performance 3
CENS536: Internet Protocols and TCP/IP 3
CENS538: Wireless LAN & MAN Networks 3
CENS544: Digital Speech Processing 3
CENS545: Digital Image Processing 3
CENS551: Robotics 3
CENS5S56: Intelligent systems 3
CSC522: Distributed systems 3
List (B).
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Courses Description:

CENS501: Queuing Theory and Simulation 3(3+0)
Probability theory: random variables, transformation of random variables. Markov chains:
stochastic processes, Poisson and Exponential processes, birth-death Markov chains.
Queuing theory: Little’s theorem, M/M/1, M/M/1/K, M/M/S/S, M/G/1. Network of queues:
Burke theorem, Jackson theorem.
Computer simulation: random number generators, validation tests, generating random
variables, event-driven simulation, and simulation project of networking systems.
References:

1. D. Bertsekas and R. Gallager, Data Networks, Second Edition, Prentice-Hall, 1992.

2. Jerry Banks, John Carson, Barry L. Nelson, and David Nicol, Discrete-Event System

Simulation, Prentice Hall, 2005.

CENS21: Advanced computer architecture 3(3+0)
Instruction set principles, Pipelining, pipelining hurdles. Instruction level parallelism, Data
hazards avoidance, Dynamic Scheduling, Dynamic Hardware prediction. Memory Hierarchy
Design, Cache design, Storage systems, Busses, /O performance measures. Interconnection
Networks, Introduction Multiprocessors architectures.

Reference: Computer Architecture, a Quantitative approach, John L Hennessy & David A
Patterson.

CENS522: Advanced computer arithmetic 3(3+0)

The computer representation of different number systems and the implementation of basic
arithmetic operations such as addition, multiplication, subtraction and division. The
enhancements to improve the usual performance metrics (speed, area and power). Current
commercial designs as well as recent research in the filed of computer arithmetic.

Reference: Computer Arithmetic: Algorithms and Hardware designs. By B. Parhami, Oxford
University Press, 2000.

CENS28 Parallel Processing 3(3+0)

The principles and tradeoffs in the design of parallel architectures. Emphasis is on naming,
latency, bandwidth, and synchronization in parallel machines. Case studies on shared
memory, message passing, data flow, and data parallel machines. Architectural studies and
lectures on techniques for programming parallel computers.

Reference: Parallel Computer Architecture A Hardware/Software Approach, By David
Culler, J.P. Singh and Anoop Gupta, Morgan Kaufmann, ISBN: 1-55860-343-3.

CENS529: Selected Topics in Computer Architecture 3(3+0)

In this course, students are able to study a selected topic in computer architecture. The content
and syllabi of this course is designed by a member of staff and approved by the department
council.
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CENS531: Computer Networks 3(3+0)
Review of OSI layered Architecture, X-25 Protocol, Data link layer: HDLC, Window flow
control, Datagram and virtual circuit, Transport protocol: Error-detection and recovery,
Presentation layer: Security, Privacy, Text compression, VTP, Application layer: Distributed
computing, Network operating systems.

Reference: Computer Networks. By: Andrew Tenanbaum. Prentice Hall.

CENS533: Computer and Network Security 3(3+0)
Introduction to Computer Security/History, case studies , Risk Analysis and Security
Planning , , Security Policies and Models , Access Controls , Program Security — (Trojan
Horses, Viruses, Worms ) , Operating system security , Cryptography & Hashing
Techniques , Encryption-based Protocols , Authentication/PKI , Network Security |,
Network Cryptographic Protocols , Traffic Analysis & Prevention, Network Security
Standards , IP Security Options , Firewalls and protocol vulnerabilities.

References :

1) Pfleeger, Security in Computing, 3rd Ed., Prentice-Hall, Englewood Cliffs, NJ, 2003.
ISBN 0-13-035548-8.

2) Kaufman, Perlman & Speciner, Network Security, Prentice-Hall, Englewood Cliffs, NJ,
1995. ISBN 0-13-061466-1

3) Stallings, "Cryptography and Network Security," 2nd Ed.,Prentice Hall 1999 ISBN 0-13-
869017-0.

5) William R. Cheswick and Steven M. Bellovin, Firewalls & Internet Security, Addison-
Wesley Professional Computing Series, 1994

CENS534: LAN Protocols and Performance 3(3+0)
Standards for local area networks. Performance analysis measures. Contention-based
protocols: ALOHA, CSMA and variations. Demand-assignment protocols: polling, token
passing, packet reservation multiple access. Fixed-assignment protocols: FDMA, TDMA,
CDMA. Optical networks. Wireless networks. Analysis, queuing models, and simulation of
some representative LAN protocols.
References:
1. J.L. Hammond and P.J. O'Reilly, Performance Analysis of Local Computer Networks,
Addison Wesley, 1986.
2. T. Robertazzi, Computers Networks and Systems: Queuing Theory and Performance
Evaluation, 3rd edition, 2000.

CENS536: Internet Protocols and TCP/IP 3(3+0)
Review of Network Technologies for LANs and WANSs . Inter-networking. IP , UDP and
TCP protocols, broadcasting and multi-casting, MPLS. Internet Addressing & Protocols: IP
addresses Internet Routing Protocols: Gateways , OSPF routing, BGP. Network security:
polices, responsibilities, access control, encryption and privacy, public key encryption, DES,
RSA, packet filtering and firewall concepts, digital signature; Application Layer Protocols:
WWW protocols, DNS, SMTP, the socket application program interface API, client server
interaction, SNMP, Multimedia Protocols & standards MPEG , JPEG.

Reference:

Internetworking with TCP/IP Volume 1, By: Douglas E. Comer

Computer Networks and Internet, By: Douglas E. Comer

Computer Networks, By: Andrew Tanenbaum.
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CENS538: Wireless LAN & MAN Networks 3(3+0)

Basic of wireless communication& channel: multipath, noise, and interference. Multiplexing

techniques: CDMA, and OFDM. FHSS,DSSS . Media access control protocols: carrier

CSMA/CA, PCF Wireless LAN & MAN network: ad hoc network design and routing .

Sensor networks, QoS supporting in wireless networks. Mobile IP. Wireless Networks

Standards: Bluetooth, IEEE 802.11 a/ b/g ,n , IEEE 802.15 standards , IEEE802.11e for

differentiated services. Review of current research topics in the open literature

References :

1) Wireless Communications and Networks, by William Stallings. Prentice Hall, 2002.

2) Vijay Garg, Joseph Wilkes, Wireless and Personal Communications Systems, Prentice-
Hall, Englewood Cliffs, NJ, 1996.

3) T.S. Rappaport, "Wireless Communications: Principles & Practice", Second Edition,
Prentice Hall, 2002.

J. Schiller, "Mobile Communications", Addison Wesley, 2000.

CENS39: Selected Topics in Computer Architecture 3(3+0)

In this course, students are able to study a selected topic in computer networks. The content
and syllabi of this course is designed by a member of staff and approved by the department
council.

CENS543: Digital Signal Processing 3(3+0)
Discrete time signals, Z-transforms. Discrete Fourier transform (DFT). Fast Fourier
transform (FFT). Design of finite impulse response filter (FIR) and Infinite impulse response
filter (IIR), Effects of finite word length

References:

Discrete-time signal processing. By: Alan Oppenheim & Ronald Schafer, 2™ edition,
Prentice-Hall, 1999.

Digital Signal processing. By: A. Oppenheim & W. Wilsky, 2™ edition, Prentice-Hall 1997.
Discrete-time processing of speech signals. By: J. Deller, J. Hansen, & J. Proakis, IEEE Press
2000.

CENS544: Digital Speech Processing 3(3+0)
Linguistic Information, Speech Production Mechanism, Acoustic Characteristics of Speech.
Speech  Analysis, Spectral Analysis, Cepstrum, Filter Bank, Zero-Crossing, Analysis-
Synthesis, Pitch Extraction, Linear Predictive Coding. Speech Recognition, Spectral Distance
Measures, Structure of Word Recognition Systems, Dynamic Time Warping, Word
recognition using phoneme units. Hidden Markov Models. Speaker Recognition.

Reference:

Speech and Audio Signal Processing, By Ben Gold and Nelson Morgan, Wiley 2000.

CENS54S5: Digital Image Processing 3(3+0)
Sampling and quantization of images, Filtering, Restoration and enhancement in both the
spatial domain and in the frequency domain. Color image processing. Image compression.
Morphology and image segmentation. Feature extraction and scene analysis.

Reference:

Digital Image processing. By: R. Gonzalez & R. Woods 2™ edition, Prentice Hall, 2001
Fundamentals of Digital Image Processing. By: A. Jain, Prentice Hall, 1998.
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CENS5S51: Robotics 3(3+0)
Introduction (History, spatial description and transformations..), Robot arm kinematics
(Forward & Inverse), Robot Arm dynamic, Planning of manipulators trajectories,
Multivariable control of robot manipulators (Nonlinear controllers, Neural Networks
Controller, Fuzzy controller, Slide mode controller ...), Force control, Geometric nonlinear
control, Mobile robots (Models and control), Intelligent autonomous system, Robot
programming language and systems, Sensing, Computer vision and vision based control.
References:

Robot modeling and control. By: Mark W. Spong, S. Hutchinson and M. Vidyasagar, John
Wiley & Sons, Inc (2005).

Introduction to robotics mechanics and control, John Craig, Addison-Wesley Publishing
Company (1989).

CENS556: Intelligent systems 3(3+0)
Introduction to knowledge based intelligent systems, Rule based expert systems, uncertainties
management in rule based expert systems, Fuzzy expert systems, Frame based expert systems,
Artificial neural networks, Evolutionary algorithm, Hybrid intelligent systems, Knowledge
engineering and data mining.

Reference:

Artificial intelligence: A guide to intelligent systems. By: Michael Negnevitsky, 2" Edition,
Addison-Wesley, 2005.

CENS591: Seminar 1(1+0)

The seminar supervisor describes how to conduct a seminar and write its report. Also, a
typical seminar is provided for students to benefit from. Every student enrolled in the seminar
selects a topic to prepare a seminar for, and produces a report that is assessed together with
the student’s performance during the seminar.

CENS592: Independent study
The student select a research topic and conduct a literature review in relation to the topic.

CENS598: Research Project 1

The student selects a research project to complete (part 1).

CEN3599: Research Project 2
The student selects a research project to complete (part 2).

CEN600: Thesis

The student selects a research project to work on.
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CSCS522: Distributed Systems 3(3+0)

General concepts of operating systems -  Distribution: Concepts and Definitions -
Architecture of Distributed Systems - Control in Distributed Systems: Centralized Versus
Distributed - Concept and Forms of Transparency in Distributed Systems - Naming
Concepts - Classification and Implementation of different naming schemes - Inter Process
Communication: concepts - Mechanisms and Implementation - Resource Allocation and
Implication on Load Sharing - Load Balancing - Process Migration -  Clock
Synchronization: Concepts - Problems and Solutions - Concurrency Control in Distributed
Environments: Concepts - Approaches and Implementation.
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M.S. PROGRAM IN COMPUTER ENGINEERING

1. Program Obijectives:

The Graduate Program leading to the degree of M.S. in Computer Engineering has
been developed to provide:

» necessary theoretical background to those willing to pursue further studies.
» necessary preparation of those willing to acquire advanced knowledge and skills to
meet the qualified manpower needs of the country in the computer engineering field.

In this respect the graduate program in Computer Engineering covers major topics in
Computer Engineering to cater for the needs mentioned above. It is believed that the
department must serve a wide stream of students coming with varying backgrounds and
objectives. This program will help to enhance the student's abilities as well as to provide
thorough knowledge in various specific application areas in Computer Engineering. The
following areas of Computer Engineering are emphasized:

1. Computer Architecture, and Microprocessor Systems
2. Data Communication and Computer Networks
3. Robotics, Automation and Signal Processing

The program was approved from the University Council dated 24/10/1410 H. and the
actual study started in the Second Semester 1411/1412 H.

2. Admission to the Program:

Qualified candidates holding a B.Sc. degree in Computer Engineering may apply for
the Masters Program which is governed by provision of article (i) and (ii) of the General
Regulations for Graduate Studies. Qualified candidates holding a degree in Computer
Science, Electrical Engineering as well as related sciences may also apply. They may be
given provisional approval subject to their completion of the program's pre-requisites
determined by the department council.

3. Degree Requirements:

The degree of Master of Science in Computer Engineering requires the student to meet
the University Graduate Studies regulations. In addition, the student must fulfill the
following requirements.

a- Successful completion of 8 courses (equivalent to 24 credit hours of graduate
courses) with GPA not less than 3.75.

b- Completion and successful defense of a thesis in the area of study approved by the
department.
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4. Course Structure:

The graduate program leading to the degree of M.S. in Computer Engineering
comprises 8 courses (equivalent to 24 credit hours) scheduled on 4 semesters, with two
courses per semester and a thesis.

The program allows students to specialize in one of the following areas:
1- Computer Architecture and Microprocessor Systems
2- Data Communication and Computer Networks
3- Robotics, Automation and Signal Processing

The students study five courses in his major area of specialization plus one course
from the other two specializations and one course from other postgraduate programs. This
allows students to be specialized in their domain and giving the basic requirements from other
specializations.

Also there is a common track (fourth) between the three specializations, such that the
students study several courses from each specialization, which gives the students a broad base

in all the allowed specialization.

The different areas are specified by the middle digit of the course number as follows:

Middle Digit Area
2 Computer Architecture and Microprocessor Systems
3 Data Communication and Network
4 Automation, Robotics and Signal Processing
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S. Program Courses:
The M.Sc. program in computer engineering includes the following courses:

Courses for M.S. in Computer Engineering

Course Computer Architecture & Microprocessor System Credit
CEN 521 Advanced Computer Architecture 3)
CEN 523 Fault-Tolerant Computer Systems (3)
CEN 524 | Advanced Microprocessor Systems 3)
CEN 529 Selected Topics in Computer Architecture 3)
Course Data Communication and Computer Networks Credit
CEN 531 Computer Networks 3)
CEN 532 Computer Communication Systems 3)
CEN 534 Local Computer Networks 3)
CEN 535 Advanced Data Communication 3)
CEN 539 Selected Topics in Computer Networks (3)

Course Robotics, Automation and Signal Processing Credit
CEN 541 Computer-Controlled Systems 3)
CEN 543 Digital Signal Processing I (3)
CEN 545 Digital Image Processing 3)
CEN 549 Selected Topics in Automation (3)

Course | Course Description Credit

CEN 559 | Selected Topics in Computer Engineering 3)

Course Course Description Credit
CEN 600 | Thesis 3)

Courses from outside Computer Engineering

Course Course Description Credit
CSC 521 | Operating Systems 3)
OR 543 | Modeling and Simulation 3)
CSC 561 | Expert Systems (3)
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6. Course Schedules

The student study two courses per semester for a period of four semesters; such
courses are chosen from the M.Sc. courses specified in the above tables and postgraduate
courses of the university in general as follows:

Distribution of Master Courses in Computer Engineering for Part Time Student

I. Specialization in Computer Systems

Ist Semester

Course Course Description Credit
CEN 521 Advanced Computer Architecture 3
CEN 531 Computer Networks 3

IInd Semester

Course Course Description Credit
CSC 521 Operating Systems 3
CEN 543 Digital Signal Processing 3
I1Ird Semester

Course Course Description Credit
CEN 524 Advanced Microprocessor Systems 3
CEN 526 Real Time Systems 3
IVth Semester

Course Course Description Credit
CEN 523 Fault Tolerant Computer Systems 3
CEN 529 Selected Topics in Computer Architecture 3
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I1. Specialization in Computer Networks

Ist Semester

Course Course Description Credit
CEN 521 Advanced Computer Architecture 3
CEN 531 Computer Networks 3
IInd Semester
Course Course Description Credit
CEN 535 Advanced Data Communication 3
CEN 543 Digital Signal Processing 3
I1Ird Semester

Course Course Description Credit
CEN 532 Computer Communication Systems 3
OR 543 Modeling and Simulation 3
IVth Semester

Course Course Description Credit
CEN 534 Local Area Networks 3
CEN 539 Selected Topics in Computer Networks 3
I11. Specialization in Automation
Ist Semester

Course Course Description Credit
CEN 521 Advanced Computer Architecture 3
CEN 531 Computer Networks 3
IInd Semester

Course Course Description Credit
CEN 541 Computer Controlled Systems 3
CEN 543 Digital Signal Processing 3
I1Ird Semester

Course Course Description Credit
CEN 545 Digital Image Processing 3
CEN 561 Expert Systems 3
IVth Semester

Course Course Description Credit
CEN 542 Robotics and Automation 3
CEN 549 Selected Topics in Automation 3
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VI. Common Track

Ist Semester

Course Course Description Credit
CEN 521 | Advanced Computer Architecture 3)
CEN 531 | Computer Networks 3)
IInd Semester

Course Course Description Credit
CEN 543 | Digital Signal Processing 3)
CEN 532 | Computer Communication Systems 3)
IIIrd Semester

Course | Course Description Credit
CEN 534 | Local Area Network 3)
CEN 545 Digital Image Processing (3)
IVth Semester

Course | Course Description Credit
CEN 524 Advanced Microprocessor Systems 3)
CEN 559 Selected Topics in Computer Engineering (3)
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7. Syllabus of M.S. Courses

CEN 521 Advanced Computer Architecture:

Large computer systems analysis, Organizational dependence on computations, Theoretical
Aspects of multi-processing, Pipelining and parallel Processing, Memory Hierarchy and
Organization, Computer Interconnection, Study of a Typical Large Computer Architecture.

CEN 523 Fault Tolerant Computer Systems:
Systems and their failures. Faults, errors and failures. Structuring and fault, Fault error
detection. Damage assessment and confinement. Error recovery and fault diagnoses.

CEN 524 Advanced Microprocessors Systems:
Comparison of microprocessor families of LSI chips. Multiprocessor systems. Bus protocols
and communication methods. Application areas for microcomputers. Design aids.

CEN 529 Selected Topics in Architecture:

This course is designed to enable students to study variable special topics of interest which
are carefully selected from Architecture related topics. The contents of such a course are to
be determined by the instructor and the department.

CEN 531 Computer Networks:

Review of OSI layered Architecture, X-25 Protocol, Data link layer: HDLC, Window flow
control, Datagram and virtual circuit, Transport protocol: Error-detection and recovery,
Presentation layer: Security, Privacy, Text compression, VTP, Application layer: Distributed
computing, Network operating systems.

CEN 532 Computer Communication Systems:

Review of Poisson, Markov, and Birth and Death processes, Queues: M/M/1, M/G/1.
Analysis of packet-switched networks, Multi-access protocols for satellite, Ground radio and
LAN. Fixed assignment and adaptive strategies. Channel stabilities. Evolution towards
ISDN: Models of integrated voice and data.

CEN 534 Local Computer Networks:

Evolution of LAN technology, Scope, Topology and Environment, Access protocols,
Performance of star, Bus and ring systems, LAN examples, LAN standards, ISLANS,
Metropolitan area networks, Wide band LANs, Gateway: LAN-LAN and LAN-WAN
interconnection.

CEN 535 Advanced Data Communication :

Voice digitization: TDM Systems, Framing synchronization. Transmission of digital base-
band signal and digital carriers, M-ary schemes, Transmission impairments. Data encoding,
Modems, Circuit, Message and packet switching. Applications: Electronic mail, Digital
PBX's and ISDN. Digital Satellite Communication.
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CEN 539 Selected Topics in Computer Networks :
This course is designed to enable students to study variable special topics of interest which
are carefully selected from Computer Networks related topics. The contents of such a course
are to be determined by the instructor and the department.

CEN 541 Computer-Controlled Systems:

Introduction, Computer-oriented mathematical models, Process-oriented models, Analysis of
discrete-time systems, Distribution models, Translation of analog design, State-space design
methods, Optimal design methods, Input-output approach, Identification, Implementation of
digital controllers.

CEN 543 Digital Signal Processing I:

Discrete time signals, Z-transforms. Discrete Fourier transform (DFT). Fast Fourier
transform (FFT). Design of finite impulse response filter (FIR) and Infinite impulse response
filter (IIR), Effects of finite word length.

CEN 545 Digital Image Processing :

Physical descriptions of continuous image, Sampling and quantization of images, Matrix
representation of image forming. Filtering, Restoration and enhancement. Feature extraction
and scene analysis.

CEN 549 Selected Topics in Automation :

CEN 559 Selected Topics in Computer Engineering :
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