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English Language-1
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The course gives practice in specific points of grammar to consolidate and extend a learner's
existing knowledge, analysis of syntax, comprehension questions interpretation and
implication, the activities and games used to develop listening, speaking and writing skills
through a communicative, functional approach with suggested topics for discussion and
exercises in summary writing and composition. Topics covered include: Learning
Vocabulary and Word Formation through the use of a Dictionary, Verb Tenses and Subject-
Verb Agreements, Conditionals, Modals, Active vs Passive, Gerunds and Infinitives,

Sentence Structure, and Punctuation.

Mathematics—1

V—oboly

The main objective of this course is to provide students with pre-calculus review. Sets. Real-
valued function. The continuity and the differentiability of a real function. Techniques of
differentiation. Derivatives of the trigonometric functions. Implicit differentiation. Linear
approximations and differentials. Applications of the derivative: Extreme of functions,
optimization problems, velocity and acceleration. Integrals: Indefinite integrals, change of
variables, definite integrals, the fundamental theorem of calculus, numerical integration.
Applications of definite integrals: Areas, solids of revolution, arc length and surfaces of
revolution, work, moments and centers of mass. Transcendental functions: Derivative of
inverse function, natural logarithm function, exponential functions, inverse trigonometric

tfunctions, hyperbolic and inverse hyperbolic functions, indeterminate forms and rule.

Mathematics—2
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The main objective of this course is to provide students with understanding techniques of
integration: Integration by parts, trigonometric integrals and substitutions, integrals of
rational functions, quadratic expressions, tables of integrals, improper integrals. Infinite series:
Sequences, convergent or divergent series, positive-term series (basic comparison test, limit
comparison test, ratio and root tests), alternating series and absolute convergence, power
series, power series representations of functions, Maclaurin and Taylor series, applications of
Taylor polynomials. Differential equations: Definition, classifications and terminology,
techniques of solution of ordinary first-order first-degree differential equations (separable,
reducible to separable, homogeneous, reducible to homogeneous, linear, reducible to linear,

exact differential, nonexact differential-integrating factor), applications.

Statistics & Probabilities

Yl sl

The main objective of this course is to provide students with understanding sample space,

probability axioms, combinatorial techniques, conditional probability, independence and

Bayes” theorem. Random variables; distribution functions, moments and generating
function. Some probability distributions. Joint distribution, the Chebychev inequality and

the law of large numbers. The central limit theorem and sampling distributions.
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CS110

Semiconductors
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The main objective of this course is to provide students with understanding Energy bands.
Electrons and holes. Extrinsic semiconductors. Structure and current voltage characteristics of
a p-n junction. Diode. Possible circuits. Rectifier circuits. Half wave rectifier. Full wave
rectifier. Bridge rectifier. Voltage doubler. Filters. Zener diodes and regulators. Junction
transistors. Digital Circuits, Inverter Characteristics and Circuits, Gates (AND/NAND,
OR/NOR,

CS111

Computer Introduction
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The main objective of this course is to provide students with a general introduction to the
basics of computer sciences and its different fields. The course may cover topics like: Digital
revolution, digital devices, personal computers, servers, mainframes, super computers,
microcontrollers, representing numbers, text, and pictures, quantifying bits and bytes,
programs and instruction sets, microprocessor basics, RAM, ROM, EEPROM, magnetic
disk and tape storage, CD and DVD storage, solid state storage, storage wrap-up, display
devices, printers, system software, application software, utilities and device drivers, popular
applications, software copyrights and licenses, software updates, operating system activities,
network classifications, network devices, clients, servers, and peers, wired networks, wireless

networks, Internet services, fixed, portable, and mobile Internet access, Internet

)

infrastructure, Internet protocols, addresses, and domains, hardware security, software

security, Internet security, number systems.

CS131

Principles of Programming
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The main objective of this course is to provide students with computer programming,
programming languages and generations, programming life cycle, programming errors,
problem solving techniques, what is algorithm, algorithm representation (Pseudo code),
sequential operations, conditional operations, iterative operations, what is flowchart,
flowchart notations, program construction, constants, variable declarations, simple data types,
input statement, output statement, formatting output, arithmetic expressions, control
structures, conditions, selection structures, repetition and loop statements, library functions,
user-defined functions, function arguments, array declarations, array subscripts, array

operations, array sorting and searching, multidimensional arrays.

CS132

Computer Programming — 1 (Fundamental of Programming)
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The main objective of this course is to provide students with the basic concepts and
techniques of computer programming. It includes an introduction to problem solving for
programming, primitive data types and expressions, variables and constants, basic input and
output, conditional statements, repetition, methods, arrays, strings, file I/O and exception

handling.

CS212

Data Structure
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The main objective of this course is to provide students with simple numerical algorithms,

Sequential and binary search algorithms, Worst case quadratic sorting algorithms (selection,




insertiony, Worst or average case O(N log Ny sorting algorithms (quicksort, heapsort,
mergesorty, Hash tables, including strategies for avoiding and resolving collisions, Binary
search trees, Graphs and graph algorithms, Heaps, Pattern matching and string/text algorithms
e.g., substring matching, regular expression matching, longest common subsequence

algorithms).

CS232

File organization

Introduction to File Organization and Management- Definition of File Management and
Organization- Components of a File- File Types- Modes of access- File Operations - File
Storage Devices Components of Storage Devices- Types of Storage Media- Types of
Storage Devices- Sequential File Organization- Indexed Sequential File Organization-

Reelative File Organization- Multi-Key File Organization-

CS233

Computer Programming — 2 (OO Programming)
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The main objective of this course is to provide students with the object-oriented
programming concepts. It includes topics such as defining and using classes, classes and
objects, constructors and destructors, objects as function arguments, returning objects from
functions, inheritance, multiple inheritance, super-classes and subclasses, creating and using
interfaces, abstract classes and methods, final methods and classes, polymorphism,

encapsulation, information hiding.

CS251

Software Engineering-1
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The main objective of this course is to provide students with the introduction of software
engineering, Software processes, software development techniques, Requirements
engineering, System models, and software prototyping. Architectural design, Design and

implementation, Software testing, Software evolution.

CS261

Operating Systems-1
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The main objective of this course is to provide students with the introduction to Operating
Systems, User view and system view of Operating Systems, Basic concepts of processes,
Process Scheduling, Memory Management Concurrency, File Systems Management, and

Input/output Management.

CS313

Analysis and Design of Algorithms
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The main objective of this course is to provide students with the introduction to the design
and analysis of algorithms. The course covers design techniques, such as dynamic
programming and greedy methods, as well as fundamentals of analyzing algorithms for
correctness and time and space bounds. Topics include advanced sorting and searching

methods, graph algorithms and geometric algorithms, notion of an algorithm: big-O, small-

O, theta and omega notations. Space and time complexities of an algorithm. Fundamental
design paradigms: divide and conquer, branch and bound, backtracking, dynamic

programming greedy methods. Backtracking. NP-hard and NP-complete problems.

CS314

Formal Languages and Automata Theory
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The main objective of this course is to provide students with alphabets and languages. Finite
representation of language. Deterministic and non-deterministic finite automata and their

applications. Equivalence considerations. Regular expressions. Context-free languages.




Context-free grammars. Regular languages, pushdown automata. Properties of context-free
languages. Determinism and parsing top-down parsing, and bottom-up parsing. Turing
machines: Computing with Turing machines, combining Turing machines, and

nondeterministic Turing machines.

CS321

Artificial Intelligence
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The main objective of this course is to provide students with the introduction of artificial
intelligence, Basic Problem-Solving Strategies, Heuristic Search, Problem Reduction and
AND/OR Graphs, domains of AI- symbolic processing: semantic nets, modeling model
based reasoning, frames. Knowledge Representation, R epresenting Knowledge with If-Then
Rules. Inference Engines, Inference techniques: implication, forward and backward chaining,
inference nets, predicate logic, quantifiers, tautology, resolution, and unification. Rule based
systems: inference engine, production systems, problem solving, planning, decomposition,
and basic search techniques. Al languages: symbolic and coupled processing prolog: objects
and relations, compound goals, backtracking, search mechanism, dynamic databases, lisp,
program structure and operations, functions, unification, memory models. Fields of Al:
heuristics and game plying, automated reasoning, problem solving, computational linguistics
and natural language processing, computer vision, intelligent agents, robotics Al based
computer systems: sequential and parallel inference machines, relation between Al and

artificial neural nets, fuzzy systems.

CS322

Advanced AI
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The main objective of this course is to provide students with advanced topics in Al such as
fuzzy logic for data analysis. Fuzzy Logic can be used to model and deal with imprecise
information, such as inexact measurements or available expert knowledge in the form of

verbal descriptions. Also the course can be covered recent topics in Al

CS323

Machine Learning
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This course examines the design, implementation, and analysis of machine learning
algorithms. It covers examples of supervised learning algorithms (ncluding decision tree
learning, support vector machines, and neural networks), unsupervised learning algorithms
dncluding k-means and expectation maximizationy, and optionally reinforcement learning
algorithms (such as Q learning and temporal difterence learning). It introduces methods for

the evaluation of learning algorithms, as well as topics in computational learning theory.

CS334

Computer Programming -3 (UI Programming)
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This course aims to understand stages of the user interface life cycle including design,
implementation, and evaluation. The course covers user interface design-implementation
cycle, rapid prototyping (sketching and evaluating interfaces quickly), advanced interface
technologies (speech and handwriting recognition, and intelligent interfaces), interfaces for

disabled users, and interface evaluation (user studies and cognitive models).

CS335

Logic Programming
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The main objective of this course is to provide students with the clausal representation of data
structures and algorithms, Unification, Backtracking and search, Cuts. The reference point
for the course is the Prolog programming language, a principal aim being to develop students

programming expertise through experience in typical applications. The course 1s divided into




two interacting sections: a theory section and a programming section.

CS336

Microprocessors Assembly language
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The main objective of this course is to provide students with the architectures and design
concepts for computer systems, fundamental of microprocessors, assembly-language
programming, microcomputer systems, and hardware interface. This course provides the
programming techniques, design techniques of memory system, input/output system and
hardware interfaces for a simple microprocessor system. And subroutines to include such
concepts as screen manipulating, table searching, disk processing, calling assembly language
subroutines, communicating with programs written in higher-level languages, debugging
techniques and machine language execution, interrupt and Direct Memory Access and

fundamental knowledge to program a microprocessor system for specific application.

CS341

Internet Computing
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The main objective of this course is to provide students with a foundational understanding of
the technologies of Internet Computing. The course includes the concepts, principles,
methods, and techniques for designing and building internet-enabled systems that uses the
web as the basic transport infrastructure. In particular, students will learn about the evolving
Internet computing paradigm and the technologies that enable such change. Emphasis will be
placed on internet as a domain for sharing resources with grids, distributed computing with

web services, and the service-oriented computing,.

CS352

Software Engineering-2
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The main objective of this course is to provide students with the critical systems:
dependability, critical systems specification, critical systems development. Security
engineering, Distributed software engineering, Project management, Quality management,

Process improvement. Configuration management.

CS362

Operating Systems —2
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The main objective of this course is to provide students with the Deadlocks, Distributed
processing, Security and Protection, Real Time and Embedded Systems, System Performance

Evaluation, Fault Tolerance.

CS415

Computer Security

The main objective of this course is to provide students with the Basic Cryptography
Terminology, Cipher types, Mathematical Preliminaries essential for cryptography,
Cryptographic primitives: Symmetric key cryptography Public key cryptography:
Authenticated key exchange protocols, Cryptographic protocols: Motivate concepts using
real-world applications,  Security definitions and attacks on cryptographic primitives:

Cryptographic standards and references implementations, Quantum cryptography.

CS424

Knowledge Based Systems
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The main objective of this course is to provide students with the essential topics concerning
systems that use significant knowledge of an application domain. These systems are referred to
as Knowledge-based systems (KBSs). The course first briefly introduces fundamental concepts
associated with KBSs and some of the established types of KBSs including expert systems,

neural networks and case-based reasoning systems. The course then deals with the major




phases of the knowledge engineering process including knowledge acquisition, knowledge
representation and reasoning. The course afterwards looks at methodologies designed to
support the development of KBSs. The course also introduces a topic on one of the main
challenges for KBSs that is dealing with uncertainty. Finally, the course explores the
combination of different types of KBSs in form of hybrid KBSs with the aim of having the

KBSs complement each other by dealing with weaknesses of each other.

CS425

Game Programming
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The main objective of this course is to provide students with the Introduction of Game
Programming, This is an introductory course in programming, designed to teach the
fundamentals. Emphasis is on object orientation. Objects will be used to create a series of
typical simple games.

Also the course will introduce the student to game engine and programming 2D games.
Games with features such as scrolling backgrounds, collision detection, sprite sheets, scoring
and menus will be built in game engine. Additional programming language features will be

covered, including generic lists and exception handling.

CS426

Robotics
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The main objective of this course is to provide students with the fundamental concepts of
robotics and architectures and design concepts for Robotic systems, Topics include how
robots move, sense, and perceive the world around them. The course introduces also
constructing, planning and programming robots ability to Sensing, controlling, remote
control and testing using computer languages for communication and advanced Input /
Output programming for system practical programming and harmonious programming and

fundamental knowledge to program a robotic system for specific applications.

CS437

Advanced Computer Programming (Advanced Mobile Applications Development)
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The main objective of this course is to provide students with the advanced user interface
issues and techniques; animation; structuring and organizing complex applications for
efficiency and reliability; accessing web services; integrating with 3rd party libraries;
background applications; content providers; and tying into and replacing applications which
came with the device. The course centers around building several small applications which
focuses on advanced techniques. In these applications we will utilize and eftectively integrate
specific features of mobile devices such as the user interface, process creation and life cycle
events, local and remote process services, location based facilities, accelerometer and other
on-device sensors, network/web access, sound and multimedia. Throughout the course test-
based development methods will be stressed and students will learn to test and debug their

applications.

CS438

Mobile Application programming
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The main objective of this course is to provide students with the principles of mobile
application design and development. Students will learn application development on the
Android platform. Topics will include memory management; user interface design; user
interface building; input methods; data handling; network techniques and URL loading; and,
finally, specifics such as GPS and motion sensing. Students are expected to work on a project
that produces a professional-quality mobile application. Projects will be deployed in real-

world applications. Course work will include project conception, design, implementation,




and pilot testing of mobile phone software applications, using weight loss and physical activity

motivation health applications as the target domain.

CS442

Distributed Systems
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The main objective of this course is to provide students with the main principles underlying
distributed systems: processes, communication, naming, synchronization, consistency, fault
tolerance, and security. Additionally, students will be familiar with some of the main
paradigms in distributed systems: object-based systems, file systems, web-based and
coordination-based systems. On the completion of the unit, students will understand the
fundamentals of distributed computing and be able to design and develop distributed systems

and applications.

CS443

Parallel Programming
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The main objective of this course is to provide students with the mathematical models,
methods and technologies of parallel programming for multiprocessor systems. This course
includes the following topics: overview of parallel system architecture, modeling and analysis
of parallel computations, communication complexity analysis of parallel algorithms, parallel
programming for multi-processing, principles of parallel algorithm design, parallel algorithms

for solving time consuming problems, and modeling the parallel program executing.

CS463

Embedded system
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The main objective of this course is to provide students with the embedded system, Basics of
designing, Interfacing with the physical world, Configuring, Programming embedded
systems, Models of computation, Basic analysis, control, and systems simulation: Mapping to

embedded platforms, Distributed embedded systems.

CS471

Compiler Design
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The main objective of this course is to provide students with the structure of compiler, lexical
analysis, lexical patterns, deterministic &  Nondeterministic finite automata, scanner,
construction, limits of regular languages. derivations, parse trees, Parsing algorithms: top-
down parsing, bottom-up parsing, LL-parsers, LR -parsers. Semantic analysis. Intermediate

code generation. Error detection and error handling .code optimization.

CS472

Natural Language Processing
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The main objective of this course is to provide students with the introduction to the field of
computational linguistics andthe theory and methods of natural language processing (NLP).
We will learn how to create systems that can understand and produce human language, for
applications such as information extraction, machine translation, automatic summarization,
question-answering, and interactive dialogue systems. The course will cover linguistic
(knowledge-based)y and statistical approaches to language processing in the three major
subfields of NLP: syntax (anguage structures), semantics (anguage meaning), and
pragmatics/discourse (the interpretation of language in contexty. Analyzing and extracting

information from large online corpora.

CS473

Human-Computer Interaction (HCI,
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The main objective of this course is to provide students with the design interactions between




human activities and the computational systems that support them, and with constructing
interfaces to afford those interactions. Interaction between users and computational artefacts
occurs at an interface that includes both software and hardware. Thus interface design impacts
the software life-cycle in that it should occur early; the design and implementation of core
functionality can influence the user interface— for better or worse. Because it deals with
people as well as computational systems, as a knowledge area HCI demands the consideration
of cultural, social, organizational, cognitive and perceptual issues. Consequently it draws on a
variety of disciplinary traditions, including psychology, ergonomics, computer science,
graphic and product design, anthropology and engineering. For end-users, the interface is the
system. So design in this domain must be interaction-focused and human-centered. Students
need a different repertoire of techniques to address this than is provided elsewhere in the
curriculum. CS students need a minimal set of well-established methods and tools to bring to
interface construction. To take a user-experience-centered view of software development
and then cover approaches and technologies to make that happen. An exploration of
techniques to ensure that end-users are fully considered at all stages of the design process,

from inception to implementation.

CS474

Computer Arabization

The main objective of this course is to provide students with the System Arabization level
(¢screen Arabization, keyboard Arabization, printer Arabization, font and code manipulation,
creating Arabic interfaces, etc.); Introduction to Arabic natural language processing (Arabic
morphological analysis, Arabic syntax and semantics, models, applicationsy; Applying artificial
intelligence in Arabic natural language processing as Arabic morphological analysis, syntactic
analysis and the phonetic properties of the Arabic language. Use Arabic language in some

computer applications.

CS482

Project
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This component is final year B.Sc project, which is essentially an exercise in systematic
independent study and work, which must be executed and reported on to a satisfactory
standard. The project provides students with the experience of planning and bringing to
fruition a major piece of individual or group work. The module aims to encourage and
reward creativity, initiative, intellectual discipline, clarity of communicating ideas and
application of effort. Group projects also give the students a valuable experience of co-
coordinating work with and organizing a group that aims at a technical product. A wide
range of tasks can be undertaken, but almost always leading to the implementation of an
information system, software or other information technology artifact. In some cases, students
will do not have the time to produce an industrial-strength application; in these cases, a

prototype that is systematically and fully evaluated and documented will be required.

CSx8x

Selected Topics in Computer Science
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This course aims at introducing students to novel topics in computer science that need to be

identified in a responsive manner as technology and its use evolve and develop. This course is

essentially a flexibility enhancing will be filled on a year-by-year basis.




IT181
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Introduction to Electronics
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The course will focus on the application to electrical physics world through exploratory
investigation and activities. Students will be provided experiences to develop and enhance
problem-solving skills, critical thinking skills, reasoning, graphical analysis, data collection and
interpretation of data as well as the application of mathematics. Topics covered include: Ideal
Basic circuit elements, Kirchhoff's law, Node voltage method, Mesh current method, circuit
theorem overview, Thévenin and Norton equivalent circuits, capacitor and capacitance, and
AC analysis. Introduction to digital electronics, Number Systems, Logic Gates, The Karnaugh
Map, Design an SR Latch, Flip-Flops, Clocks and Oscillators, Design a 4-bit Shift Register,
Design a 4-bit Counter, Design an LED Shifter, 7400 Series Logic Devices, 4000 Series Logic

Devices.

IT211

Computer Networks—1 I
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This course introduces the fundamentals of networking concepts and technologies. The course
topics include: exploring the network, network protocols and communications, network
access layer, Ethernet, network layer, transport layer, ipv4 and ipv6 addressing, subnetting ip
networks, and application layer. The course will assist students in developing the skills

necessary to plan and implement small networks across a range of applications.

IT261

Multimedia-1
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In this course, different aspects related to multimedia systems design and development are
introduced. Topics to be covered in this course include: Introduction to multimedia data and
multimedia systems, multimedia revolution and its possible future, multimedia content
creation which includes digital data acquisition and simple processing, media representation
and media formats ¢include text, digital images and graphics, digital video, digital audio and
animationy, multimedia authoring, authoring tools, intera- and inter-media processing,
multimedia authoring paradigms and user interfaces, and finally several cases of multimedia

systems and their design requirements will be discussed.

IT282

Computer Organization
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In This course student will study organization of a simple stored-program computer: CPU,
busses and memory. Instruction sets, machine code, and assembly language. Conventions for
assembly language generated by compilers. Floating-point number representation. Hardware
organization of simple processors. Address translation and virtual memory. Very introductory
examples of input/output devices, interrupt handling and multi-tasking systems. Basic
understanding of computer organization: roles of processors, main memory, and input/output
devices. Understanding the concept of programs as sequences of machine instructions.
Understanding the relationship between assembly language and machine language;
development of skill in assembly language programming; understanding the relationship
between high-level compiled languages and assembly language. Understanding arithmetic and

logical operations with integer operands. Understanding floating-point number systems and




operations. Understanding simple data path and control designs for processors. Understanding
memory organization, including cache structures and virtual memory schemes. Course
include basic machine architecture and design, digital logic circuits, digital components, central
processing unit, machine representation of instructions and data, addressing techniques,

memory organization, and execution of instructions at machine level.

IT312

Computer Networks—2
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This course introduces the concepts of routing and switching data in networks. The course
topics include: introduction to switched networks, basic switching concepts, VLAN security,

routing concepts, inter-VLAN routing, static routing, dynamic routing, open shortest path

tel]
first (OSPF) protocol, access control lists, dynamic host configuration protocol, and network

address translation for ipv4.

IT313

Computer Networks-3
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This course introduces the concepts of scaling up the networks and WAN technologies. The
course topics include: Introduction to Scaling Networks, LAN Redundancy, Link
Aggregation, Wireless terminologies, Multi-area OSPF, Enhanced Interior Gateway Routing
Protocol (EIGRP), Hierarchical Network Design, Connecting to the WAN, Point-to-Point
Connections, Frame Relay, Broadband Solutions, Securing Site-to-Site Connectivity, and

Monitoring the Network.

IT314

Network Operating Systems

This course introduces students to a broad range of Network Operating System (NOS)
concepts, including installation and maintenance. The course focus is on Windows Server and
Linux Network Operating System concepts include managing and maintaining physical and
logical devices, access to resources, the server environment, managing users, computers, and
groups; disaster recovery and maintenance. The course cover the following topics: Manage
user and group accounts and related system files, Automate system administration tasks by
scheduling jobs, maintain system time, system logging, manage printers and printing,
fundamentals of internet protocols, basic network configuration, basic network
troubleshooting, configure a DNS server to support local recognition of hostnames, configure
a DNS server to support a local recognition of hostnames, configure a DHCP server, configure
an http server to support web-based document access, configure an ftp server to support

remote file access and update, configure the system for file sharing .

IT315

Network Management and Analysis
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The primary purpose of this course is to provide students with fundamental network
management principles, and to teach them introductory programming techniques for use with
solving common network management problems such as: Managing configuration files &
storing log information for multiple network devices, Identifying patterns in network behavior
to ensure optimal performance, alerting management when faults or unexpected changes occur
within the network , and analyzing current state of security within a network to help prevent
& detect compromises. At the end of this course the students are able to demonstrate the
purpose of SNMP, Netconf, Netflow & Syslog, proficiency with common network
management tools, Analyze network trends with SNMP & Netflow, Create a central logging
server using Syslog, Justify the usage of Netconf for configuration management, Show how

management information is stored & accessed within a managed object, Describe some of the




challenges posed by network management.

IT321

Image Processing — 1
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This course introduces the basic theories and methodologies of digital image processing.
Topics to be covered include: image acquisition and display using digital devices, properties of
human visual perception, sampling and quantization, image enhancement, image restoration,
two-dimensional Fourier transforms, linear and nonlinear filtering, morphological operations,

noise removal.

1T341

Computer Graphics—1
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Computer Graphics I is a study of the hardware and software principles of interactive raster
graphics. Topics include an introduction to the basic concepts, 2-D and 3-D modeling and
transformations, viewing transformations, projections, rendering techniques, graphical software
packages and graphics systems. Students will use a standard computer graphics API to reinforce
concepts and study fundamental computer graphics algorithms. The goal of Computer
Graphics I is to provide a broad exposure to the computer graphics field in order to be

prepared for follow-on study.

1T342

Computer Graphics-2

One of the goals of computer graphics has always been the creation of photorealistic rcndulngx
of virtual scenes. The field has always relied on and mimiced photography in attaining this
goal. This course will describe the various components of the image synthesis pipeline and
explain, just as in photography, how the path of light in a virtual scene can be simulated and
used to create beautiful imagery. The course will emphasize the theory behind the various
rendering tools and libraries available for image synthesis. The student will have the
opportunity to put the theory into practice via a programming assignments and a capstone
project. Topics will include light/color, 3D scene specification, camera models, surface
materials and textures, rendering (local, ray tracing, radiosity), procedural shading and

modeling, tone reproduction, and advanced rendering techniques.

1T343

Animations
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This course will teach the students about current algorithms and techniques in computer
animation. By the end of the course, the students should have learned the computational
methods for modeling of motions in the physical and virtual world, be able to storyboard,
light, compose, and render an animated sequence, and be able to read and critically evaluate

the current literature in computer animation

IT362

Multimedia-2
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In this course, different aspects related to multimedia compression and digital rights
management are introduced. Topics to be covered in this course include: the basic information
theory related to multimedia compression, overview of lossless and lossy compression
techniques, Image compression which include lossless image coding (image coding based on
run length, and dictionary based image coding (GIF, PNGy) and lossy image coding (transform
image coding (JPEG standardy and wavelet-based coding JPEG2000y), video compression
(general theory of video compression and difterent video coding standards), audio compression
(general theory of audio compression and different audio compression standardsy and the digital

rights management using watermarking and encryption.
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Digital Signal processing
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This course covers fundamentals of signal and system analysis. Topics include what is a signal,
signal representation, signal and systems, frequency, filtering, classification of signals, periodic
and non-periodic signals, operations performed on dependent amplitude scaling, addition,
multiplication, differentiation, integrationy and independent variables (time scaling, reflection,
time shifting), elementary signals, time domain representations of linear time invariant systems
(LTI, convolution, interconnections of LTI systems, discrete-time Fourier transform,
continuous-time Fourier transform, Z-transform, analog filter design, butterworth filter,

chebychev filter, elliptic filter, digital filters, IR and FIR filters.

Scientific Programming
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Introduction to Scientific Programming was designed to encourage the integration of
computation into the science and engineering curricula. The course intended to teach
introductory programming while simultaneously preparing students to immediately exploit the
broad power of modern computing in their science and engineering courses. First,
Computational Science branches will explore the differences among the experimental,
theoretical, and computational approaches to science. Second, Programming using symbolic
mathematics packages such as Maple can be used. The focus is on the computational properties
of numbers, arithmetic and symbolic expressions, programmer-defined functions, and
scientific  visualization. Then the course introduces procedural, statement-oriented
programming to prepare students for the transition to a conventional programming language
such as C. Programming concepts are taught in parallel with a computational science problem-
solving methodology. Then a variety of computational problems is used from the breadth of

science and engineering to interest students and establishes the relevance of the computational

problem-solving approach.

Web Services
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This course is concerned with the design, implementation and deployment of web services,
covering both business-to-business (B2B)y and business-to-consumer (B2C) scenarios. The
course covers underlying theory with an emphasis on SOAP based web services and associated
standards such as XML, WSDL and UDDI. The course also provides extensive coverage of
development using popular open source Java tools such as Apache Tomecat, Axis2 and Derby as
well as the Eclipse Development Environment. The study of SOAP based Web Services is
complemented by coverage of REST based Web Services and ancillary tools such as JDOM
and JSON. This course also looks at developing Java based web applications that consume web
services using the Java EE Servlet and JSP APIs, which form the basis of the Apache Axis2
implementation and serve to provide a solid foundation for studying other web based
frameworks built upon such technologies. Security is also emphasized at both the web server
and service level using both tool specific frameworks (e.g. within Tomcat web servery and

standards based security as part of the WS-Security protocol.

Wireless and Mobile Communication
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This course is an introduction to the field of mobile communications. The course cover the
following topics; Wireless Transmission: Frequencies and regulations; Signals; antennas; signal
propagation; MIMO; Multiplexing; Modulation; Spread Spectrum, Medium Access Control:
SDMA; FDMA; TDMA; CDMA; CSMA/CA; versions of Aloha; Collision avoidance;




polling, Cellular networks: Architecture ; Organization ; Frequency reuse ; Operation ;
Functions ; Handoff ; Power control ; First generation mobile networks (AMPS)— Second
generation mobile networks (GSM); Third generation mobile networks (UMTSy ; Forth
generation (LTE and LTE advanced), Wireless LANs: Wireless LAN standard (JEEE 802.11);
Architecture ; Services ; MAC protocols; Bluetooth; ZigBee; Network Protocols: Mobile IP;

Locator/Identifier split ; Ad-hoc networking; R outing.

1T417

Network Programming I
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This course addresses development of network applications and software on the Internet. It
covers both the TCP/UDP transport layer-programming interface and the methodology of
design and implementation of real client-server network applications. Upon completion of this
course, students will have a good understanding of the TCP/UDP network-programming
interface and be able to develop non-trivial robust client-server network applications on the
Internet. The topics include Socket address, Elementary TCP and UDP sockets, Design and
implementation of some application Layer protocols, and Daemon processes, Reliable UDP

communication and Multicasting.

IT418

Network Security

The course cover the following topics; Key Management and Distribution: Symmetric Key
Distribution Using Symmetric Encryption; Symmetric Key Distribution Using Asymmetric
Encryption; Distribution Of Public Keys; X.509 Certificates; Public-Key Infrastructure, User
Authentication: Remote User-Authentication Principles; Remote User-Authentication Using
Symmetric Encryption; Kerberos; Remote User Authentication Using Asymmetric
Encryption; Federated Identity Management, Transport-Level Security: Web Security
Considerations; Secure Socket Layer and Transport Layer Security; Transport Layer Security;
HTTPS; Secure Shell (SSH, Wireless Network Security: IEEE 802.111 Wireless LAN
Security; Wireless Application Protocol (WAP); Wireless Transport Layer Security; WAP
End-to-End Security, Electronic Mail Security: Pretty Good Privacy; SIMIME; Domain Keys
Identified Mail, IP Security: IP Security Policy; Encapsulating Security Payload; Combining
Security Associations; Internet Key Exchange; Cryptographic Suites

1T419

Communication System Design

This course 1s an introduction to the field of communication systems analysis and design. The
course cover the following topics; Markov chains, reducible Markov chains, periodic Markov
chains, queuing analysis, modeling traffic flow control Protocols, modeling error control
protocols, modeling medium access control protocols, modeling network traffic, modeling
scheduling algorithms, switch modeling, and modeling and verification of network protocols

using different formal methods.

IT422

Computer Vision-1
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In computer vision, the goal is to develop methods that enable a machine to “understand” or
analyze images and videos. This introductory computer vision course covered various
fundamental topics in the area including: Filtering, Image Representations, and Texture
Models, Color Vision, Multi-view Geometry, Projective Reconstruction, Bayesian Vision;
Statistical Classifiers, Clustering & Segmentation, Tracking and Density Propagation, Visual

Surveillance and Activity Monitoring.

1T431

Pattern Recognition-1
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Neural networks, non-parametric windowing, and Bayes statistical theory are three popular
methods for recognizing and classifying patterns. We introduce the fundamental concepts of
these various approaches, including the classification phase and the learning phase. Part of the
class will be devoted to methods for unsupervised learning and classification. We assume just
some knowledge of elementary statistics, calculus, and elementary linear algebra at the upper

division undergraduate level.

IT444

Virtual Reality-1
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This course introduces the basic principles of Virtual Reality and its applications. The necessary
hardware and software components of interactive 3D systems as well as human factors are
discussed. The material is reinforced by practical assignments and projects. The topics will be
approximately as follows: 3D interfaces and interaction; visual, haptic, tactile, and auditory
displays; position tracking; Collision detection and response; 3D displays, HMDs, tiled
displays, stereo displays; collaborative, networked virtual environments; applications relating to

virtual environments; augmented reality systems.

1T451

Advanced Web Development

This course is covers the end-to-end development of web-based software for intranets and
internets. This course emphasizes server-side development of enterprise applications. Topics
include web servers, distributed network-based computing, handling client requests, server-
side services, transmitting data using HTTP, database connectivity, security.

This course is covers the end-to-end development of web-based software for intranets and
internets. This course emphasizes server-side development of enterprise applications. Topics
include web servers, distributed network-based computing, handling client requests, server-

side services, transmitting data using HTTP, database connectivity, security, and e-commerce.

1T463

Multimedia Communication
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This course introduces technologies for multimedia processing, coding, and communications.
We will address how to efficiently represent multimedia data and how to deliver them over a
variety of networks. In the coding aspect, state-of-the-art compression technologies will be
presented. Emphasis will be given to state-of-the-art multimedia coding standards. Besides,
considerations for constructing a video codec system will also be discussed. In the aspect of
multimedia networking, special considerations for sending multimedia over the Internet and
wireless networks, such as video adaptation, error resilience, error concealment, and quality of

service will be discussed.

IT472

Speech Recognition-1
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This course aims to provide theoretical foundations and practical experience in computer
speech processing and recognition. On completion of the course, students should be able to
understand: what is automatic speech recognition (ASR), speech applications, major
components in a speech recognition system, parameters that characterize the capabilities of
ASR systems, speech signal in time domain, speech signal in frequency domain, speech
modalities, features for speaker recognition, speaker identification and verification, evaluating
speaker verification systems, how sounds of speech are generated, the source-filter model,
resonance, formant, representations of speech, how to read the speech signal, how to

distinguish between voiced and unvoiced speech, model for speech production, excitation




process model, vocal tract model, lip radiation model, discrete time model for voiced speech
production, overall transfer function, short time energy, short time zero cross count, pitch
period estimation by using autocorrelation function and average magnitude difference

function, Linear Predictive Coding (LPC), Mel Frequency Cepstrum Coefficients MFCC).

Project
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This component is final year B.Sc project, which is essentially an exercise in systematic
independent study and work, which must be executed and reported on to a satisfactory
standard. The project provides students with the experience of planning and bringing to
fruition a major piece of individual or group work. The module aims to encourage and reward
creativity, initiative, intellectual discipline, clarity of communicating ideas and application of
effort. Group projects also give the students a valuable experience of co-coordinating work
with and organizing a group that aims at a technical product. A wide range of tasks can be
undertaken, but almost always leading to the implementation of an information system,
software or other information technology artifact. In some cases, students will do not have the
time to produce an industrial-strength application; in these cases, a prototype that is

systematically and fully evaluated and documented will be required.

Information Technology Applications

Slaglaal! Lar P95 Sl ks

Course includes an introduction to the use of information and communication technologies
(ICTs) in the context of library, corporate, government and other institutions. It includes the
use of ICTs in large organizations, especially corporate organizations with an emphasis on
database and enterprise systems, and understanding their changing application to public
organizations (public libraries, archives, etc.). It is intended for students without formal
background in information technology or information systems, and aims to provide a
conceptual foundation for professional practice in information technologies, services and
management. Students are also expected to learn how to use a discussion forum, a blog and

RSS feeds.

Web Intelligence and Security
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As the Web has become more and more important for businesses, the need has emerged for

sound measurement of the effectiveness of the analytical tools to support continuous
improvement of the customer experience. Online businesses gather an unprecedented amount
of raw data about potential customers, but companies seek even more actionable insights (for
example, by integrating their Web analytics data with data from offline sources, and applying
advanced data mining techniques and predictive analytics to maintain deeper client
relationships and enable one-to-one marketing). This is the concern of the first part of the
course.

Course also concerns the security of web. New and intelligent methodologies are emerged. As
attackers is continuously learning to use the Internet as an accessible and cost-effective
information infrastructure. Secure and non-secure web sites, online forums, and file-sharing
services are routinely used by attackers, thieves and terrorist groups for spreading their
propaganda, recruiting new members, and communicating with their supporters, along with
sharing knowledge on forgery, explosive preparation, and other activities.

The current number of sites and forums is so large and their URL addresses are so volatile that
a constant manual monitoring of their multilingual content is definitely out of the question.

Moreover, thieves and terrorist web sites often try to conceal their real identity, e.g., by




masquerading themselves as news portals or religious forums. This is why automated Web
Intelligence and Web Mining methods are so important for efficiently securing the Web

against its misuse by terrorists and other dangerous criminals.

Selected Topics in Information Technology

Slaglaodl @i B 3ylss Do g5

This course aims at introducing students to novel topics in information technology that need to

be identified in a responsive manner as technology and its use evolve and develop. This course

is essentially a flexibility enhancing will be filled on a year-by-year basis.
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Introduction to Information Systems
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The aim of the course is to enable the students to learn the basic functions of management

(planning, organizing, leading/activating, and controlling), their component activities, and
IS111 their interrelationships. The student should also understand and critically evaluate the
alternative schools of thought, or philosophies about the field of management. (Syhe will also
gain knowledge and understanding of major theories and concepts in the field of
Management, and gain knowledge of some of the contemporary developments in the field.
The students will be acquainted with the management process; this includes understanding

the theory behind and the practical applications of management.

Systems Analysis & Design -1
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The main objective of this course is to provide students with knowing the concept of

systems analysis and design and its meaning in practice. Additionally, students will use a
1S212 variety of information systems analysis and problem-solving tools and approaches. It
describes the basic techniques of project estimating, writing detail specifications. The major
topics of this course include: Introduction of Information system components, Types on
information systems, System development life cycles, The systems analyst and Systems
planning and Determining requirements like Interviews, JAD and RAD, Object-oriented
systems development and Analyzing requirements and Evaluating alternatives, and Systems

design and Systems implementation.

Database Systems -1
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This main objective of this course is to provide students with the concepts of relational

1S221 database systems. Major topics of this course include: Evolution of database management
systems, Relational data model, Relational database design, Structured Query Language
(SQL)y, Entity-Relationship (E-R) modeling and design, Functional dependencies and

normalization, Physical data Storage and File Organization.

Web Design and Development
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The course is designed to provide students with the programming and technical skills to

1S251 design and develop effective Web applications. In web design track. Students will learn and
gain the skills to create and design powerful interactive web sites, including graphic design,
multimedia, video, animation, and e-commerce applications. In Web Development Track,

Students will learn to build and develop functional aspects of websites including database




integration, programming, and other server-side components using the latest programming,

networking and human-computer interaction methods.

IS313

Systems Analysis & Design -2
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The main objective of this course is to provide students with understanding of formal
object-oriented analysis and design processes. The major topics include: Introducing
Modeling and the Software Development Process, Creating Use Case Diagrams, Creating
Use Case Scenarios and Forms, Creating Activity Diagrams, Determining the Key
Abstractions, Transitioning from Analysis to Design using Interaction Diagrams, Modeling
Object State Using State Machine Diagrams, Applying Design Patterns to the Design
Model, Introducing Architectural Concepts and Diagrams, Introducing the Architectural
Tiers, Refining the Class Design Model, Overview of Software Development Processes,

Overview of Frameworks.

1S322

Database Systems -2
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The main objective of this course is to provide students with an in-depth understanding of
the design, management and implementation of database systems. Additionally, it provides
the administration features of any RDBMS. Major topics of this course include: Review of
Relational Algebra, Database Architectures, Indexing and Hashing, Query Processing and
Optimization, Physical Database Design, Database Tuning, Transaction Processing,

Concurrency Control, Database Recovery, Database Security and Authorization.

1S323

Database Application Programming I
UL s gd Slddas dons I

The main objective of this course is to provide students with understanding of web-enabled
database development. Moreover, it provides students with a foundation of knowledge
needed to work with DBMSs and to create applications utilizing current development
strategies. This course also offers instruction on developing databases using Oracle or SQL
servers. Students examine various types of database techniques with emphasis on relational
designs. Students design and implement solutions to business-related problems. Students
will learn how to develop web applications that interact with databases, design applications
with object-oriented design, perform tests on databases for quality assurance, code and

implement programs using JAVA, and design data warehouses for information storage.

1S331

Business Intelligence
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The main objective of this course is to provide students with basic principles of Data
Warehousing and usage of Business Intelligence (Bly for decision-making. Major topics of
the course include: Online transaction processing (OLTP), Online analytical processing
(OLAP), Extraction-Transformation-Loading (ETL), Dimensional modeling, Change Data
Capture, Data security and privacy, Data warehouses and data markets, SQL OLAP,
Business performance management, Data visualization and Analytics, Report design and

development, Emerging trends in BI.

1S341

Information Systems Applications
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This course highlights several information systems applications, including Content
Management System (CMS), Enterprise Resource Planning (ERP), Document Management
Systems (DMS), Customer relationship management (CRM) systems, Supply Chain

Management (SCM) systems, Electronic Medical Record, and Financial Management




System (FMS;.

1S342

IS Strategy, Management & Acquisition
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The main  objective  of this course is to  provide students  with
the issues and approaches in managing the information systems function in
organizations and how the IS function integrates |/ supports / enables various
types of organizational capabilities. Major topics of the course include: The IS function, IS
strategic alignment, Strategic use of information, Impact of IS on organizational structure
and processes, IS economics, IS planning, Role of IS in defining and shaping competition,
Managing the information systems function, IS leadership, Structuring the IS organization,
Hiring, retaining, and managing IS professionals, Managing a mixed set of internal and
external resources, Determining statfing skills allocation models, Financing and evaluating
the performance of information technology investments and operations, Acquiring
information technology resources and capabilities, Using IS/IT governance frameworks, IS

risk management.

1S352

Information Storage and Retrieval I
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This course will provide basic and advanced techniques for text-based information systems.
Key topics covered will include: efficient text indexing construction and compression;
Boolean and vector space retrieval models; evaluation and interface issues; Web search
including crawling, link-based algorithms, and Web metadata; text/Web clustering,

classification; and text mining.

IS353

Web Information Systems
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This course will examine technologies for building data-centric information systems on the
World Wide Web, discuss the social and policy context from which they arose, show the
practical applications of such systems, and go into cross-cutting issues in this context. Key
topics covered will include: Course Intro, Information in the Pre-Web Era, Technical
Foundations of the Internet and the Web, Structuring Data, Exchanging Data with Web
Services, From Web Services to a Global Data Space, Mid-term Review, Semantic Web
Technologies - RDF/S and OWL, Semantic Web Technologies - SKOS, SPARQL,
Ontology Engineering / Publishing Structured Data on the Web, Scholarly Information,
Web Data Analysis and Semantic eScience, Document Management Systems (DMS), and

Human Computation.

IS361

Intelligent Information Systems
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This course aims to introduce the principles, concepts, theories and technologies that are
developed in the fields of artificial and computational intelligence. How they can be used in
the construction of information systems to support management decision making will be
taught. By providing specific examples, the subject also aims to enable students to master the
techniques for problem solving in various application areas in business and finance,
computing and engineering. Topics will include: Introduction, Data, Information and
Knowledge, Expert Systems for Managers, Case Based Reasoning, Data and Text Mining,
Intelligent Decision Support Systems for Business Intelligence, Fuzzy Information Systems,
Genetic algorithms for management applications, Neural Computation for business and

finance, and new topics in Al.

1S371

Digital Libraries
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This course examines both theoretical and practical aspects of analysis, representation and
retrieval of multimedia information in digital libraries, focusing largely on technological and
socioeconomic issues. During this course students will be gain a broad understanding of
digital libraries, including basic concepts, types and formats of digital content, the creation
and organization of digital libraries, underlying technologies, the preservation of digital
content, access management of digital library resources, and social and economic factors. At
the end of this course, the students should have the expertise and competence to plan and

create fully operational models for real-life multimedia digital libraries.

1S372

E-Business
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The main objective of this course is to provide students with the internet business protocols.
Students should be familiar with e-Business models: B2C, B2B and C2C. This course also
aims to provide an understanding of e-business and its associated technologies. The basics of
online commerce will be introduced along with the elements that are particular to an
electronic marketplace. Learning activities concentrate on the used tools such as JavaScript &
PHP, CSS Styles & Layout. Topics includes e-Business Models, Internet Security, e-
Business Infrastructure, Building Commercial Websites, Website Interface Design, e-
Payment Systems, Website Administration & e-Marketing, e-Business trends, Web 2.0, and

Mobile Commerce.

1S424

Advanced Database Systems I
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The main objective of this course is to provide students with understanding of the modern
data models of database systems (i.e., non-relationaly. Major topics of this course include:
Object Oriented Databases, Multi-dimensional database modeling, Semi-structured database
models, Web and Semi-structured data management, XML query engines, unstructured and
multimedia databases, Active databases, Spatial, Temporal and Mobile databases, Main-

memory databases, Real-Time databases.

1S432

Distributed Data Management
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The main objective of this course is to provide students with the fundamentals issues in large
distributed databases. Major topics of the course include: DDBMS Architecture, Distributed
Database Design, Fragmentation and Allocation of relations, Integrating data from
distributed sources, Schema matching and mapping, Cleaning integrated data, Propagation
analysis of data quality rules via views, Data Replication, Semantic Integrity Control,
Distributed Query Processing and Optimization, Distributed transactions, Concurrency
control in distributed databases, Recovery in distributed databases, Availability and
Reliability, Parallel and Multi-database Systems, Peer-to-Peer Data Management, NoSQL

and data management on the cloud, and Recent trends in distributed databases.

1S433

Cloud Computing

This course provides a hands-on comprehensive study of cloud concepts and capabilities
across the various cloud service models including Infrastructure as a Service (IaaS)y, Platform
as a Service (PaaS), Software as a Service (SaaS)y, and Business Process as a Service (BPaaS).

To build comprehensive end-to-end business solutions on the Cloud. In addition,
distributed data crunching with MapReduce, cloud and datacenter file systems,

virtualization, security & privacy, and interactive web-based applications are included as key




topics of this course.

Business Process Management
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The main objective of this course is to provide students with key concepts and approaches to
business process designing, modeling, management and improvement. Major topics of this
course include: Challenges in managing business processes, Approaches to business process
management & improvement, Understanding organizational processes, Business process
definition and classification, Identifying core processes, Modeling processes, Documenting
processes, Process assessment, Measuring performance, Benchmarking, Statistical techniques
for process measurement, Process improvement, Process design guidelines and principles,
Continuous process improvement, Change management, Using IT for process management
and improvement, Business process improvement and modeling software, Tools of business
process simulation, ERP systems, Use cases, Organizational issues in business process
management, Understanding the customer, Business process outsourcing, and Managing
processes that cross organizational borders. Finally, the way in which information
technology can be used to manage, transform, and improve business processes is also

discussed.

Data Management in the Cloud Computing
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This course will look at the principles behind data management in the cloud as well as discuss
actual cloud data management systems that are currently in use or being developed. The
topics covered in the course range from novel data processing paradigms (MapReduce,
Scope, DryadLINQ), to commercial cloud data management platforms and open-source
NoSQL databases. This course will also report on eftorts to classify, compare and benchmark
the various approaches and systems. Students in this course will gain broad knowledge about
the current state of the art in cloud data management and, through a course project, practical
experience with a specific system. Furthermore, The various challenges and issues in
adapting and accepting Big data technology, its tools (e.g., Hadoop), its applications, and its

benefits are also discussed in this course.

Big Data Statistical Analysis
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This course covers foundational techniques and tools required for data science and big data

analytics. The course focuses on concepts, principles, and techniques applicable to any
technology environment and industry and establishes a baseline that can be enhanced by

further formal training and additional real-world experience.

Enterprise Architecture
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The main objective of this course is to provide students with the design, selection,
implementation and management of enterprise IT solutions. Major topics of this course
includes: Service oriented architecture, Enterprise architecture frameworks, Systems
integration, Enterprise resource software, Monitoring and metrics for infrastructure and
business processes, Green computing, Virtualization of storage and systems, The role of open
source software, Risk management, Business continuity, Total cost of ownership and return
on investment, Software as a service, Enterprise data models, Data / information architecture
and data integration, Content management, Audit and compliance, System administration,

IT control and management frameworks, Emerging technologies.

Knowledge Management
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This course introduces concepts and methodologies in data and knowledge management. It
provides students with a broad understanding of the strategies and processes for capturing,
structuring, sharing organizational intellectual assets that enhance the performance and
competitiveness of a business. Special attention will be given to computational
methodologies and tools (database systems, knowledge representation and reasoning,
participatory knowledge construction, semantic searchy that enable and support the practice

of data and knowledge management in making better strategic decisions.

I1S462

Data Mining
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The main objective of this course is to provide students with theoretical aspects of data
mining techniques including characterization, discrimination, classification, association,
predication, and cluster analysis. Also aspects of data preprocessing technique, Mining
complex types of data, spatial DBs, text DBs, time-series DBs and temporal DBs, multimedia
DBs and Mining the WWW. Related fields from which data mining draws, like database
technology, artificial intelligence, and machine learning, will be emphasized. Data mining

applications will also be introduced based on the interest of the students.

1S463

Information Security
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The main objective of this course is to provide students with the issues related to securing
information systems and the development of policies to implement information security
controls. Topics include view of networking and security, security issues, trenOR,, security
resources, and the role of policy, people, and processes in information security. This course
include: information security risks and policy, identify processes to implement and enforce

policy, Access Control Issues and Administration, and Communications Security.

I1S464

Geographic Information Systems
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The objective of this course is to learn how to treat the geographical data, the connection
between the geographical and the attributed data the diftferences types of data acquisitions
techniques as photogrammetry, GPS, remote sensing etc. The topics of this course will
cover details of spatial data concepts and its origin in different science branches, GIS data
models, vector GIS and its characteristics, advantages and limitations of vector mapping
systems, topological and non-topological models, vector GIS capabilities, TIN model,
Raster GIS, raster data and its characteristics, advantages and disadvantages of raster mapping
systems, raster functions grid model, Data Processing and Analysis, Data Presentation, Data
Quality, DTM, Hardware and Software for GIS, and GIS tools.

1S465

Social Informatics
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In this course, we will look at some key approaches to the interaction between Information
and Communication Technologies (ICT) and society. Our premise is that, to design and
build effective information systems, we need to address both knowledge creation and use,
and the relationship between technology and society, including the individual, disciplines,
organizations, and groups and communities of various sorts. Topics will include: knowledge
creation and knowledge communities; how information systems both support knowledge
communities, such as workgroups and disciplines, and cross the boundaries between them;
the social construction of technology; practice, the dynamic activity of knowledge creation

and use; representation, a key issue in social studies of information technology (e.g. the use
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of texts and visualizations in scientific practicey and how it applies to information systems;
social approaches to documents, and categorization and classification; social networks,
Geospatial networks, and ethnographic research methods as applied to knowledge

communities and information systems.

Bioinformatics
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Bioinformatics is the theory, application and development of computing tools to solve
problems and create hypotheses in all areas of biological sciences. Biology in the post-
genome world has been and continues to be transformed from a largely laboratory-based
science to one that integrates experimental and information science.

In this course, students learn fundamental concepts and methods in bioinformatics, a field at
the intersection of biology and computing. It surveys a wide range of topics including
computational sequence analysis, sequence homology searching and motif finding, gene
finding and genome annotation, protein structure analysis and modeling, genomics and SNP
analysis, DNA microarrays and gene expression analysis, Proteomics, network/systems

biology, and biological knowledge discovery.

IS Innovation and New Technologies
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This course provides the knowledge and skills to leverage emerging and innovative
information technology with general principles of Design Process to create business
opportunities for both new entrepreneurial ventures and traditional firms. As we move into
the digital world, the ways by which companies create value is fundamentally shifting from
products to experiences. The rapid convergence to digital technology opens up new
opportunities to offer novel products and services that did not exist before. In this course,
students will be asked to think about how entrepreneurs and companies produce radically
new and desirable products and services in an increasingly digital world. Through hands-on
exercises and team-based projects, student will learn how to evaluate and apply new

innovative technologies to create new digital experiences, products, and services.

Project
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This component is final year B.Sc project, which is essentially an exercise in systematic
independent study and work, which must be executed and reported on to a satisfactory

standard. The project provides students with the experience of planning and bringing to

fruition a major piece of individual or group work. The module aims to encourage and

reward creativity, initiative, intellectual discipline, clarity of communicating ideas and
application of effort. Group projects also give the students a valuable experience of co-
coordinating work with and organizing a group that aims at a technical product. A wide
range of tasks can be undertaken, but almost always leading to the implementation of an
information system, software or other information technology artifact. In some cases,
students will do not have the time to produce an industrial-strength application; in these

cases, a prototype that is systematically and fully evaluated and documented will be required.

Selected Topics in Information systems
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This course aims at introducing students to novel topics in information systems that need to
be identified in a responsive manner as technology and its use evolve and develop. This

course 1s essentially a flexibility enhancing will be filled on a year-by-year basis.
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Discret Mathematics
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This is an introductory course in discrete mathematics. The goal of this course is to introduce
students to ideas and techniques from discrete mathematics that are widely used in computing
oD111 sciences and engineering. The course gives the students the necessary techniques to think
logically and apply these techniques in solving problems. The contents of this course should
cover the following topics: Propositional Logic, Predicate Logic and Quantification, Boolean
Algebra, Methods of Proof, Sets and Functions, Growth of Functions, Mathematical
Induction, Recursion, Sequences and Summations, Program Correctness and Graphs and its

Applications.

Fundamentals of Management
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This course prepares students with a comprehensive introduction to effective management
principles. The course aims to provide students with an introduction to contemporary
management concepts and skills, it also encourages students to put these concepts and skills
into practice. Through the course, students are expected to improve their skills to manage
OD112 their study and personal lives. In addition, they will be equipped with management
competence and understanding of managerial ethics for their future career. The contents of
this course include history of Management, fundamentals of planning, decision making,
strategic planning, planning tools, organizing and managing human resources. Influencing;
PERT and CPM, controlling, production management and control, quality management,
management of service industries. The principles of problem identification and definition,
model formulation, solution approaches, analysis and implementation. Data envelopment

analyses. Analytical Hierarchy process.

Introduction to Operations research and Decision support
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The course will introduce the well-known OR areas such as linear programming, integer

programming, goal programming, transportation, and models for optimization, non-linear
OD213 | programming are presented. The solution approaches of these models with the help of
relevant software packages will be covered. The course includes the ability to interpret the
results of the above models and an understanding of their advantages and limitations. The
DSS part of the course contains an introduction to concepts and methods of DSS and the

Components of a computer-based DSS.

Decision Support Systems and Applications
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Problem solving, decision-making process, model building, types of computer based

information systems. Systems analysis and design methodologies and computer based decision
support systems are presented. Classification of models included in Decision Support Systems
OD251 | (DSS),Group decision support systems GDSS. Principal components of an integrated DSS.
Data management versus Model Management Systems. Model selection, integration,
execution and interpretation functions. Concepts of a model building language. Hlustrative
examples of integrated DSS case studies. Approaches and techniques to construct and

implement an effective computer-based Decision Support Systems (DSSy. Alternative

software development tools or generators of a DSS. The role of computational tools




¢simulation, optimization, statistical and other quantitative modelsy and computer
information systems (MIS, Al, and ESy to support and enhance the capability of the DSS.
Discussion and analysis of real life case studies of integrated DSS is stressed throughout the

course.

Statistical Analysis in Decision Support
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Application of statistical techniques and methods to support decision-making will bc|

considered. Introducing sampling techniques, data presentation and analysis. Multiple
OD314 | comparisons and multiple ranking. Tests of goodness of fitness, experimental analysis and
analysis of variance. Simple and multiple regressions. Time series analysis, including time
series decomposition and exponential smoothing. Advanced forecasting models. The use of
statistical software to implement and test the statistical techniques and methods is stressed

throughout the course.

Project Management
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Evaluation, selection, and organization of technical projects. Concepts of the network-based

project management methodology. Network development. Project planning, scheduling,
and control. Project cost management. Resource constrained projects. A case study approach
OD321 is adopted during the course. Commercial software packages will be used throughout the
course. The course will also introduce some contemporary project management subjects such
as: e-projects, and Intelligent project management. Introduction to Project Management
Body of Knowledge (PMBOK) and project management systems. Pricing and estimating.
Project risk management. Managing multiple projects and enterprise project management.
Effects of concurrent engineering. Critical chain project management. Dependency structure

matrix. Object oriented project management.

Linear and integer programming
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This course includes the graphical solution approach, the simplex method with the sensitivity
analysis, duality in linear programming and the economic interpretation, revised simplex,
OD331 | dual simplex, decomposition,. Combinatorial optimization problems. Assignment Models.
Linear Goal programming. interior-point method. Parametric Linear programming. Cutting
plane, Branch and bounding, branch and cut Methods, Enumeration techniques.
Formulations and some real life applications as well as linear programming and integer

rogramming software.
prog g

NonLinear and Dynamic programming
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Convex and concave functions, Algorithms for unconstrained optimization, including
gradient Ascent/descent methods, conjugate directions, and Newton-type and quasi-Newton
methods, golden section method, uniform search, bisection method. Algorithms for
OD332 | constrained optimization, including active set methods and penalty and barrier methods,
lagrangain method, Kuhn-tucker conditions and Characteristics of Dynamic Programming
DP, deterministic and non-deterministic (DP). Concepts of multistage decision-making,
recursive equations, forward and backward recursion, and state variables in DP. Dynamic
Programming for different problem types. Use of modeling languages and standard OR

packages are recommended.

Stochastic Models
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This course covers a review of probability distributions and random variables. Markov chains
, Markov analysis , applications of Markov chain in management science and decision support

, random walk , martingales process, Poisson process , truncated, pure birth process , pure

death process , birth and death process, and their applications in OR&DS Models . An
introduction to queuing systems, single and multi-stage queuing models M/M/1, M/M/C,

., etc. ), Queuing network models . Formulation and solution approaches of OR models
involving random variables or events. Standard software packages are used as training tools in

this course.

OD342

Modeling and Simulation
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Fundamentals of computer simulation as a modeling technique are presented. Simulation will
be versus mathematical modeling. The value of simulation as an experimental tool to support
solving the problem and decision making process. Time management in simulation models
(concepts of timing routiney. Stochastic versus deterministic models. Discrete versus
continuous simulation. Deterministic fixed time advance simulation. Stochastic discrete event
simulation (event, activity and process-based modelsy. Random sampling on computers. An
overview of statistical methods in simulation experiments. Introduction to software tools for
simulation purposes. The development of simulation models using procedural and simulation

programming languages is stressed throughout the course.

0OD343

Advanced Modeling & simulation
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The aim of this course is to provide students with the ability to model, simulate and analyze
complex systems in a reasonable time. This course covers advanced techniques in simulation
model design, model execution, model analysis, and Verification and Validation Techniques.
A selection of model design techniques such as conceptual models, declarative models,
functional models, constraint models, and multi-models will be discussed. Model execution
techniques include discussion of serial and parallel discrete-event simulation algorithms. For
model analysis, topics include input-output analysis, variance reduction techniques and

experimental design and optimization. Case studies.

0OD344

Queuing systems
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This course introduces the fundamental concepts of queuing theory, the performance
measures of queuing, queuing software. It also discusses the Infinite-Source Queuing Systems
such as The M/M/1 Queue, The M/M/1 Queue with Balking Customers, Priority M/M/1
Queues, The M/M/1/K Queue systems with Finite Capacity, M/M/oo Queue, The M/M/n/n
Queue, Erlang-Loss System, The M/M/n Queue, The M/M/c/K Queue - Multiserver,
Finite-Capacity Systems, The M/G/1 Queue. The Finite-Source Systems are also discussed
such as : The M/M/r/r/n Queue, Engset-Loss System, The M/M/1/n/n Queue,
Heterogeneous Queues, The M/M/r/n/n  Queue, The M/M/r/K/n Queue, The
M/G/1/n/n/PS Queue and The G/M/r/n/n/FIFZO Queue.

0OD345

Simulation Models in Management and Economics
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The use of simulation models and techniques to solve problems in business, economics, and
industry. Model building, Difficulties in Building Simulations, Difficulties in Extending
Simulation Models.

Use of simulation in Management Planning: Corporate models, long- and short-range

planning and decision making. Simulation models of the corporation or of individual




facilities, insights for developing future strategies. Finding the most profitable type, number,
and location of manufacturing and distribution facilities. Marketing and product mix
decisions.

Use of simulation models in economics and Financial Market. Macroeconomic and
Microeconomics models like: Economic evaluation of projects, including cost specification
and analysis, cash flows, and time value of money, budgeting analysis, interest and
equivalence. Economic analysis of alternatives. The evolution of economic variables over
time. Determine locations for production, assembly plants, warehouses, and government

agencies: offices, schools, hospitals, fire stations, ambulance bases.

OD346

Quantitative Models for Services
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The use of simulation and optimization models for public services will be the main purpose
of the course. Analysis, modeling and finding efficient policies and decisions to improve
system performance will be the outcome of investigating such systems. Various case studies of
public services will be discussed, which include traffic control, water services, solid waste,
urban planning, pollution control, etc... A holistic system approach will be used to
investigate the various systems, illustrating the goals and actions of the agents in the system,
the various sources of policy resistance, the main interactions between the various

components in the system, and the major bottlenecks in the system.

OD352

Logistics Management
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Logistics Management is the part of supply chain management that plans, implements, and
controls the efficient, eftective forward and reverse flow and storage of goods, services, and
related information between the point of origin and the point of consumption in order to
meet customers’ requirements. This course introduces logistics and issues involved in
planning, implementing and controlling logistic networks. It provides an overview and
analysis of the elements of logistics functions in widely varying types of industries and
agencies. Topics covered include: distribution network configuration, vehicle fleet
managements, vehicle routing models, inventory models, facility location models, packing

problems, and integrated logistics models.

OD371

Computer Languages for Modeling and Operation Research
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Operations Research and Decision Support software theory and applications are introduced.
The use of professional software packages and languages in Operations Research and
Mathematical Programming computer-based Modeling language are stressed through the
course. One of these packages will be studied in more details including its data management,
model specification, model verification, alternative solvers, and output display. The course
also stresses the computational aspects of simulation models using both procedural languages
and general-purpose simulation languages. Issues related to data structures and statistical
analyses of simulation output are also considered. Alternative computer simulation languages
are briefly reviewed including: general-purpose simulation systems, network simulation
languages and special application simulation languages. Relationship between simulation
modeling approaches and computer-based languages are established. One of the general-
purpose simulation languages is studied in a more detailed manner and used by students to

construct a number of real world simulation applications.

OD433

Multiobjective programming
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Concepts of both the linear and nonlinear multi-objective programming. Vector
optimization problems techniques. Utility theory. Different Scalarization techniques
(weighting approach...). Value theory. Goal programming methods. Interactive multi-
objective programming methods. Parametric approaches for multi-objective programming.
The use of metaheuristic based techniques in handling multi-objective problems will be

discussed. Applications and usage of software packages are stressed throughout the course.

OD434

Network optimization I
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Introduction to network problems in operations research, computer science, electrical
engineering and systems engineering. Concepts of graph theory. Network representations.
Network transtormations. Shortest paths algorithms. Maximum flows algorithms. Minimum
cost flows algorithms. Generalized network and combinatorial-based network models. The

use of commercial software packages are recommended for this course.

OD453

Decision and Game Theory
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Basic concepts of decision making under certainty, risk and uncertainty. The use of decision
tables, decision trees and sequential decision-making. Opportunity loss, one-time decisions
and expected value of information. Conditional probability and decision analysis. Multiple
comparison and multiple ranking methods. Examining the many facets of game theory, such
as bargaining theory, non-cooperative games, cooperative games, games with incomplete
information. Several case studies will be used to illustrate the application of decision theory to

real world problems besides using commercial software packages.

OD454

Strategic and Crisis Management
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Draws from all functional areas of an enterprise to provide strategic directions to an
organization. Strategies are offered to ensure success in a competitive 'for profit'
environment. A framework is developed to understand the interrelation of accounting,
finance, operations, engineering, and marketing. Concepts and fundamentals of crisis
management, resolving crisis, and types of crisis are introduced. Applications and use of

software packages are stressed throughout the course.

OD455

inventory control and production management

WY 3ylsly Ogpeedl 43150

This course covers the fundamental principles of inventory control. Inventory management
measurements and techniques will be explained. The financial importance of inventory
management and control and its relationship to company financial statements will be
reviewed. The contents of this course include an Introduction to inventory control
problems. Inventory performance measurements. Inventory turnover. Deterministic
economic order quantity inventory model. The Basic Economic Order Quantity Model.
The EOQ Model with shortage. Probabilistic Inventory Models. The Concept of Marginal
Analysis, The news vendor problem; continuous and discrete demand, continuous review
models, periodic review model. The economic order quantity with Uncertain Demand.
Solution approaches, including the use of the available operations management software

packages.

OD456

Geographic Information Systems for Decision Support
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Geographical Information System (GISy concepts and applications are discussed in this course.
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The utilization of computer-based GIS as a tool for supporting decision making. Tools of
GIS such as: computer graphics, input and output devices, display facilities, modeling and
animation. Relation between Multi-objective programming and the GIS concepts. The
course contains written assignments, programming projects and the use of advanced

commercial GIS software packages.

OD457

Data Management in Decision Support I
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This course includes essential concepts, principles and methods in Decision Support Systems
provided by the advancements in data management systems. This covers aspects of data-
centered Decision Support Systems including data modeling , data analysis, data warehousing
design, warchouse building tools, data access and on-line analytical processing (OLAP)
concepts and implementation. An introduction to data mining methodology , techniques
,tools , applications , technology integration architecture for data mining to support decision
making process. An introduction to the commercial database systems such as IBM DB2 |
ORACLE and INFORMIX

and their business intelligence tools.

and their capabilities and tools for data warehouse building,

)

OD458

Knowledge Base Decision Support systems
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This course integrates expert-system technology with decision-support technology to
introduce a new conceptual framework -knowledge-based decision support systems. It
describes the methodology for creating such a system, discusses the process of cognitive
modeling and problem solving, design of solution strategies, computer implementation and
validation.

Course contents: Cognitive Processes and Problem Solving, The Normative View of
Decision Making, Decision Support Systems, Expert Systems, Knowledge-based Decision
Support Systems, Knowledge Modeling, Building and Implementing Knowledge-based,
Testing and Evaluation, Knowledge-based Decision Support Systems Applications in
business, management, finance, engineering, etc. Use of some selected software package will
be of significant help in meeting the course objectives. The development of a user-centered
decision support system that includes visual modeling and decision support tools that

integrate artificial intelligence techniques is recommended.

OD459

Risk Management

PN

Approaches to the management of risk. Uncertainty and variability. Quantifying uncertainty.
Probability assessment methods. Model building and validation. Use of software packages;
extensions of decision analysis, including stochastic dominance and multi-attribute methods;

applications to project management, scheduling, and cost estimation.

OD461

Computational Intelligence for Decision Support
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This course will cover the four main components of the field of Computational Intelligence:
namely Evolutionary, metaheuristic, Fuzzy, and Neural Computation. An emphasis will be
made on the application of Computational Intelligence (CIy techniques to optimization,
prediction and modeling. Related heuristic techniques such as swarm intelligence algorithms,
Genetic Algorithms, Simulated Annealing and many same may also be covered. The
advantages and limitations as well as the guidelines for selecting the most efficient approach
for various types of problems will be addressed. The implementation of CI techniques for

various problems will be stressed throughout the course.
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Advanced Computational Intelligence
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This course will focus on the synthesis of CI techniques for building decision support
systems. The use of synthetic systems that build on a synergetic combination of techniques
will be detailed. Recent developments in the field of Computational Intelligent that are
relevant of building ORS will also be explored. Topics covered may include: Neurofuzzy
models, Neurogenetic models, mixture of experts ANN, support vector machines, kernel
methods, and collective intelligence. The interpretation of model results and presentation of

output will be expounded upon throughout the course.

Stochastic Programming
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The aim of stochastic programming is to find optimal decisions in problems which involve
uncertain data. This course involved an Introduction to probability spaces, random variables,
risk aversion, Classification of uncertainty, Robust optimization and Chance constraints.
Probabilistic  programming. Two stages linear programming. Stochastic Integer
programming. Two stages nonlinear programs with recourse. Multi-stage Stochastic
programs with recourse. Discrete bounding approximations. Monte-Carlo methods. L-
shaped, and Quasi Gradient methods. Case study, the use of available modeling software is

stressed throughout the course.

Expert Systems Applications
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Basics about natural and artificial intelligence, Automatic proven of theorems , Fuzzy expert

)

systems, Neuron networks and expert systems, Genetic algorithms, Agents, multi-agents and

intelligent systems, Modern intelligent systems: Intelligent data base, Modern intelligent

systems:  Hybrid information systems, Modern intelligent systems: intelligent,
telecommunication networks, Methodology of expert systems development, Tools for
creating of expert systems, Creating of expert systems: Acquisition of knowledge in expert

systems, Examples of fuzzy expert systems.

Project
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This course will continue for two semesters. In the first semester, a group of students will
select one of the projects proposed by the department, and analyze the underlying problem.

In the second semester, the design and implementation of the project will be conducted.

Selected Topics in Decision Support
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This course focuses on the new trends and future prospects of Operations Research and
Decision Support Systems. Large-scale, stochastic, fuzzy, and the use of intelligent tools are
some examples of the proposed topics. Real and practical applications and case studies of
Operations Research and Decision Support Systems in different fields are recommended,
examples of these fields are: computer applications, risk analysis, banking, logistics, military,
chemical, medical, oil industry, production, agriculture, airspace, education, naval transport,
and others. Recent papers and publications in Operations Research and Decision Support
Systems can be used to inform students about recent trends and to train them reading and

understanding scientific writing.
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