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Course Code Cs 6111

Course Name Computability theory bl d B

Compulsory/Elective Compulsory

Course Description The course familiarizes students with what is meant by a function to be
computable or a problem to be decidable. The course introduces different
theorems for testing or generating computable function.

Course Syllabus Introduction to mathematical notation and terminology

Introduction: algorithmically undecidable problems

Register machines

Universal register machine Undecidability of the halting problem
Turing machines and the Church-Turing Thesis

Primitive recursive functions.

Partial recursive functions [2 lectures]

F.ecursive and recursively enumerable sets

Universal programs

Complexity of computation

Course Syllabus

Course Code Cs 6112
Course Name Analysis and design of algorithms Sl )l gl prnily Gt
Compulsory/Elective | Compulsory
Course Description The course introduces different common and advanced data structures.
The course also emphasizes different techniques for algorithm analysis and
design.
Course Syllabus Introduction to mathematical notation and terminology
Foundations
Sorting and Order Statistics
Data Structures
Advanced Design and Analysis Techniques
Advanced Data Structures
Graph Algorithms
Selected Topics
Course Code | CS 6114
Course Name | Project £yl
Compulsory/Elective Compulsory

The project is intended to give the student a chance to put to practical use all
the knowledge acquired in his study since he started . It should end with a software
package designed to fulfil a predefined task. Throughout the project, the student is
encouraged to practice the good procedures needed in all phases of package
development, analysis, design, implementation, testing, and deployment. The project

may or may not include hardware design and implementation.




Course Code CSa121
Course Name Advanced distributed systems dioall dg gl ol
Compulsory/Elective | Compulsory
Course Description The course familiarizes stodents with the concept of distribution and
dividing the work over many processors. The course studies both software
and hardware issues of distribution.
Course Syllabus Introducing distributed systems
Reviewing networks
Reviewing operating systems
Syachronization, consistency and fault tolerance
Security
Practical distributed systems
Course Code CS 6122
Course Name Advanced Artificial intelligence (AI) i olilaial plsi
Compulsory/Elective Compulsory
Course Description The course familiarizes students with advanced and modemn concepts of
Artificial intelligence (Al). The course focuses on Al as the study of agents.
Course Syllabus Introduction to Al
Problem solving agents
Reasoning and Knowledge
Practical applications of Al
Data mining.
Expert System
Artificial Neural Networks (ANIN)
Robotics
Computer vision
Course Code C56124
Course Name Project
Compulsory/Elective || Compulsory

Course Deacription | This is & continuation to the project of the first semester,

Course Code CSs 6001

Course Name Logic programming systems ddlid) Aol 2l

Compulsory/Elective | Elective

Course Description The course familiarizes students with the logic programming paradiem by
exploiting its many useful features such as parallelism and declarative
interpretation of logic programs.

Course Syllabns Introduction to logic

Declarative programming and PROLOG
Visual prolog




Parallel logic programming
Constraint Logic Programming
Advanced issues

Course Code

CS 8002

Course Name

Arabic Language Processing A D) Aall dafea

Compulsory/Elective

Elective

Course Description

The course familiarizes students with different theories and techaiques of
Arabic language processing. The course also shows challenges and
potentials,

Course Syllabus

Spoken Language Input

Written Language Input

Languape Analysis and Understanding
Language Generation

Spoken Output Technologies
Discourse and Dialogue

Docoment Processing

Multi-linguality and translation
Multimodality

Course Code

CS 6003

Course Name

Advanced compiler construction (pia) Sl _iall 615y

Compulsorv/Elective

Elective

Course Description

The course familiarizes students with compilers

Course Syllabus

Introduction to programming language concepts
Introduction to compiler construction

Lexical Analysis

Syntax Analysis

Semantic Analysis

Intermediate Code Generation

Run-Time Environments

Code Optimization and Code Generation

Course Code

Cs 6004

Course Name

Intelligent leaming systems S0 At WL

Compulsory/Elective

Elective

Course Description

The course familiarizes students with different concepts and theories of
machine learning.

Course Syllabus

What is Machine Learning?
Supervizsed Learning
Reinforcement Learning
Unsupervized Leamning
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Course Code IS5 6111

Course Name Database Theory el el 84 5k

Compulsory/Elective Compulsory

Course Description Advanced course focusing on the theoretical, mathematical foundations for
database systems. Specific topics studied shall include core query language
features, complexity of answering queries, and other classical problems
such as constraint solving.

Course Syllabus Refreshing, extension and formalization of basic concepts and mathematics

from earlier courses: Relational algebra, tuple calculus, and domain
calculus. Functional dependencies, axioms and deduction mules for these.
Lower normal forms, theorems and proofs conceming normal forms.
Algorithms for normalization.

General dependencies: Multi-valued dependencies, join dependencies,
axioms and deduction roles.

Higher normal forms: Theorems and proofs. Algorithms for normalization
to higher normal forms.

Transitive closures and their use: Connection to the normal forms.
Algorithms to compute transitive closures and for the verification of
normalized structures.

Formalization of non-normalized structures: Extensions and generalizations
of the relational model and the formalizations related to it.

Introduction to models: The relational model; the nested relational model,
functional and logical models, object models. The mathematical foundation
for the different models. Generalization of the concept of a model.
Optimization: Mathematical principles for gquery optimization. Cost
fonctions.

Course Name

Compulsory/Elective

Course Code | Is 6111

| Database Theory il el 8 4 4k

Compulsory

Course Description Advanced course focusing on the theoretical, mathematical foundations for
database systems. Specific topics studied shall include core query language
features, complexity of answering queries, and other classical problems
such as constraint solving.

Course Syllabus Refreshing, extension and formalization of basic concepts and mathematics

from earlier courses: Relational algebra, tuple calculus, and domain
calculus. Functional dependencies, axioms and deduction rules for these.
Lower normal forms, theorems and proofs conceming normal forms.
Algorithms for normalization.

General dependencies: Multi-valued dependencies, join dependencies,
axioms and deduction rules.

Higher normal forms: Theorems and proofs. Algorithms for normalization
to higher normal forms,

Transitive closures and their use: Connecticn to the normal forms.
Algorithms to compute transitive closures and for the verification of
normalized structures,

Formalization of non-normalized structures: Extensions and generalizations
| of the celational model and the formalizations related to it




Introduction to models: The relational model; the nested relational model,
functional and logical models, object models. The mathematical foundation
for the different models. Generalization of the concept of a model.
Optimization: Mathematical principles for query optimization. Cost
functions.

[ Course Code [ 15 6112

| Course Name | Object Oriented Databases — 1 1 a5 40 Sl 2ol
| Compulsory/Elective || Compulsory

Course Description This course aims at helping students understand how to develop an
application using an advanced database system (an object-relational
database system, an cbject-oriented database system, or an active database
system

Refreshing, extension and formalization of basic concepts in
abject oriented programming and relational databases. Classes,
objects, inheritance, polymorphism, emcapsulation, static and
dynamic binding, message sending, relational mathematics,
normal forms.

o Handling of non-normalized structures. Extensions and
generalizations of the relational model and the corresponding
mathematics, modeling,

o Object management systems, Concepts and problems.

Parsistent programming. Methods and systems.

Object database management systems. Modeling, meta
programming, transactions, garbage collection, query handling.
Prototypes and user interfaces.

FProblems related to temporal and spatial aspects.

o  Existing systems. An overview of commercial as well as

academic systems.

Course Syllabus

Course Code 1S 6114

| Course Name Project g3 5

| Compulsory/Elective " Compulsory
Course Syllabus || The project is intended to give the student a chance to put to practical use all

the knowledge acquired in his study since he started . It should end with a software
package designed to fulfil a predefined task Throughout the project, the student is
encouraged to practice the good procedures needed in all phases of package
development, analysis, design, implemantation, testing, and deployment. The project
may of may not inclede hardware design and implementation.

Course Name | Distributed Information Systems de 3 gall il glaall s

| Compulsory/Elective Il Compulsory

|

Used for design and development of Distributed Information Systems (DIS).

Course Description | This course aimed to teach students various technologies and components which are




Course Syllabus

|

" & % & & % & & & @

Distnbuted Systems: Concepts and Design

Distributed Programming and Java/CORBA

Architectures of Platforms for Distributed Information Systems
Software Engineering and Middleware

Transactions, workfiow and processes

Software Agenis

Software Engineering for Mobility

Distributed processing and multimadia

Principled Design of the Modem Web Architecture
Agent-based approach to Modeling Virtual Enterprises

Course Code || 15 6122 |

Course Name ” Advanced Multimedia Systems

—

Compulsory/Elective Il Compulsory
Course Description " This is an advanced course in interactive multimedia applications development.

Course Syllabus

Tha Busmass of Multimedia: I«llaﬂ»:ﬂth'1gr RFP's, grants, and bids,
E
Contracts, Incorporation, Intellectual property law, Ethics

The Development Team: Muttimedia skill sets, Group dynamics, Workflow
management, Best practices

The Design of Interaction: Interface design guidelines, Metaphors,
Flowehart, storyboard, GUI and icons, Navigation and controls, User help
and dialogues, Simulations

Content; Static vs. dynamic, Mamative, Media assets, Archival vs. original
content, Talent

Data: Capturing data, Data types and structures, Database design,
Multimedia databases, Relational databases, Publishing databases on the
web

Web-based Multimedia: Media integration, MIME types, Tables, shle
sheets, and layers, Forms, Javascript, Java applets, DHTML, Shn:immre
SGML, HTML, XML, SMIL, SVG

Shrink-wrapped Multimedia: Rich media, Formats, requirements, and
production methods

Distributed Multimedia: Multiplayer games, Computer-supporied
collaborative work

Advanced Programming: Maintaining State, Bookmarking, File /0, CGI,
System calls, Control of applications, punph&rals and system resources,
Metwork access and telephony, Testing & Debugging, Run-fime
debugging, Multiplatforr suppaort

Packaging and Delivery: Localization, Managing external assels,
Compression, Gold master

Course Code

Course Name

Compulsory/Elective

IS 6124

Cumpulsor}*

Course Description " This iz a continuation to the project of the first semester.

Multimedia Applications Development: Software evaluation criteria, Rapid
prototyping, Development cycle Process, Documentation




Course Code IS 6001
Course Name Computer Interface Models Sldall Zilgaly il
Compulsory/Elective Elective

Course Description

Presents a comprehensive introduction to the prnciples and lechniques of human
computer interaction and user interface.

Course Syllabus

Overview of the process of user-oriented design

User requirements modelling

Socio-technical modeis

Soft systems methodology

Applying design guidelines

Determining user properties and reguirements

Analyzing and formally describing users’ performance of tasks
Testng aspects of a design empincally

Designing help and documentation

Social and organizational aspects of interface design
Usability aspects of systems that support communication and collaboration
Organizational issues related to usability

Course Code

IS 6002

Course Name

Object Oriented Databases — 2 B e

Compulsory/Elective

Elective

Course Description

Advanced topics in Object-Oriented and Object-Relational Database Systems

Course Syllabus

*  Object-Orented Database Systems (OODEMS)

The Object-Oriented Data Model
Complex Types and Object-Orientation in Dalabase Systems
Query Processing in OCODEMS
Storage Structures for CODEMS

The ODMG Standard

+  Object-Relational Database Systems
Object-Relational Data Models
User-Defined Types and Funclions
Query Processing

Cbject-Relational System Architectures
The SQL3 standard

oo DO

o0 DO

Course Code

IS 6003

Course Name

Core/Elective

S8 aghad ps
Core

Intelligent Information Systems

Course Description

The purpose of this course is to provide the student with a detailed understanding of
the concepts behind data analysis, information extraction and knowledge construction
via the general approaches of machine leaming.

Course Syllabus

Introduction and oveniew of machine leaming
Theary of Induction

Empirical Evaluation: Assessing performance of leaming sysiems
Unsupenased Leaming and Clustenng
Case-Based Reasoning, Instance based leaming
Kehonen Self-Organizing Maps

Symbobt Systems: Rule-Based

Symbolic Systems: Frame-Based

Decision Trees

Fuzzy Sets and Fuzzification

Biclogical and artificial neurons




Principles of Evolution

Genetic Algorithms

Representations for evolution: ES, EP & GP
Applications of EA — hybnd systems

Local versus Global modeling

SOM-MLR: A local topological modeling system
Bayesian Learning

Applications of Intelligent information systems

TR EEEE N

Course Code 1S 6004
Course Name Knowledge Discovery in Databases il sl f | 54 e sl

| Compulsory/Elective || Elective

Course Description Knowledge Discovery in Databases (KDD) is a new multidisciplinary field. Its main |
|

focus is the automated extraction of pattems representing knowtedge implicitly stored
in large databases, data warehouses, and other massive information repositories.

Introduction to knowledge discovery concepls

Data warehousing, OLAP and analysis and mining of data warehouses
Onverview of Basic Data Mining Techniques

Mining Data Streams

Relational Data Mining

Tree/Graph Mining

Spatiotemporal Data Indexing and Mining

Course Syllabus

Privacy-preserving Data Mining
Similarity Searc!
High-Dimensional Data Clustering
Social Network and Linkage Analysis




Course Code || IT 6111

Cunmﬂmripﬂun This course offers an introduction to this science and shows the relationships
betwesn Cognitve Science and Al Although the course concentrates on the
connectionist approach fo cognitive science presenting major types of neural
networks and relating each 1o brain function and cognitive behaviour, an
introduction to expert systems as symbolic computational cognitive science is also
presented.

et |
Course sl,rn.],m 1 Cognitive science: a true interdisciplinary field.
2. Knowiedge Representation: Logic, Rule-based systems and others

3 Neural Metworks and Conneclionism

4. The Brain

5. Memory and Leaming: Concepts and Models

6. Language: Acquisition and Evolution

7. Human |nformation Processing

= =

The course provides an overview of multimedia applications and syslem
requirements, focussing on technology issues that remain to be resolved before
services such as video-on-demand, video telephony, and contenl-based retrieval
can be widely deployed. Students leam to design and analyze contemporary data
network architectures and protocols. The JPEG image compression standand is
studied in detail, and students gain the ability both to encode and to decode JPEG
compliant data streams. Leveraging on the students’ thorough understanding of
JPEG, the H.263 and MPEG video coding standands are covered more rapidly.

Course Description

1. Multimedia applications and system requirements
2. Packet switching and circuit switching

3. The 1I50-05l layered network architecture
4. Modulabon techmiques

5. Emor control coding

6. DLC protocols and framing

7. End-to-end emor recovery and fiow control
4. Signal compression techniques

8. JPEG

10. Motion compensation

11. H.263 and MPEG video coding

12. Survey of contemporary applications

Course Syllabus




Course Name Project Baad
Compulsory/Elective ICompulsor}r

The project is intended to give the student a chance to put to practical use all
the knowledge acquired in his study since he started . It should end with a software
package designed to fulfill a predefined task Throughout the project, the student is
encouraged to practice the good procedures needed in all phases of package
may or may not include hardware design and implementation. |

. L ——
Mathematical and Fuzzy Logic SO punly D Ghaiad

l Compulsory/Elective || Compulsory

Course Description This course is an introduction to fuzzy logic and fuzzy set theory. Topics will include
the mathematical foundations of fuzzy sets, properties of fuzzy systems, fuzzy logic as

| applied to the design of intelligent systems and for intelligent control, adaptive fuzzy
systems, and others. Numrnmupp]unbnn:nfhmyloguwilhedmmud

Introduction to Fuzzy Sets

Concepts of Fuzzy Theory

Real-Word Applications

The Basic Fuzzy Set Theory

Fuzzy Decision Making

Fuzzy Quantification Theory

Fuzzy Mathematical Programming: Linear Programming, Multiple
Objective Linear Programming and Multi-Level Programming

Course Syllabus

I T 1
o

e FpTE
———

Course Description This course will introduce the students to the design and implementation of real-time
systems, including both hardware and scfiware issues.

Course Syllabus | Introduction to real-time systems, realtime scheduling including multiprocessor
scheduling, real-time operating systems (kemeis), real-time communication, real-time
programming languages, reliability and fauli-tolerance, and realtime system
requirements and design methods. Design, analysis, and implementation of real-tirme
kemel mechanisms and real-ime applications.




Compulsory/Elective Compulsory

| Course Description ||maacmmwumumwﬂmm.
Course Code IT 6001
Courze Name Advanced Digital Image Processing piia Gl ppealliaRas

Compulsory/Elective |I Compulsory

Course Description

This course covers the advanced research topics of image processing which include
image digitization, description, enhancement, segmeniation, image transfomns,

ﬁunng restoration, coding and retrieval.

Students are encouraged to collect and evaluate recently published articles in

the above general areas.

Image Perception

Two dimensional Sampling Theory

Image Quantization

Two Dimensional Orthogonal and Unitary Transform
Properties of Unitary Transforms

Discrete Founer Trangform, an oveniew
Discrete Cosine Transform
Discrete Sine Transform

The Haar Transform

The KL Transform

The Wavelet Transform

Image Representation and Modeling

Diserete Random Fields

Spatial Operations

Generalized Filtering
Multispectral and Color Image Enhancements
Deconvolution
Applications of Neural and Cellular neural networks in image processing.

® & @ @ & & & & & §F & F F B & & 9 8

Course Code

IT 6002

Course Name

Compulsory/Elective

Computer Speech Synthesis el Al g 2SS ] 5
Compulsory

An overview of the electronically producedfprocessed voice, with exploration of.
human speech/singing formants; time-strefching and granular speech technigues;
human singing voice synthesis software; introduction to convolution of the human
voice; introduction to the mechanics of human voice sound production. Formant
synthesis: singing and speech synthesis based on freguency domain techngues such
as vocoding, parametric EQ, and use of formant filters. In addition to classroom time,
shudents will be supervizsed in weekly hands-on practice in this synthesis lab. The
course requires production of a composition, soundscape, etc.

1. Human speech apparatus: voiced and urvoiced mechanics
2. Formants in the human voice:
3. Synthetic vowel production using various synthesis platforms: parametric EQ,
Bandpass Filters, vocoding, vowel filers, Vokator, Aural.
4. Survey of current speechivocal synthesis, pop to avant-grade
5 mimmmmmmm signalfsound studies with
mmm structures




Course Code

Course Name

i

Compulsory/Elective

IT 6003
| Compulsory

Course Description

Course Syllabus

Course Code

Compulsory/Elective
Course Description

Course Syllabus

000 D000 DOO0DOD

This course aims to provide theoretical foundations and practical
experience in computer speech processing and recognition. Many of
the techniques and algorithms covered under the course are applicable
to a variety of areas concerned with recognizing sequences.

Intreduction. Spoken Language Structures.

Speech Processing. Automatic Speech Recognition.

Pattern Recognition. Hidden Markov Models,

Statistical Language Models. Natural Language Processing.

Matural Language Generation. Text-to-Speech Synthesis.

Prozody and Expressivity. Dialog Modeling.

Case Studies of Spoken Language Systems. Evaluation Methodologies.
Spoken Audio Processing for Audio Document Retrieval.

Cuery Processing for Audio Document Retrieval.

Retrieval Models. Performance Evaluation

Computer Vision sl gl

Compulsory

This course covers important aspects and recent advances of computer vision through
papers in the literature. By formulating computer wvision as a statistical inference
process, computational approaches to vision and their elements are presented and
analyzed. Topics include Mar's computational vision paradigm, feature extraction
principles, classification algonthms, Bayesian inference framework for vision, pattem
theory, and visual learning theories,

Introduction
Mathematical formulations of computer vision problems.
Representations and features in computer vision.
Classification algorithms.
Computational approaches to vision.
Grenander’s Pattern Theory.
Spring break.
3D vision
Approaches to invariant object recognition.
Implementation issues in computer vision.
Current and future research directions in computer vision
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Course code

CS 5111

Course name

Computer programming Cilpdall dos 3

Compulsory/Elective

Compulsory

Description

| The course familiarizes students with programming languages, focusing on a

particular modern computer programming language.

Syllabus

Introduction

Control Statements

Methods

Arrays

Object-Oriented Programming
Selected topics [optional]

Course code

MATH 5112

Course name

Discrete Computational Structures s b iplaa Sl

Compulsoryv/Elective

Compulsory

Description

To study different models for computing devices (the automata), their
limitations and relationships to formal languages, and some applications of
these computational models.

Syllabas

Introduction

Regular Expressions

Finite Automata

Transition Graphs

Nondeterministic Finite Automata

Regular and Non-Regular L anguages

Finite Automata with Output

Context-Free Grammars & Grammatical Format

Pushdown Automata & CFG =PDA
Turing Machines
| Course code MATH 5113

Course name Statistical methods e T O

Compulsorv/Elective | Compulsory

Description The course familiarizes students with statistics showing the power of
application in life and computer science.

Syllabus Introduction to Statistics

Data grouping

Measures of Relative Standing
Estimation

Hypothesis Tests

Regression

Selected topics [optional]




Course code

IS 5114

Course name

Introduction to Information systems pladll oo 8 dasia

Compulsory/Elective

Compulsory

Description

The goal of this course is to preseat a core of IS principles with which every
information science student should be familiar and to study real cases that are
associated with IS applications in order to understand the issues in IS
disciplines. It will also give learning opportunity to realize the changing role
of the IS professional and show the value of the discipline as an attractive
field of specialization.

Syllabus

Information Systems in Organizations

Hardware: Input, Processing, and Output Devices

Software: Systems and Application Software

Organizing Data and Information

Telecommunications and Networks

The Internet, Intranets, and Extranets

Electronic Commerce

Transaction Processing and Enterprise Resource Planning Systems
Information and Decision Support Systems

Specialized Business Information Systems: Artificial Intelligence, Expert
Systems, Virtual Reality, and Other Specialized Systems

Systems Investigation and Analysis

Systems Design, Implementation, Maintenance, and Feview
Security, Privacy, and Ethical Issues in Information Systems and the
Internet

Course code

MATH 5113

Course name

Mathematics (3) (3) <lpaly;

Compulsory/Elective

Compulsory

Description

The course familiarizes students with various set of topics which form as a
basis of many algonithms and problem solving in mathematics and computer

SCIEACE.

Syllabus

Logic

Set theory

Number Theory
Mathematical Induction
Couating

Functions

Relations

Selected topics [optional]
Graph Theory

Course Code

[ cs 5121

Course Name

Data Structures il K

Compulsory/Elective

Compulsory

Course Description

Course Syllabus

This course introduces the fundamental concepts of data structures and the
algorithms that proceed from them, the file system fundamentals, and
developing skills in the design and implementation of complex software
systems.

Secondary Storage Devices Stacks, Queues, Linked Lists, Double-Ended
Queues .




Sequences (Ranked Sequences, Positional Sequences, General Sequences) .
Trees (Binary Trees, Diata Structures for Representing Trees) .

Pricrity Queues (Priority Queue as a Sequence, Heaps).

Dictionaries (Binary Search Trees, AVL Trees, Hash Tables).

Sets, Sorting, Selection (Sets, Merge Sort, Quick Sort, Radix Sort
Complexity of Sorting, Selection).

Graphs (Data Structures for Graphs, Graph Traversal Directed Graphs).
Strings (Brute-Force String Pattern Matching, Regular Expression Pattern
Matching, Tries).

Record Storage and File Organizations (ordered and unordered files).
Hashing and extendible hashing.

Index structures for files (B-Trees, B=-Trees).

Course code C5 5122 _
Course name File Organization and Processing Ngadlas 5 il olosi
Compulsorv/Elective | Compulsory

Description This class will provide the skills to: Enable the analysis of the trade—offs of the

data-handling needs of a particular problem situation. Also to select the

iate data structure or file organization.
Students will understand what in general is going on in the computer both in
the active main memory data structure part, as well as in the auxiliary data
part of the computer.

Syllabus

Introduction to File Structures

Fundamental File Processing Operations

Secondary Storage and System Software
Fundamental File Structure Concepts

Managing Files and Records

Indexing

Sequential Processing and the Sorting of Large Files
Multilevel Indexing and B-Trees
Indexed Sequential File Access and Prefix B+ Trees
Hashing

Extendible Hashing

SELECTIVLY,

Case study reading and writing in files using C++, VB, and/or Pascal

Course code CS5 3123

Course name Logic Design AR sl
Compulsory/Elective Compulsory

Credits Theory: 2 | Project: 1 | Lab: 2 | TOT: 3

Description

The course introduces the fundamental concepts of digital systems .

As well as Number systems, Boolean and switching algebra

Combinational logic circuits (analysis and design) , vs. Sequential logic
circuits (analysis and design).

Syllabus

Binary Systems:

Boolean Algebra and Logic Gates:
Gate Level Minimization
Combinational Logic Design:
Synchronous Sequential Logic:
Registers and Counters




Course code [MATH 5124 1
Course name Probability and Statistical distributions Aflaa Y il 350 5 Y LY
Compulsorv/Elective || Compulsory
Description The course familianzes students with probability showing the power of
application in life and computer science.
Syllabus Introduction to Probability
Combinatorics
Conditional Probability
Random Variables
Expected Value and Variance
Discrete Probability Distributions
Continuous Probability Densities
Generating Functions
Selected topics [optional]
Course code CS8 5125
Course name Principles ufProgmmhg Lu:lgu_agu dae pll Sha) aalia
Compulsory/Elective || Compulsory
Description This course will cover important concepts behind modern programming

languages such as Java and ML. After taking this course, you will be able to:
Understand better the strengths and limitations of languages you use already;
Teach yourself new languages with relative ease.

Syllabus Introduction Programming language syntax Names, scopes and bindings
Semantic analysis Coatrol flow Subroutines and control
abstraction Implementation of subroutines incl. closures Intro to types
Type equality, subtyping, information hiding. Case studies of types:
Modula-3 Object orientation: basic concepts Object orientation case study:
Java Functional programming languages Exception handling Garbage
collection

Course code [css21

Course name Software engineering-1 1-haa ) davia

Compulsorv/Elective | Compulsory

Description The course familiarizes students with classical and modern concepts of
Software engineering.

Syllabus Introduction to Software engineering
Software models
Requirements specification
Software analysis
Development
Object-oriented design and UML
Software testing




Course code CS 5212

Course name Operating systems-1 1-Jasl aas

Compulsorv/Elective || Compulsory

Description The course familiarizes students with the concept of operating system. The
course studies both historical and implementation issues,

Syllabus Introducing operating system

Operating svstems structure
Process management

CPU scheduling

Memory management

Course code CS 3213

Course name Computer organization ipdlal! apai

CompulsorviElective {| Compulsory

Description This course provides a programmer's view of how computer systems execute
programs, store information, and communicate. It enables students to become
more effective programmers
Topics covered mnclude: machine-level code and its generation by optimizing
compilers, performance evaluation and optimization, computer arithmetic,
memory organization and management.

Syllabus Course Overview - Tour of Computer Systems.

Representing & Manipulating Information
Machine-Level Representation of Programs
Memory Hierarchy.

Virtual Memory. (Chapter 10)

Measuring Program Execution Time.

Exceptions
Processes.
Concurrent Programming.
System-Level I'O.
Network Programming
Course code IS 3214
Course name Database systems — 1 1 -l 20l g L
Compulsoryv/Elective || Compulsory
Description The course familiarizes students with theoretical and applied concepts of
Database systems.
Syllabus Introduction to Database systems

Relational model

Relational algebra

Database normalization

SQL

Case study SQL server 2000 or Microsoft Access
Object-oriented database [optional]




Course code C5 5215
Course name Artificial intelligence(AT) etk A0

Compulsory/Elective | Compulsory

Description The course familiarizes students with classical and modemn concepts of
Artificial intelligence(Al). The course focuses on Al as the study of agents.
Syllabus Introduction to Al

Problem formulation.

Uninformed search strategies

Constraint satisfaction problems({(CSF)

Informed search strategies

Local search algorithms

Game Playing (Adversarial Search)

Reasoning and Knowledge

Expert System

Course Code CS 5216
Compulsory/Elective Compulsory

Course Syllabus The project is intended to give the student a chance to put to practical use all
the knowledge acquired in his study since he started . It should end with a softwane
package designed fo fulfill a predefined task. Throughout the project, the student i
encouraged to practice the good procedures needed in all phases of package
development, analysia, design, implementation, testing, and deployment. The project
may or may not include hardware design and implementation.

Course code IT 5221

Course name Computer graphics-1 Touadaly pa
Compulsory/Elective || Compulsory

Description Hardware and software components of graphics systems. Output and filled

data primitives. 2D and 2D geometric transformations, Two dimensional
viewing: viewing pipeline, clipping, and windowing. Three dimensional
viewing: viewing pipeline, viewing parameters, projections, viewing
transformations, clipping, visible uurﬁct detection. Introduction to

Syllabuns Introduction.

Output primitives (DDA, Bresenham's, circle and generating algorithms).
Introduction to the practical use of OpenGL.

Filled area primitives

2D and 3D geometric transformations.

Two-dimensional viewing.

Three-dimensional viewing

Visible surface detection (back face, depth buffer, depth sorting)
Iitumination models, and surface rendering




Course code | IT 5222

Course name Computer networks-1 1 - cdall iS5

Compulsorv/Elective | Compulsory
Description The course introduces the networking to the students.
Syllabus Introduction : definition and topologies
The OSI model
The Link Layer
Booting
The Internet Protocol
Routing and Dynamic Routing
Name Services
Spring Recess
TCP vs. UDP
Secunity [optional]
Networked File Systems
Applications [optional]
Building Applications
DNS [optional]
Ether net [optional]

| Course Code | CS 5226
[ Course Name [ Project ||
|Compulsuryﬂ:'.le¢tiu ‘l Compulsory

| Course Description This is a continuation to the project of the first semester.

Course code h CS 5001 )
Course name _ Ahllr Lmﬁge g.-.‘ﬂ il
Compulsorv/Elective | Elective
Description Each student will gain an understanding of basic computer architecture, with
emphasis on PC architecture. Students will have knowledge of CPUs, BIOS,
Interrupts, addressing, memory management, types of disk drives, types of
busses, video cards, modems, network cards, hardware compatibility issues
and basic digital circuit concepts. Students will also gain a familiarity with
Assembler programming with emphasis on the Intel family of processors
through lecture and programming projects
Syllabus Introduction to PC Hardware
PC Software Requirement
Execution of Instruction
Assembly Language Requirement
Assembling, Linking, and Executing a Program
Processor Instruction and Addressing
Writing .COM Programs
Processing Binary Data
Introduction to Screen and Keyboard Processing
Program Logic and Control
Calling Procedures and Parameter Passing




Course code C5 5002

Course name Alpgorithms of com i gy guiladl p gua b Sl 3

Compulsorv/Elective || Elective

Description This class will introduce programming techniques for the interactive display
I of two and three dimensional objects.

Syllabus Why C? Intro to C and pointers.

Graphics Systems and Models and Graphics Programming
Geometric Objects and Transformations

Viewing and camera

Lighting and shading

Development with OpenGL

From Vertices to Fragments

Curves

Principles of Traditional Animation

3D Computer Animation

Fractals [optional]

Course code CS 5003

Course name Logic programming ki) A el

Compulsorv/Elective | Elective

Description The course familiarizes students with the logic programming paradigm by
showing its many useful features such as declarative interpretation of logic
programs.

Syllabus Introduction to logic

Introducing Declarative programming and PROLOG
Compound objects and functors.

Unification

Recursion: tail and non-tail

Backtracking, fail and cut.

List processing

Database programming,.

Meta-logic

Visual prolog [optional]

Advanced issues [optional]
Course code CS 5004 i
Course name Compiler construction Sllan giall oy
Compulsory/Elective Elective
Syllabus Introduction to programming language concepts

Introduction to compiler construction
Overview on Phases of compilation.
Lexical Analysis

Syatax Analysis

Semantic Analysis

Intermediate Code Generation
Run-Time Environments

Code Optimization and Code Generation




Course code

Course name

CS 5006
"Gpﬁntingm-z 2 -l ol

Compulsorv/Elective

Elective

Description

This course will provide an introduction to operating system design and
implementation. The course will start with a brief historical perspective of the
evolution of operating systems over the last fifty years, and then cover the
major components of most operating systems. This discussion will cover the
tradeoffs that can be made between performance and functionality during the
design and implementation of an operating system..

Syllabus

Introduction

Processes and Threads

Deadlocks

Memory Management

Input'Output

File Systems

Security and protection

Course code

" CS 5007

Course name

Computer Arabization cilpdall s gt

Compulsorv/Elective

Elective

Description

The course familiarizes students with different theories and techniques of
Arabic lanﬁﬁe En-cessing in order to arabize the computer

Syllabus

Spoken Language Input

Written Language Input
Language Analysis and Understanding
Language Generation

Spoken Qutput Technologies
Discourse and Dialogue
Document Processing
Multi-linguality and translation
Multimodality

Course code

CS 5009

Course name
Compulsorv/Elective

Human Interface [ )
Elective

Description

Syllabus

The course familiarizes students with different concepts and theories
couumi.nE Human Cﬂm&ter Interface.

Introduction

Principles of models & guidelines (06 Hrs)

Design Process

Documentation and Social Issues

Miscellaneous

Case studies, web, embedded, information visualization, Interactive devices,

social

acceptability: organizational change




Course code

C5 5010

Course name

Artificial neural networks (ANN) paxll SAEEN

Compulsorv/Elective | Elective

Description The course familiarizes students with different concepts and theories of
Artificial neural networks.
Syllabus What are Artificial neural networks?
Supervised Leaming
Unsupervised Leaming
Course code 1112 pai
Course name Discrete Computational Structures
Core/Elective Core
Credits Theory: 2 | Project: 1 | Lab: 2 | TOT: 3
Description To study different models for computing devices (the automata), their limitations
and relationships to formal languages, and some applications of these
computational models.
Syllabus Introduction
Regular Expressions
Finite Automata
Transition Graphs

Nondeterministic Finite Automata

Regular and Non-Regular Languages

Finite Automata with Output

Context-Free Grammars & Grammatical Format
Pushdown Automata & CFG =PDA

Tu.rinE Machines




Ca gl b gl 2

Course code | CS 5111

Course name Computer programming aladall das
Compulsory/Elective | Compulsory

Description The course familianizes students with programming languages, focusing on a

particular modern computer prn&rmm%e

Syllabus

Introduction

Control Statements

Methods

Arrays

Object-Oriented Programming
Selected topics [optional]

=

| Cousse Code _]| IT 5112

Course Name

Compulsory/Elective || Compulsory

|mmmmmmrw ol ghaal Ly o 55 8 aia ||

Course Description

This course aims to provide the students with the introductory theory

required to understand the components of computer systems, the operations

of the systems and to expose students to some popular business application

software. A major component of the course 15 the practical application of the
knowledge gained from the theoretical content.

Course Syllabus

® Operating Systems (Computer Classifications, Overview of
Applications, Mail, News, Editors, RMIT News, FTP, Telnet.)

s Single User Operating Systems, Multi User Operating Systems.

The Internet, Netiquette, Ethics.

The Programming Process, Programming lanpuages, Collaborative

Worl.

The Central Processor, Executing Program Instructions.

Spreadsheet Introduction. Spreadsheets and Graphics.

Project Management Introduction. Managing a project.

Report Wniting, Technical Reports, Document Enhancement.

Input and Output devices, Storage devices.

Creating a Home Page, Introduction to HTML, Writing a resume,

Systems Development Introduction, Systems Development Life Cycle.

- 8 & & 8 8 8




I Course Code

Courze Name

| Applied Statistics Al olma) ||
Compulsory/Elective || Compulsory

Course Description This course introduces the logic and procedures for statistical estimation,
hypothesis testing. and model fitting in a variety of settings.
Course Syllabus e  Probability Distributions: probability concepts, random variables,

mean, variance, and standard deviation, normal distribution, standard
normal, standardizing normal distributions, distribution of sample
mean

Estimation: estimates of center and spread, coefficient of variation,
standard error, estimation using computer programs

One-Sample Tests: hypothesis testing logic, Z and t tests on a single
mean, t distribution, one-sided and two-sided tests, type [ & type II
errors, power, sample size effects, p-values, one-sample tests using
computer programs

Two-Sample Tests: pooled and approximate t tests for comparing two
means, testing for equality of variances, inferring causality, two-sample
tests using computer programs

Analysis of Variance: experimental framework and hypotheses,
graphical representation, partitions of sums of squares and degrees of
freedom, F distribution, coefficient of determination, multiple range
procedures, analysis of variance using computer programs

Correlation: categorical data, chi-square test for association, chi-square
distribution, Pearson's correlation, scale invariance, outliers, causality,
chi-square test and correlation using computer programs

Simple Linear Regression: statistical model, graphical representation,
least squares, estimation, residual plot, tests on intercept and slope,
analysis of variance approach, R-square and adjusted R-square, outlier
and influence detection, simple linear regression using computer
programs

Multiple Linear Regression: general linear model, least squares
estimation, testing the full model, multi-collinearity, collinearity
diagnostics, partial tests, model evaluation criteria, stepwise regression,
routines, cross validation, multiple linear regression using computer

PIOgrams

| Course Code [1s 5114
I-Cnnm Name " Information Economics St paal) S
Compulsory/Elective ]l Compulsory ]
Course Description An introduction to economic reasoning as applied to information goods and
services, with an emphasis on the distinctive nature of those goods and
services. The course will cover basic economic approaches and analysis,
consider the nature of information as an economic good, and the resulting
implications for business operations, policy, and economics.
Course Syllabus Introduction to Course and Economics

Information as an Economic Good and Libraries as Firms
Analysis from an economic perspective

Internet and Issues

The Future of Information Economics & Commerce




Course
| Compulsory/Elective

Compulsory

Course Description

Course Syllabus

This course introduces the fundamental concepts of data structures and the
algorithms that proceed from them, the file system fundamentals, and

developing skills in the design and implementation of complex software
systems. |

Secondary Storage Devices Stacks, Queues, Linked Lists, Double-Ended
Queues .

Sequences (Ranked Sequences, Positional Sequences, General Sequences) .
Trees (Binary Trees, Data Structures for Representing Trees) .

Priority Queues (Priority Queue as a Sequence, Heaps).

Dictionaries (Binary Search Trees, AVL Trees, Hash Tables).

Sets, Sorting, Selection (Sets, Merge Sort, Quick Sort, Radix Sort
Complexity of Sorting, Selection).

Graphs (Data Structures for Graphs, Graph Traversal, Directed Graphs).
Strings (Brute-Force String Pattern Matching, Regular Expression Pattern
Matching, Tries).

Record Storage and File Organizations (ordered and unordered files).
Hashing and extendible hashing.

Index structures for files (B-Trees, B+-Trees).

Course Code IS 5122
Course Name Information Storage and Retrieval il ylaall pla siad g o jad
| Compulsory/Elective Compulsory
Course Description Consideration of the basic principles and tools for analysis and retrieval of
information in various information systems (both textual and database
systems).
Course Syllabus Principles and Tools for Information Analysis and Storage

1. Acquisition and analysis

2. Structures and tools for organization of
information for storage
a. Data representation, surrogation, and

structures

b. Indexing languages--natural language,
controlling vocabularnes, codes and
coordination (subject analysis and
terminology control)

¢. Coding and recording of information

d. File structures (overview)

e. Devices for association--semantic,
syntactic, algorithmic

Retrieval Concepts
1. Strategies for information seeking from

structures files



a. Query formulation
b. Patterns of secondary/tertiary sources
¢. Classical strategies
d. Stopping
e. File performance criteria—precision/
recall

2. Strategies for information seeking for non-
structured problem solving
a. Process
b. Heuristic aids in structured files
c. Focus on environment

Types of retrieval Systems

1. Bibliographic retrieval systems

2. Database management systems

3. Statistical retrieval systems

| Course Code || Cs5 5123
[ Course Name [ Operating Systems Jadlp |
[ Compulsory/Elective “ Compulsory

This course provides the student with an understanding of the basic
components of a general-purpose operating system.

Course Description

Course Syllabus Overview: Role and purpose of operating systems; history of operating
system development; functionality of a typical operating system; design
issues.

Basic principles: Structuring methods; abstractions, processes, and
resources; design of application programming interfaces (AIS); device
organization; interrupts; user/system state transitions.

Concurrency: The idea of concurrent execution; states and state diagrams;
implementation structures; dispatching and context switching; interrupt
handling in a concurrent environment.

Mutual exclusion: Definition of the “mutual exclusion™ problem; deadlock
detection and prevention; solution strategies; models and mechanisms
(semaphores, monitors, condition variables, rendezvous); producer-
consumer problems; synchronization; multiprocessor issues.

Scheduling: Preemptive and nonpreemptive scheduling; scheduling policies;
processes and threads; real-time issues.

Memory management: Review of physical memory and memory
management hardware; overlays, swapping. and partitions; paging and
segmentation; page placement and replacement policies; working sets and
thrashing; caching,

Device management: Characteristics of serial and parallel devices;
abstracting device differences; buffering strategies; direct memory access;
recovery from failures.

File systems: Fundamental concepts; content and structure of directories; file
system techniques; memory-mapped files; special-purpose file systems;
naming, searching, and access; backup strategies.

Security and protection: Overview of system security; policy/mechanism
separation; security methods and devices; protection, access, and
authentication; models of protection; memory protection; encryption;
recovery management.




| Course Code |
Course Name | Geographic Information Systems 38 phall e el plis
Compulsory/Elective || Compulsory

Course Description Design, implementation and use of automated procedures for storage, “

analysis and display of spatial information.

Course Syllabus Measuring Systems.

Location: coordinate systems.

Attributes: data types.

Topology: Basic geometric elements.
Raster Data Models.

Vector Data Models.

TIN.

Aspatial Data Models: Relational Tables.
DBMS and its use in GIS.

Daata Input (spatial and thematic).
Coordinate Transformation.

Data Editing (spatial and thematic).
Metadata

Spatial Queries.

Digital terrain analysis.

Statistical i
Spatial Overlay.

Course Code IT 5211

[ Course Name Computer Graphics-1 1- ey s
Compulsory/Elective || Compulsory

| -

Course Description Offers an introduction to computer graphics, which has become an
mcreasingly important area within computer science. Computer graphics,
particularly in association with the multimedia aspects of the World-Wide
Web, have opened up exciting new possibilities for the design of human-
computer interfaces.

Course Syllabus Graphic systems: Raster and vector graphics systems; video display devices;
physical and logical input devices; issues facing the developer of graphical
systems.

Fundamental techniques in graphics: Hierarchy of graphics software; using a
graphics API; simple color models; homogeneous coordinates; affine
transformations; viewing transformation; clipping.

Graphical algorithms: Line generation algorithms; structure and use of fonts;
parametric polynomial curves and surfaces; polygonal representation of 3D
objects; introduction to ray tracing; image synthesis, sampling techniques,
Principles of human-computer interaction: Human-centered software
development and evaluation.

Graphical user-interface design: Choosing interaction styles and interaction
techniques; HCI aspects of interface design; dynamics of color; structuring a
view for effective understanding.

Graphical user-interface programming: Graphical widgets; event
management and user interaction; (GUI builders and programming
environments.

Computer animation: Key-frame animation; camera animation; scripting




system; animation of articulated structures; motion capture; procedural
animation; deformation.

Multimedia techniques: Sound, video, and graphics; design of multimedia
systems, tools for multimedia development.

Couarse Code IS 5212

Course Name Database Systems

Compulsory/Elective | Compulsory

Course Description This course is designed to introduce the foundations of database systems,
focusing on basics such as the relational algebra and data model, query
optimization, query processing, and transactions.

Course Syllabus Information models and systems: History and motivation for information
systems; information storage and retrieval; information management
applications; information capture and representation.

Database systems: History and motivation for database systems; components
of database systems; DBMS functions; database architecture and data
independence.
Data modeling: Data modeling; conceptual models; object-oniented model;
relational data model.
Relational databases: Mapping conceptual schema to a relational schema;
entity and referential integrity; relational algebra and relational calculus,
Database query languages: Overview of database languages; SQL; query
optimization; 4th-generation environments; embedding non-procedural
queries in a procedural language; introduction to Object Query Language.
Relational database design: Database design; functional dependency; normal
forms; multivalued dependency; join dependency; representation theory.
Transaction processing: Transactions; failure and recovery; concurrency
control.
Distributed databases: Distributed data storage; distributed query processing;
distributed transaction model; concurrency coatrol; homogeneous and
heterogeneous solutions; client-server.
Physical database design: Storage and file structure; indexed files; hashed
files; signature files; b-trees; files with dense index; files with variable
length records; database efficiency and tuning.

|

Course Name
Compulsory/Elective Compulsory

Course Description Students will learn to analyze a business process and document it using
function decomposition diagrams, data flow diagrams (DFD), and other
modeling techniques. The students will also learn to design system
inputs’outputs, and user interface.

Course Syllabus Course overview; Review of IS concepts; Role of Modeling in Systems
Analysis.

Life cycle phases including systems selection and planning, analysis, logical
design physical design, implementation and operation, maintenance
Techniques for requirements determination, collection. and organization
(questionnaires, interviewing, document analysis, observation); joint
application desiga.




Team organization and communication; interviewing, presentation design,
and delivery; group dynamics; and leadership.

Project feasibility assessment and risk analysis.

Design reviews and structured wallkthroughs.

Object-oriented analysis and design.

Unified Modeling Language (UML),

Data organization and design.

Software and system quality metrics.

Application categories.

Software package evaluation and acquisition.

Design & Implementation

Conceptual, logical, and physical data models, and modeling tools.
Structured and object design approaches; models for databases: relational
and object oriented.

Design tools; data dictionaries, repositories, warehousing, and data mining,
Database implementation including user interface and reports.

Multi-tier planning and implementation.

Data conversion and post implementation review.

Writing technical reports.

Project Management & Team Development.

“ Course Code | cs 5214 |
. Course Name [ Artificial Intelligence elibheayl (530
Compulsory/Elective || Compulsory
Course Description Introduces students to the fundamental concepts and techniques of artificial
| intelligence |
Course Syllabus | Fundamental issues in intelligent systems: History of artificial intelligence; |

Course Name

philosophical questions; fundamental definitions; philosophical questions;
modeling the world,; the role of heuristics.

Search and constraint satisfaction: Problem spaces; brute-force search; best-
first search; two-player games; constraint satisfaction.

Knowledge representation and reasoning: Review of propositional and
predicate logic; resolution and theorem proving; nonmonotonic inference;
probabilistic reasoning; Bayes theorem.

Advanced search: Genetic algorithms; simulated annealing; local search.
Advanced knowledge representation and reasoning: Structured
representation; nonmonotonic reasoning; reasoning on action and change,;
temporal and spatial reasoning; uncertainty; knowledge representation for
diagnosis, qualitative representation.

Agents: Definition of agents; successful applications and state-of-the-art
agent-based systems; software agents, personal assistants and information
access; multi-agent systems.

Machine learning and neural networks: Definition and examples of machine

learning; supervised leaming; unsupervised leaming; reinforcement
learning; ntroduction to neural networks.
Al planning systems: Definition and examples of planning systems;

planning as search; operator-based planning; propositional planning.

— 1

Compulsory/Elective




Course Syllabus

The project is intended to give the student a chance to put to practical use all
the knowledge acquired in his study since he started . |t should end with a software
package designed fo fulfill & predefined task. Throughout the project, the student is
encouraged to practice the good procedures needed in all phases of package
may or may not include hardware design and implementation.

Course Code

[ 1s 5221 |

Courzse Name

Multimedia Saiall T, i

Compulsory/Elective || Compulsory |

Course Description

The creation of interactive multtmedia products for cmr.s-platﬁ':m delivery.

Course Syllabus

Introduction to Multimedia Authoring and Production.
The Multimedia Development Process.

Introduction to Multimedia Scripting.

Types of Lingo Scripts / Behaviors / Handlers.

The Sampling Process: Understanding Audio / Video.
Using Lists and Casts,

Understanding Programming Structures.

Human Computer Interface Design.

Graphics, Audio, and Movie File Formats.

Databases, Lists, and Shockwave.

Storage and Delivery Technologies.

Global Development Issues.

Legal Issues, Copyrights, Taxes.

| Course Code | 1T 5222 I
I_ﬂnum Name \l Computer Networks
F.Tumpul:nrﬂf.lbcti\‘t. Compulsory |
Course Description This course introduces principles and current trends in computer networks.
The ISO Feference Model will be used as the framework with the course
progressing through the physical, data link, network, transport, session, and
presentation layers.
Course Syllabus Physical and link layer communication: media, signals. and bits; time

division and frequency division multiplexing; encoding; modulation; delay,
bandwidth, throughput, and noise; error correction techniques; CSMA/CD);
CSMA/CA; Ethernet addressing and wiring; hubs.

Packet communication: Local Area Network and Wide Area Network
technologies; token passing rings; FDDI; wireless networks; network
interconnection with repeaters, bridges, and switches; DSU/CSU; xDSL and
cable modems; store-and-forward; next-hop forwarding.

Internetworking: router-based architecture; IP addressing; address binding
with ARP; datagram encapsulation and fragmentation; link-state and
distance-vector routing: Dijkstra's algorithm; network properties: ownership
and service paradigm; UDP and TCP, TCP segment format; adaptive
retransmission; protocol ports; ICMP and error handling.

Network applications: client'server concept; port demultiplexing; socket
API; server concurrency; DNS; TELNET, Web technologies including
HTML, HTTP, CGI, Java; RPC and middleware; network management.




Course Code

Course Name

Compulsory

I_Compnlwr}rmltcﬁw

Course Description

This course discusses management issues and problems of planning,
developing, installing, operating, and maintaining information systems in
organizations.

Course Syllabus

strategic planning for information systems, developing and maintaining IT
nfrastructure, data resource management, information systems project
management, emerging organizational structures for information systems
management, security and control issues, maintenance, and recovery of
mformation systems resourceStrategic planning for mnformation systems
Developing and maintaining IT infrastructure

Data resource management

Information systems project management

Emerging organizational structures for information systems management
Security and control issues

Maintenance of mformation systems resources

Recovery of information systems resources

ﬂ Course Code || IS 5226

|Cnll'l¢lllnn “Prujwt

I Compulsory/Elective || Compulsory —]

Course Description

| Compulsory/Elective

| This is a continuation to the project of the first semester.

IS 3001

Fusbisernations B e s S 1 07

Elective

Course Description

| Course Syllabus

This course focuses on understanding users' information needs and seeking
behaviors and on meeting those needs through provision of information. The
course introduces the philosophy, principles, and practice of reference
services (broadly defined) and provides practical experience in evaluating

and using a variety of information sousrces.
—_—

Reference and information access professionals

Reference & information access services; Current issues and trends;
Information-seeking and vser behavior

Question analysis, question negotiation, and the reference interview
Bibliographic control, organization of info., & search strategies
Selection and evaluation of reference materials

Bibliographic sources and search strategies

Indexes and abstracts

Encyclopedias and Biographical sources

Ready Reference. Geopraphical sources, and Dictionaries
Government, Business, and Statistical sources




Information ethics; Evaluation of reference services; Reference services for
specific populations

Information literacy and bibliographic instruction

Virtual reference services and evaluation

Compulsory/Elective Il Elective

Course Description Information processing extends the Signal processing terrain to such areas as
pattern classification, language processing, bio-informatics, error-correcting
coding and database searching

Course Syllabus Probability theory review, Bayesian Machine Learning, Working with
Gaussians
Density estimation, Linear Regression, Generative classification,
Discriminative class
Gaussian mixture models, EM algorithm
Factor Analysis and PCA, Independent Component Analysis
Hidden Markov Models, Kalman Filters
Model selection: The Bayesian Information Criterion, Descriptive
Complexity
Descriptive complexity: Probabilistic complexity up to The meaning of
model information
Bayesian model estimation
Model posterior for Context trees

Course Code I IS 5003 |

Course Name Information Services e gladll 2dasa

[ Compulsory/Elective u Elective ]l

Course Description Concepts, processes, and skills related to parts of the life cycle of knowledge
involving creation, production, distribution, selection, collection, and
services to facilitate access.

Course Syllabus Characteristics of recorded knowledge

Organizations and services devoted to managing access to recorded
knowledge

Principles associated with development of recorded knowledge and
collections

Determination and analysis of information needs

Searching for, evaluation, and presentation of appropriate information
results

Modalities for delivery of services

Current and future techniques of information services




| Course Code IS 5004

[ Course Name

[ Database Desiga i ol ppaus

| Compulsory/Elective || Elective |

Course Description

This course covers the steps to effectively plan and design functional,
efficient databases. Individuals who already use relational databases, and
have a need to design or modify the design of tablesto beused ina
relational database management system

Course Syllabus

| Course Code IS 5005 |

Databases Concepts and Architectures: a brief description of hierarchical
and network database models.
The Relational Data Model: domains, tuples, attributes and relations,
database schemas, relational algebra.
Information Retrieval and Query Languages: further SQL, relational
calevlus, QUEL, QBE.
Relational Database Systems Development: multi-valued and join
dependencies, fourth and fifth normal form.
Overview of Database Design Process: requirements collection, conceptual
schema design, data model mapping. physical database design.
Database System Implementation Techniques: query processing and
optimisation; transaction, recovery and concurrency control; security and
integrity constraints

[ Course Name

[ Data Processing in Local Networks o al i€, 1y b i 10

| Compulsory/Elective

Course Description

Course Syllabus

Elective |

This course explores the processing of data in networking systems. A study
of different structures of information processing utilizing communications
networks, including the Internet and intranets. Technology implications of
computer hardware, software, and telecommunications are discussed as they
relate to the design, development, and implementation of distributed data

processing and client/server systems. Discussions will include local and
wide area networks

The Basics

Machine and Human Communications
Sending User Traffic on the Link

The Modem and the Telephone Metwork
Diaital Networt

Bit Rates and Broadband Systems

oice and Data: Why they are different
Multiplexing

Metwork |dentifiers: Names
Connecting to the Data Nebtwork

Routing Traffic Through the Network
Backup and Route Discovery: Creating the Road Map
The Internet and Internet Service Providers
MNetwork ldentifiers: Domain Names

OQ9ooOo0DODO0OO0ODDODO0ODRDODD




o [

Course Name Office Automation Systems

Compulsory/Elective | Elective I

Course Description This course is applicable to the area of current and future developments of
office technology, processes and its management, as well as the social,
organizational and economic implication of office automation in today's
office.

Management information systems
Decision support systems
Distributed data processing

Word processing

Electronic mail

Electronic filing systems
Telecommunications

Ergonomics

Human relations

Time management

Records management

Analysis of office automation needs
Design and acquisition of appropriate systems.

Course Name Decision Support Systems Sl a0 alas

rl'.‘ompuhnr}'.’Eleelive -l Elective |

Course Description This course addresses the trend in decision making towards use of computer
based decision support systems that increase the effectiveness of the
decisions. A decision support system uses analytical models of management
science, information from MIS and human judgment to come up with
recommendations

Course Syllabus Management Support Systems: An Overview
Modeling and simulation
Decision-making in organizations
Enterprise Decision Support Systems
Nature of decision-support systems
Decision trees and value trees
Representation and storage of information and knowledge
Overview of intelligent decision support systems:
Rule-based reasoning
Case-based reasoning
Expert system shells
Dealing with uncertainty
Neural networks




| Course Code IT 5008

i Course Name |[ Information Networks e glaall 2S00

I Core/Elective Elective

Course Description Information networks such as the Internet, World Wide Web, or social
networks can be characterized by heterogeneity and independence of their
building blocks (nodes) and the complex underlying link structure between
them. This course tries to survey the mathematical results developed in the
last few years on algorithms for analyzing such networks, and models that
capture their basic properties.

Course Syllabus Random graph models:

Erdos-Renyi random graphs: cluster growth, formation of the giant
connected component, diameter and distance distribution

Scale-free graphs: random graphs with a fixed degree distribution,
preferential attachment model and Polya uras

Algorithmic aspects

Expansion, eigenvalue gap and their algorithmic implications; spectrum of
random and scale-free graphs; random walks and propagation of viruses;
spectral clustering and applications in data mining.

Decentralized search and small-world properties. Small-world effects in
online datasets; decentralized search in structured and unstructured
networks.

Casze studies

WWW: graph structure in the WWW; searching the web; PageRank, HITS
etc

Internet: the Internet at the router and autonomous systems level.
Social Networks: online social networks; contagion and cascading behavior
in a social network

| Course Code | CS 5009

Expert Systems

Elective

| Compulsory/Elective

system. Fundamentals of deductive databases. Top-down and bottom-up
query processing.

Course Syllabus Introduction { overview of branches of AL ).

Knowledge Representation (Semantic Nets, Frames, Logic).
Reasoning and Inference (Predicate Logic, Inference Methods, Resolution).
Reasoning with Uncertainty (Probability, Bayesian Decision Making).
Expert System Design.

Architecture of expert systems.

Expert system tools.

CLIPS Overview (Concepts, Notation, Usage).

Pattern Matching (Variables, Functions, Expressions, Constraints).
Expert System Implementation (Salience, Rete Algorithm).

Expert System Examples.

Course Description ‘I Logic for knowledge representation. Architecture of a knowledge-base




Cila glaall L g 4S5 0 gl -3

Course code [cssin
Course name || Computer programming el dsa g
Compulsorv/Elective u Compulsory
Description The course familiarizes students with programming languages, focusing on a
particular modem computer programming language.
Syllabus Introduction
Control Statements
Methods
Arrays
Object-Oriented Programming
Selected topics [optional]

Course code H MATH 5112

Course name Discrete Computational Structures ilais b Ldiaa Gafl

Compulsorv/Elective | Compulsory

Description To study different models for computing devices (the automata), their

limitations and relationships to formal languages, and some applications of
these computational models.

Syllabus Introduction

Regular Expressions

Finite Automata

Transition Graphs

Nondeterministic Finite Automata

Regular and Non-Regular Languages

Finite Automata with Qutput

Context-Free Grammars & Grammatical Format

Pushdown Automata & CFG =PDA

Tuning Machines

Course code L MATH 5113
Course name Ii Statistical methods Lflaal gk

Compulsorv/Elective | Compulsory

Description The course familiarizes students with statistics showing the power of
application in life and computer science.

Syllabus Introduction to Statistics

Data grouping

Measures of Relative Standing

Estimation

Hypothesis Tests

Regression

Selected topics [optional]




Course code IS 5114

Course name Introduction to Information systems pladll e dfesds

Compulsorv/Elective | Compulsory

Description The goal of thus course is to present a core of IS principles with which every
information science student should be familiar and to study real cases that are
associated with IS applications in order to understand the issues in IS
disciplines. It will also give learning opportunity to realize the changing role
of the IS professional and show the value of the discipline as an attractive
field of specialization.

Syllabus Information Systems in Organizations

Hardware: Input. Processing. and Cutput Devices

Software: Systems and Application Sofhware

Organizing Data and Information

Telecommunications and Networks

The Internet, Intranets, and Extranets

Electronic Commerce

Transaction Processing and Enterprise Resource Planning Systems
Information and Decision Support Systems

Specialized Business Information Systems: Artificial Intelligence, Expert
Systems, Virtual Reality, and Other Specialized Systems

Systems Investigation and Analysis

Systems Design, Implementation, Maintenance, and Review
Security, Privacy, and Ethical Issues in Information Systems and the
Internet

| Course code MATH 5115
Course name Mathematics (3) (3) bzl
Compulsoryv/Elective | Compulsory
Description The course familiarizes students with various set of topics which form as a
basis of many algorithms and problem solving in mathematics and computer
science.
Syllabus Logic
Set theory
Number Theory
Mathematical Induction
Counting
Functions
Relations
Selected topics [optional]
Graph Theory
Course Code Cs 5121
Course Name Data Structures il S
Compulsory/Elective || Compulsory
Course Description This course introduces the fundamental concepts of data structures and the
|| algorithms that proceed from them, the file system fundamentals, and




developing skills in the design and implementation of complex software |
systems. |

Secondary Storage Devices Stacks, Queues, Linked Lists, Double-Ended
Queues .

Sequences (Ranked Sequences, Positional Sequences, General Sequences) .
Trees (Binary Trees, Data Structures for Representing Trees) .

Priority Queues (Priority Queue as a Sequence, Heaps).

Dictionaries (Binary Search Trees, AVL Trees, Hash Tables).

Sets, Sorting, Selection (Sets, Merge Sort, Quick Sort, Radix Sort
Complexity of Sorting, Selection).

Graphs (Data Structures for Graphs, Graph Traversal, Directed Graphs).
Strings (Brute-Force String Pattern Matching, Regular Expression Pattern
Matching, Tries).

Record Storage and File Organizations (ordered and unordered files),
Hashing and extendible hashing.

Index structures for files (B-Trees, B+-Trees).

Course code I CS 5122 _
Course name File Organization and Processing Lo tlos y il wulais
Compulsorv/Elective || Compuls

Description This class will provide the skills to: Enable the analysis of the trade-offs of the
data-handling needs of a particular problem situation. Also to select the
appropriate data structure or file organization.

Students will understand what in general is going on in the computer both in
the active main memory data structure part, as well as in the auxiliary data
part of the computer.

Syllabus Introduction to File Structures
Fundamental File Processing Operations
Secondary Storage and System Software
Fundamental File Structure Concepts
Managing Files and Records
Indexing
Sequential Processing and the Sorting of Large Files
Multilevel Indexing and B-Trees
Indexed Sequential File Access and Prefix B+ Trees

Hashing
Extendible Hashing
SELECTIVLY,
Case study reading and writing in files using C++, VB, and/or Pascal




Course code CS§ 5123
Course name Logic Design (shkie apanal
Compulsoryv/Elective | Compulsory
Credits | Theory: 2 | Project: 1 | Lab: 2 | TOT: 3
Description The course introduces the fundamental concepts of digital systems .

As well as Number systems, Boolean and switching algebra.

Combmahonal logic cutrmu (analysis and design) , vs. Sequential logic

/sis and ).

Syllabus Binary Systems:

Boolean Algebra and Logic Gates:

Gate Level Minimization

Combinational Logic Design:

Synchronous Sequential Logic:

REE!M! and Counters

Course code
Course name
Compulsorv/Elective
Description The course familiarizes students with probability showing the power of
application in life and computer science.
Syllabus Introduction to Probability
Combinatorics
Conditional Probability
Random Variables
Expected Value and Variance
Discrete Probability Distributions
Continuous Probability Densities
Generating Functions
Selected topics [optional]
Course code IT 5123
Course name Advanced Digital Signal Processing piia pad ) LG dolas |

Compulsorv/Elective
Description

Compulsory

15 course will cover important ¢ d gignal processing, me
of discrete-time statistical signal processing are presented in this course. Topics include
optimal linear filter theory, nlasmalandwmdunspumm:s adapweﬁltm@g
and the

Syllabus
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Course code CS 5211
Course name Software Engineering-1 Lhma b Luasis
Compulsorv/Elective | Compulsory
Description The course fammmzcs students with classical and modern concepts of
Software
Syllabus Introduction to Snﬂware engineering
Software models
Requirements specification
Software analysis
Development
Object-oriented design and UML
Software testing

Course code
Course name

CS 5212

Compulsory/Elective | Compulsory

Description The course familiarizes students with the concept of operating system. The
course studies both historical and implementation issues.

Syllabus Introducing operating system

Operating systems structure

Process management
CPU scheduling
Memory management

Course code C5 35213
Course name .
Compulsorv/Elective

This course provides a programmer's view of how computer systems execute
programs, store information, and communicate. It enables students to become
more effective programmers

Topics covered include: machine-level code and its generation by opummng

compilers, performance evaluation and optimization, computer arithmetic,
| memory organization and management.

Syllabus Course Overview - Tour of Cnmputﬂ S}'stun:
Representing & Manipulating Information
Machine-Level Representation of Programs
Memory Hierarchy.

Virtual Memory. (Chapter 10)
Measuring Program Execution Time.
Exceptions

Processes.

Concurrent Programming_
System-Level I/O.

Network Programming




Course code

IT 5214

Course name

Computer networks-1 1- cudal €0

Com Eulsun'mlantire
Description

| Compulsory
Thecauneinunduneuthencmwfkingmmem

Syllabus

Introduction : definition and topologies
The OSI model
The Link Layer
Booting
The Internet Protocol
Routing and Dynamic Routing
Name Services

Spring Recess
TCP vs. UDP
Security [npﬁonal]
Networked File Systems
Applications [optional]
Building Applications
DNS [optienal]

Ether net [optional]

Course Syllabus The project is intended to give the student a chance to put to practical use all
the knowledge acquired in his study since he started . It should end with a software
package designed to fulfill a predefined task. Throughout the project, the student is
encouraged to practice the good procedures needed in all phases of package
may or may not include hardware design and implementation.

Course code IT 5221 ]

Course name Computer graphics-1 1-cdlally o o

Compulsorv/Elective || Compulsory

Description

Hardware and software components of graphics systems. Output and filled
data primitives. 2D and 2D geometric transformations. Two dimensional
viewing: viewing pipeline, clipping, and windowing. Three dimensional
viewing: viewing pipeline, viewing parameters, projections, viewing
transformations, clipping, visible surface detection. Introduction to
illumination models and surface rendering.

Syllabus

Intreduction.

Output primitives (DDA, Bresenham's, circle and generating algorithms).
Introduction to the practical use of OpenGL.

Filled area primitives

2D and 3D geometric transformations.

Two-dimensional viewing.

Three-dimensional object representations

Three-dimensional viewing

Visible surface detection (back face, depth buffer, depth sorting)
[llumination models, and surface rendering




| Course Code IS 5222

Course Name

[Ctmpuharfmhﬂh'e

| Compulsory

| Course Description The creation of interactive multimedia products for cross-platform delivery.

Course Syllabus

Introduction to Multimedia Authoring and Production.
The Multimedia Development Process.
Introduction to Multimedia Scripting.
Types of Lingo Scripts / Behaviors / Handlers.
The Sampling Process: Understanding Audio / Video.
Using Lists and Casts.
Understanding Programming Structures.
Human Computer Interface Design.
Graphics, Audio, and Movie File Formats,
Databases, Lists, and Shockwave.
Storage and Delivery Technologies.
Global Development Issues.
Legal Issues, Copyrights, Taxes.

Course code IT 5001

Course name Pattern it Lo o i mill

Compulsoryv/Elective || Elective

Description The objective of this course is o enable the students to understand the fundamentals of
pattemn recognition. The students should leam to choose an appropriate features and
pattern classification algorithm for a pattemn recognition problem, property implement the
algorithm using modem ¢ ing tools such as Matiab nCy, C, Cat

Syllabus ‘Varipus methods of pattem recognition, extraction methods, statistical classification,
minmax procedures, maximum likelihood decisions, data structures for pattem

Course Code

Course Name

I Compulsory/Elective

Course Description

The course familianzes students with classical and modern concepts of Pattern

recognition principles, approaches, algorithms, theoretical foundations of classification,

optical character, speech and face recognition. Statistic al decision theory, adaptive
classifiers, supervised and unsupervised leaming techniques




Statistical methods

Discriminant functions

Clustering, and syntactic methods
Parallel and sequential recognition methods
Bayesian decision procedures
Perceptrons

Siatistical and syntactic approaches
Recognition grammars

Featurs exdraction

Feature extraction

Feature selection

Optical character recognition

o 0 0 0 0 0 O 0 O O O 0

Crmpy

This course is an infroduction to speech signal processing. Topics include production
& classification of speech sounds, pole-zero models, hortmnrphcsngndwmhg
short-time Fourier transform analysis and synthesis, fi her-bank analysis and

synthesis, sinusoidal analysis and synthesis, pitch estimation, and speech coding. .

Human hearing, acoustics, and phonetics
Finite state transducers

ASR toolkits

Dynamic time warping and acoustic modeling
HMMs, expectation-maximization, and search
Language modeling

Text analysis

Speech synthesis

Speech processing in context (systems)

oo OO0ODOODO

Compulmr}ﬂ-:lecth'e | Elective

Course Description develops knowdedge of basic image processing algorithms and systems;
immﬂrgﬂustﬂerfsnhiﬂytudulgnnsptm component or a process to meet
specified image processing needs.

Course Syllabus Digital Image Fundamentals: Storage, Perception, Image Models, and Sampling
Image Transforms and Applications
Image Fittering and Applications
Image Reconstruction and Restoration
Additional Image Processing Algorithms
Image Segmentation and Feature Extraction
Digital Video Fundamentals: Storage, Video Models, Video Processing




Course Virtual Reality
| Compulsory/Elective | Elective |

Course Description This course introduces cutting-edge virtual reality technology cummentty available in
academia and industry. it provides an introducion to the physical principles,
technological challenges, possibiliies and limitations for the creation of wvirtual
environments. Projects emphasize the visualization and exploration of scientific data in
virtual environments.

3D virtual world creation and net delivery techologies, 2) avatar, bot, agent and biote
design, 3) psychological impact of avatars, interface affordances and world aesthetics
on inhabiting virtual communities, 4) use of virtual workds in leaming, play,
collaboration, science and the arts

This course puts the study of information engineering in societal perspective, helping
students appreciate the significance, vaive, practices and contributions of an
information engineer fo society..

Course Syllabus The lectures will introduce the major topics of information engineering (e.g.,
information theory, transmission and networking) and discuss how they are related
within the discipline. This course prepares students with the necessary information,
commaunic ation, leaming and creating skilks for study and future career. It requires
students to read artickes on information technologies and applications, and do case
studies on how technologies can benefit a particular sector of the society..

| Course Code

Course Name

|1T501.'.'r? |

Compulsory/Elective

The course covers the basic principles of telecommunication, computer networking
technologies, and managing a local area network (LAN) in a business environment.

The course provides hands-on expenence in LAN administration using widely adopted
networking software in & computer laboratory.

Introduction to telecommunic ations management
The Telecommunications Act of 1996
Telecommunications strategic planning
Developing requirements and specifications
Witing Requests for Proposals (RFP)
Evaluating responses to RFP

Managing Internet Services

Wiring plans and equipment rooms

Managing Local Area Networks and Internats
Managing Wide Arsa Metworks

OO0 D0O0OODODDODO0OO0ODD

Managing convergence
Contracting and outsourcing




Compulsory/Elective |

Elective

Course Description This course covers recent research on the structure and analysis of such networks,
and on models that abstract their basic properties.
Course Syllabus o  Network structure of Internet, Workd Wide Web, and social networks.

o Modeling: Erdos-Renyi graphs, power-law networks, small-world
phenomenon.

o  Algorithmic aspects; methods for ink analysis, centralized and
decentralized search, conductance, spectral gap and the effect of structure
on performance.

o Economic aspects: incentive issues in network formation, routing games.

& Security: winerability and robustness to random failures and worst-case

attacks, contact process and the spread of viruses,

| CourseName || Design of Information Networks ~ «laghoad S, ppanss y Lkt

Compulsory/Elective

Elective

Course Description

Recent advances and new applications in the expanding field of telecommunic ations

and computer networks are examined, Network technologies, architectures, protocols,
and performance characteristics are described. Strategies, tools, and techniques for
m;:ﬂnirg, implementation, management, mantenance, and security are

An Introduction to the Computer Communic ations Emvdronmeant
Telecommunications and computer networks fundamentals
Information transfer dynamics
Modes of transmission and transmission media
Communication techniques
Response time and QoS (Quality of Servite) guaraniees

Networking Essentials

Network configurations and topologies
MNetwork features and performance

Intermetworking goals and objectives
Standards and specifications
Standards organizations and forums
0S| Reference Model
Nebtwork Design
Performance and design considerations
Metwork requirements for mulimedia deployment
Traffic characteristics




Connectivity, scalability, and reliability
Administration, maintenance, and expandability
Systems approach to network design
Steps in the design process
Outsourcing versus intemal design
LANs, MANs, and WANs
Enterprise-wide networks
Client/server networks
Virtual Private Networks (WVPNs)
Cellular Networks
First, Second, and Third Generation Cellular Communications Solutions
Wireless Networks
Wireless network fundamentais
IEEE 802.11b Wireless Ethemet LAN
Bluetooth Wireless Personal Area Networks (WPANS)
Design considerations
Trends in wireline and wireless network paradigms
Wireline and Wireless Broadband Residential Access Networks
G ot

wwmmmm

Gigabit Ethermnet
SONET and SDH
WDM and DWDM

Next-Generation Nebworks
Internet2
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Course Code C5 7111
E‘.‘nmpuhnry.lﬂuﬁu " Compulsory
Course Description ﬂm;u issues in operating systems
Course Syllabus +  Owerview of Operating syslem scheduling.
+  Distributed Synchronization and Timing
+  Distributed File System
L]

Theory and implementation aspects of distributed operating systems.
Distributed processes, distributed algonthms and disiributed systems.
05 issues related to the Intemet, intranets, pervasive computing,
active nebworks, mobile systems and wireless networks.
mmmmmmmmwmm
and case studies.

Discussions, MWMWmmhmmmm

-

This course provides an introduction o systems and development concepls,
information technology, and application software. It explaing how informabon is used in
organizations and how IT enables improvement in guality, timeliness, and competitive
advantage.

Systems and IT Concepls,
15 life cycle.
Systems and Quality.
Information and Chuality.
lTHurd'mandSuMu

Course Description

i
fit

Course Code Cs 7113

Compulsory/Elective || Compulsory

Course Description Gives sthudents whose interest is in software an introduction to handware and the
logical design of digital computers. Topics include design of basic logic modules and
anthmebic units; fived and microprogrammabile control structures; computer
anchitecture; memory onganization; and input-outpul organization.

Course Syllabus =  Components of 8 computer system and their functional characteristics




C5 7114

' This course introduces the fundamental concepts of data structures and the algorithms

that proceed from them, the file system fundamentals, and developing skills in the
design and implementation of complex software systems.

Secondary Storage Devices Stacks, Queves, Linked Lists, Doubie-Ended

Queues .

Sequences (Ranked Saquences, Positional Sequences, Ganeral Sequences) .

Trees (Binary Trees, Data Structures for Representing Trees) |

Priorty Queues (Prioty Cueue as a Sequence, Heaps).

Dictionaries (Binary Search Trees, AVL Trees, Hash Tables),

Sels, Sorting, Selection (Sets, Merge Sort, Quick Soft, Radix Sort Complexdty of

Sorting, Selection).

Graphs (Data Structures for Graphs, Graph Traversal, Directed Graphs).

S‘%{Bﬁh{ﬂﬁt%%ﬁﬁhmmwm
[

Record Storage and File Organizations (ordered and unordered files).

Hashing and extendible hashing.

Index structures for files (B-Trees, B+-Trees).

This course is designed to infroduce the foundations of database systems, focusing on
basics such as the relational aigebra and data model, query optimization, query

| processing, and transactions.

lwmmw;mmmmmmwmmwm

Database systenms: mmmmmmma
database systems; DBMS functions; database architecture and data
independence.

Data modeling: Data modefing; conceptual models; object-oriented model;
refational data model.

Relatonal databases: Mapping conceplual schema fo a relational schema; entity
and referantial integrity; mmnm&nalmm

Transaction processing: Transactions; failure and recovery,; :mmycm
Distnbuted databases: Distributed data slorage; distributed query processing;
distributed fransaction model, concumency control homogeneous and
heterogensous solutions; client-sanver.




Safwars Enghering T
| Compulsory/Elective | Compulsory

Course Description This course introduces the fundamental principles of software engineering,
modem software development techniques and life cycles are emphasized.

Course Syllabus

Software processes: Software life-cycle and process models; process
assessment models; software process metrics.

Software requirements and specifications: Requirements elicitation;
requirements analysis modeling techniques;, functional and
nonfunctional requirements; prototyping; basic concepts of formal
specification techniques.

Software design: Fundamental design concepts and principles;
software architecture; structured design; object-oriented analysis and
design; component-level design; design for reuse.

Software validation: Validation planning; testing fundamentals, test
plan creation and test case generation; black-box and white-box testing
techniques; unit, integration, validation, and system testing.

Software evolution: Software maintenance; characteristics of
maintainable software; reengineering; legacy systems; software reuse,

Software project management: Team management; project scheduling;
software measurement and estimation techniques; risk analysis;
software quality assurance; software configuration management;
project management tools.

Component-based computing: Fundamentals; basic techniques;
applications; architecture of component-based systems, component-
oriented design; event handling; middleware.

Formal methods: Formal methods concepts; formal specification
languages; executable and non-executable specifications; pre and post
assertions; formal verification.

Software reliability: Software reliability models; redundancy and fault
tolerance; defect classification; probabilistic methods of analysis.

|Cwm'l:oth [ IT 7123

Compulsory

| Compulsory/Elective

‘Cnumeneurhdnn ‘

This course introduces principles and cument trends in computer networks. The 1SO
Reference Model will be used as the framework with the course progressing through
the physical, data link, network, transport, session, and presentation layers.

Phys=ical and link layer communication: media, signals, and bits; time division
and frequency division multiplexing; encoding, modulation; delay, bandwidth,
throwghput, and noise; emor comection techniques: GSIMCD CSMANCA:
Ethemet addressing and wiring; hubs.

Packet communication: Local Area Mebwork and Wide Area Metwork
technologies; token passing rings; FDDN, wireless networks; network |




i , bndges, and switches; DSUWCSL: xDSL and
cable modems; store-and-forward, next-hop forwarding.

Intemetworking: router-based architecture; |P addressing; address binding with
ARP, mmmummwm link-state and distance-vector
mﬁm,ﬁﬂasm;mm ownership and service

UDP and TCP, TCP segment format, adaptive retransmission;
protocol pu:m; ICMP and error handling.
MNetwork applications: client/server concept, port demulbplexing; socket APL
server concurrency; DNS; TELNET, Web technologies including HTML, HTTP,
CGl, Java; RPC and middieware; network management.

Course Code CS 7124

Course Name Object Oriented Programming TURLFTORE |

Compuiory Eece

Course Syllbus Review of programming fundamentals.
Classes and objects (declaning the class, using the class, calling member
functions, constructors).
Classes and objects (destructors, overioaded constructor, member
functions defined outside the class, objects as arguments, retuming
objects from functions, structures versus classes, stalic class data).
Crnerioading unary operators (the operator keyword, operator arguments,

Data conversion (conversion between basic types, conversion between
objects and basic types, conversion between objects of different classes).
Inheritance (derived class and base class, denved class constructors,
ovemiding member functions, abstract base class, multiple inhentance).
Templates and exceplions (function templates class templates,
exceptions)

Object-onented design

Fundamentals of event-driven programming

Introduction to computer graphics: Using a simple graphics API

Virtual machines: The concept of a virlual machine; hierarchy of virtual
machines; intermediate languages

Software development methodology: Fundamental design concepts and
principles; structured design; testing and debugging stralegies; test-case
design; programming environments; testing and debugging tools

Software evolution: Software maintenance; charactenistics of maintainable
software, reengineerning, legacy systems, software reuse
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Inbndwhmmﬂhgum Block diagram of a digital communication system.
Separation of source coding and channel coding.

Fixed-length and variable-langth codes for discrete sources. Data compression.
Prefix-free codes. The Kraft inequality. Probability models for sources.

Expected code length criterion. Entropy bounds. Huffman codes.

Laws of large numbers. The asymplotic equipariition property. Shannon's source
coding theorems.

Compression for discrete-ime analog sources, Scalar quantization. Lioyd-Max
algorithm. Vector quantization. Entropy quantization.

Differential entropy. High-rate uniform and non-uniform scalar quantizers. High-
rate uniform and non-uniform vector quantizers.

Review of Fourier transform, Fourier series, and discrete Fourier transform.
L; functions. The sampling theorem. Data compression for analog waveform
SOUMes.

Alasing. Representabon of waveforms by orthonormal expansions. Data
compression using othonommal expansions.

L; as an innerproduct vector space. Subspaces, bases, and dimension.
Channel encoding and modulation. Channel decoding and demodulation. Pulse
ampitude modulation. MNyquist criterion.

Passband modulation. Quadrature ampiitude modulation. Viewing passband at
baseband, Implementation of QLAM.

Camer recovery and Phase tracking in QAM. Orthonormal expansions at
Stationanty.

Linear functionals for Gaussian processes. Jointly Gaussian rv's. Covarance for
linear functionals and filters. White Gaussian noise.

The white noise/L; dichotomy and its resclution. Signal to noise ratio. Channel
capacity,

Binary detection. PAM signals in WGN. Binary vettors in WGN, Waveforms in
WGN. The Neyman-Pearson test

The irelevance theorem. Orthogonal signal sets. Capacity in the broad band limit.
Wireless channels. Physical layer modeling. Free space and fived antennas. Free
space and moving antennas. Moving antennas and multiple paths. Shadowing.
Statistical channel models. Detection in Raleigh fading. Non-coherent detection.
COMA. Orthogonal codes. Convolutional codes. The Viterbi algorithm. Frequency
hopping systems.




Course Name Systems Analysis and Design PR paandiy ulad

Compulsory/Elective Compulsory

Course Description Students will leamn to analyze a business process and document it using function
decomposition diagrams, data flow diagrams (DFD), and other modeling techniques.
The students will also leam to design system inputs/outputs, and user interface.

Life cycle phases including systems selection and planning, analysis, logical
design, physical design, implementation and operation, maintenance

Technigues for requirements determination, collection, and organization
{mmﬂmm interviewing, document analysis, observation); joint application

{M}Mﬁmmmmmg electronic JAD, computer
conferencing); prototyping.

Team organization and communication; interviewing, presentation design, and
delivery, group dynamics; and leadership.

Project feasibility assessment and risk analysis.

Design reviews and structured walkthroughs.

Object-oriented analysis and design.

Unified Modeling Language (UML).

Data organization and design.

Software and system quality melrics.

Application categories.

Software package evaluation and acquisition.

Globalization issues such as cultural values, information privacy, and data
exc ;

Professional code of ethics.

‘ Course Syllabus | Course overview; Review of IS concepls: Role of Modeling in Systems Analysis.

Course Code Is 7213

I Compulsory/Elective | Compulsory
Course Description This is an advanced course on database systems and related information technology

Course Syllabus Logic Query Languages.

Object Models.

Object Query Languages.

Recovery.

Concurrency Control.

Transactions.

Information Integration.

Object-Retational Databases _

Object Oriented Databases.

Query Processing for Object-Oriented Databases.




ﬂwhwwbdw wlnhnsmdr&lmt:hﬂmted It should end with a software
package designed to fulfil a predefined task Throughout the project. the :h.n:lerlis
encouraged to practice the good procedures needed in all phases of
development, analysis, design, implementation, testing, and deploymeant. ?hepumd
may or may not include hardware design and implementation.

-E

Intemet Fundamentals: addressing, routing, servers
What is Intemet Programming?

HTML Basics: Tags, editors, web page design
Style of Web Content: Inline elements, C5S
Introduction to scripting programming
Introduction to Java Basics

Using Java applets: a practical overview
*ML and DOM

ADO.Net and DB Processing

ASP.Met , Web Forms and Controls

Course Syllabus

[ course Code [1s 722 ]
Ir.n-nelum ]Imﬂ.s,m St T gl plis

|| Compulsory/Elective Compulsory

Course Description | The creation of interactive multimedia products for cross-platform delivery. |

Course Syllabus Introduction to Multimedia Authoring and Production.
The Multimedia Development Process.

Introduction to Multimedia Scripting.

Types of Lingo Scripts / Behaviors / Handlers.

The Sampling Process: Understanding Audio / Video.
Understanding Programming Structures.

Human Computer Interface Design.

Graphics, Audio, and Movie File Formats.
Databases, Lists, and Shockwave.

Storage and Delivery Technologies.

Global Development Issues.

Legal lssues, Copyrights, Taxes.

|
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Explores what an e-business is and how R i& managed. E-Business is an
interdisciplinary topic encompassing both business and technology. Basic business
aspects and applications throughout the business world include commercial business,
govermnment, education, and health services. The major characteristics, opportunities,
and limitations of this form of business are explored. Students study various issues
and risks that exist in the rapidly changing wordd of e-business,

Course Syllabus Technologies related to e-business
Synchronus and Asynchronus environments
Databasa Management : dutn warehouse and data mining

Gms:dllhul The project is intended to give the student a chance to put to practical use all
the knowledge acquired in his study since he started . It should end with a software
package designed to fulfill a predefined task Throughout the project, the student is
encouraged to practice the good procedures needed in all phases of package
development, analysis, design, implementation, testing, and deployment. The project
may or may not include hardware design and implementation.

| Course Code |r.r 7224 |

._ Compulsory/Elective ]l Compulsory

|Mhucmmmumﬂmmm. |




