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Course Description

1-FIRST YEAR

Course Code C3111P

Course Name Fundamentals of Computer science

Corel/Elective Core

Credits Theory: 2 Project: O Lab: 3 TOT: 3

Course Description

Using and operating a personal computer, care and maintenance of
equipment, types of programs, intrcduction to IBM-compatible operating
systems, word precessing, use of a spreadsheet, introduction to the Intemet.

Course Syllabus

Overview (General Computer Topics, Computer Hardware and
Software, Computer Systems Compared)

Processing Hardware (Comguter Data and Computer Pregrams, The
Computer Processor, Main Memory, and Registers)

Ingput/Cutput Hardware (Input Devices: Keyboard, Mouse, etc., Output
Devices: Monitors, Screen, etc.)

Storage Hardware (Tape Storage, Diskette Storage, and Hard Disk
Storage, Backing up Data)

Systern Software (Operating System Basic Features, DOS, Windows,
Unix, 05/2, and Macintosh)

Application Software (&pplication Software Basic Features, MS Word,
Excel, and Access, Spetialty Applications Software)
Communications Technolegy {Communication
Communication Networks)

Software Programming and Languages (Programming Languages,
Traditional Programming Languages, Object-Oriented and ‘isual
Programming Languages)

Human-computer interaction: Introduction to design issues

Social context of computing: History of computing and computers;
evolution of ideas and machines; social impact of computers and the
Internet; professionalism, codes of ethics, and responsible conduct;
copyrights, intellectual property, and software piracy.

Hargware,

Course Code cSs112P

Course Name Fundamentals of Programming

Corel/Elective Cere

Credits Theory: 2 Project. O Lab: 3 TOT: 3

Course Description

Introduces the fundamental concepls of procedural programming in a
programming Language (like C++). Topics include data types, control
structures, functions, arrays, files, and the mechanics of running, testing, and
debugging.

Course Syllabus

Overview of programming languages: History of programming
languages, bnef survey of programming paradigms




¢ |Introduction to language translation: Comparison of interpreters
and compilers; language translation phases; machine-degendent
and machine-independent aspects of translation

*  Components of the selected language (i.e. C++) environment
(The editor, The compiler, The linker, The libraries).

* The integrated development environment (Toolbars,
Workspaces, Projects, Options).

*  Syntax (Compiler directives, Declarations, Statements and
blocks, Mathematical orientation).

+ “alues and variables (Data types, Literals and variables, Naming
conventions, The scepe of identifiers).

*  Operators (Mumeric operators, Relational operators , Logical
operators , Precedence of operators).

*  Program structure (Assignment, Functions, Decisions, Loops)

+  Data structures (Files Arrays).

s Pointers (addresses and pointers, pointer varnable, pointers and
arrays, pointers and functions, passing simple variables, passing
amrays, pointers to objects, pointers to pointers).

* Streams and files (disk file VO with streams, formatted file U0,
character VO, binary /O, closing files, file pointers).

Course Code UNIM11T

Core/Elective Core

Credits Theory: 2 Section: 3 | Tor: 3

Course Description This course serves as an infroduction fo snme: of the more important

concepts, techniques, and structures of discrete mathematics, providing a
bridge between computer science and mathematics.

Course Syllabus

* Logic: Sentential and predicate languages, truth tables, quantifiers.

+  Methods of mathematical preof and disproof.

*  Set theory: Operations, cardinality, combinatorics, Boolean algebra
and logic gates, simplification of logic circuits, nermal forms.

* MNumber theory: Algorthms, counting techmigues, mathematical
induction, recursion, computer numeration systems and
representation, computer codes, computer arithmetic.

* Relations and functions: Equivalence relations, partitions, partial
orderings, lattices, inverse functions, composition, recursion and
iteration.

+  Algebraic structures: Semi groups, groups, rings, Boolean algebras
and isomorphism’s,

*  Graph theory: Trees, directed graphs, colorings, and algeorithms for
traversing graphs.

*  Application of discrete mathematics: Modeling phenomena,
automata theory, and historical topics.




[ course code UNI12T |
| course Name English for Computer Scientists |
Core/Elective Core |
Credits Theory: 1 | Section: 3 || TOT: 2 |

Course Description

This course is designed fo improve the English language skills and academic
skills of international students during their first semester in the university.
This course will place particular emphasis on the reading and writing skills
students need for their university work. English proficiency will be developed
through practical exercises in reading and analyzing texts, taking notes on
textual matenals, writing reviews and summaries, writing reports and essays
frem multigle sources of information, writing term papers, taking tests, and
using computers for research and information access.

Course Code UNM13P |
Course Name Physics |
Core/Elective Core |
Credits Theory: 2 || Project..0 Lab.:3 TOT: 3 |
Course Description This course examines models of electrons and lattice vibrations in solids,

emghasizing physical models for elastic properties, electronic fransport, and
heat capacity.

Course Syllabus

Introduction

Inertia, equilibrium, kinematics

Newton's laws, vectors, momentum, energy
Matter, elasticity, scaling

Wave kinematics

Sound, electricity, magnetism, induction
Light, reflection and refraction, emission

" & & & @

| Course Code

Cs123P |

||_ Course Name Object Oriented Programming |
[ Core/Elective Core |
Credits Theory: 2 [ Project 0 Lab: 3 TOT: 3 |

Course Description

Intreduces the concepts of object-oriented pregramming to students with a
background in the procedural paradigm.

Course Syllbus

*  Review of programming fundamentals.

*  Classes and objects (declaring the class, using the class, calling
member functions, constructors).

¢ Classes and objects (destructors, overloaded constructor,
member functions defined outside the class, cbjects as
arguments, returning objects from functions, structures versus
classes, static class data).

*  Overloading unary operators (the operator keyword, operator




arguments, operator return value),
Overloading

* Data conversion (conversion between basic types, conversion
between cbjects and basic types, conversion between objects of
different classes).

+ |nheritance (derived class and base class, derived class
constructors, overriding member functions, abstract base class,
multiple inheritance).

+  Templates and exceptions {functicn templates, class templates,

exceptions)

Object-oriented design

Fundamentals of event-driven programming

Introduction to computer graphics: Using a simple graphics API

Virtual machines: The concept of a virtual machine; hierarchy of

virtual machines; intermediate languages

« Software development methodolegy: Fundamental design
concepts and principles; structured design; testing and
debugging sitrategies; ftest-case design; programming
environments; testing and debugging tools

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

. & & &

reuse
|Cour3e Code || 1$121P
Course Name ][ Fundamentals of Information Systems

CorelElective || Core

Course Description This course provides an introduction to systems and development concepts,
information technolegy, and application software. It explains how information
is used in organizations and how IT enables improvement in quality,
timeliness, and competitive advantage.

Course Syllabus Systems and IT Concepts.

IS life cycle.

Systems and Quality.
Information and Quality.

IT Hardware and Software.

IT Systems Specification.

IT and Attaining Objectives.

IS Careers,

Ethics and the IS Professional.
IS Theory.

Decision Making, Simon Model.
IS Types.

IS Development Standards.




Course Code UNI25T

Course Name Calculus

Core/Elective Core

Credits Theory: 2 || Project: 0 Lab: 3 TOT: 3

Course Description

Introduction to calculus, integration, and linear algebra

Course Syllabus

Functions and Models (representing functions, domain and range,
algebra of functions, transformations of functicns, symmetry and
periodicity of functions, review of polynomial, power and rational
functions, convergence, completeness).

Functions [limits and Models (the exponential and the logarithmic
functions, trigonometric functions and their inverses, trigonometric
formulas, the precise definition of limit, limit laws and continuity).

Rates of Change and Differentiation (rates of change, the tangent and
velocity problems, applications to the sciences, differentiation,
differentiation formulas, derivatives of trigonometric functions, the
chain rule, implicit differentiation, higher order derivatives).

Agglications of Differentiation (Fermat's Theorem, Rolle's Theorem, the
Mean Value Theorem, optimization problems, agplied projects).
Integrals (antiderivatives, areas and distances, the definite integral,
Riemann sums and integrals, techniqgues and applications of
inteqration, improper intearals).

multiple integration (  integration over parameterized curves

and surfaces, culminating in Stokes's Theorem).

Course Code

Cs124pP

Course Name

Digital Logic Circuits

Core/Elective

Core

Credits

Theory: 2

Lab: 2 TOT: 3

Project: 1

Course Description

This course provides an introduction to the basic concepts and principles
involved in digital logic.

Course Syllabus

& & & & & & & 5 & B 5 88

Logic operations; truth tables; logic gates.
Boolean algebra and cancnical forms .
K-maps; minimization of logic functions.
Multilevel combinational logic.
Multiplexers, demultiplexers.

Time response and hazards.
Programmable logic.

Tri-state and open collector gates; combinational logic case study.
Flip-flops and Latches.

Finite state machines, implementation and optimization

Arithmetic Unit: Adders/ subtractions / multipliers.
Memeony: RAM and ROM.

Hardware description languages and prototyping.



| Course Code | Im21P

Course Name Fundamentals of Information Technology
Core/Elective Caore
Credits Theory; 2 Project: 0 Lab: 3 TOT: 3

Course Description Thig course aims to provide the students with the introductory theory required
to understand the components of computer systems, the operations of the
systems and to expose students to some popular business application
software, A major component of the course is the practical application of the
knowledge gained from the theoretical content.

Course Syllabus +  Ogerating Systems (Computer Classifications, Owvenview of
Applications, Mail, News, Editors, RMIT News, FTP, Telnet)
*  Single User Operating Systems, Multi User Operating Systems.
The Internet, Netiquette, Ethics,
The Programming Process, Programming languages, Collaborative
Work.
The Central Processor, Executing Program Instructions.
Spreadsheet Introduction. Spreadsheets and Graphics.
Project Management Introduction. Managing a project.
Report Writing, Technical Regorts, Document Enhancement.
Input and Output devices, Storage devices.
Creating a Home Page, Introduction to HTML, Writing a resume.
Systems Development Introduction, Systems Development Life Cycle.
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2- SECOND YEAR

Course Code UNIZ2AT
Course Name | statistics & Probability .
Core/Elective Core

Credits Theory: 2 Section: 3 TOT: 3

Course Description

This course introduces the basic concepts of statistics and probability theory.

Course Syllabus

Sample spaces and events, probability medel, independence,
combinatorics, Bayes' theorem.

Random variables and probability distributions.

Ciscrete districutions including binomial, hypergeometric, Poisson.
hMathematical expectation, wvariance, covarance, Chebyshev's
theorem.,

Sampling distributions, central limit theorem.

Estimation and hypothesis testing; confidence intervals; student's t,
chi-squared, and F distributions.

Cormelation; linear, polynomial and exponential regression.

| Course Code | Cs211P
Course Name || Data Structures and Algorithms |

CorelElective Core
Credits Theory: 2 Project. 0 Lab: 3 TOT: 3
Course Description This course introduces the fundamental concepts of data structures and the

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

Course Syllabus

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

Sequences (Ranked Sequences, Positional Sequences, General
Sequences) .

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

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

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

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

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

Strings (Brute-Force String Pattern Matching, Regular Expression
Pattern Matching, Tries).

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

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




Course Code || UNIZ1MT |

Core/Elective Core
Credits Theory: 2 Section: 3 TOT: 3
Course Description Introduce students to common numerical groblems that arise in the

sciences and the fundamental computational techniques for solving
such problems.

Course Syllabus

*  Infroduction to linear algebra (seguences, series, Taylors and
Maclaurin's series, polar coordinates, vectors, matrices, linear
systems)

¢ \ectors and transformations (vector spaces, systems of linear
equations, linear transformations, LaPlace transforms, dual spaces,
eigenvectors and eigenvalues),

+  Applications of Linear algebra (determinants, and bilinear forms,
applications to computer graphics, linear regression, and
differential equations).

* [ntroduction to modem analysis (understand, formulate, and prove
mathematical statements, mefric spaces, normed spaces,
compactness, and measure theory).

Course Code csz212p

Course Name Computer Architecture and Organization

Core/Elective Core

Credits Theory: 2 Project; 1 Lab: 2 T0T: 3

Course Description This course explores modern computer architectures in terms of instruction
sets and the organization of processors, contrallers, memories, devices, and
communication links.

Course Syllabus «  Digital logic: Fundamental building blocks (logic gates, fiip-flops,

counters, registers, PLA); logic expressions, minimization, sum
of product forms; register transfer notation; physical
considerations (gate delays, fan-in, fan-out)

+ Data representation: Bits, bytes, and words; numeric data
representation and number bases; fixed- and fleating-point
systems; signed and twos-complement representations;
representation of nonnumeric data (character codes, graphical
data); representation of records and arrays

*  Assembly level organization: Basic organization of the von
Neumann machine; control unit; instruction fetch, decede, and
execution; instruction sets and types (data manigulation, confrol,
I/Q); assembly/machine language programming; instruction
formats; addressing modes; subroutine call and retum
mechanisms; /O and interrupts

*  Memory systems: Storage systems and their technolegy; coding,
data compressien, and data integrity; memory hierarchy, main
memory organization and operations; latency, cycle time,
bandwidth, and interleaving; cache memories (address mapping,
block size, replacement and store policy); virtual memory (page

O



table, TLB); fault handling and reliability

Interfacing and communication: IO fundamentals: handshaking,
buffering, programmed 1O, interrupl-driven IfO; interrupt
structures: vectored and priortized, interrupt acknowiedgment;
external storage, physical organization, and drives, buses: bus
protecols, arbitration, direct-memory access (DMA); introduction
to networks; multimedia support; raid architectures

Functional organization: Implementation of simple data paths;
control unit: hardwired realization vs. micro-programmed
realization; instruction pipelining; intreduction to instruction-level
parallelism (ILP)

Multiprocessor and alternative architectures: Intreduction to
SIMD, MIMD, YLIW, EPIC; systolic architecture; interconnection
networks; shared memory systems, ¢ache ccherence; memory
models and memory consistency

Performance enhancements: RISC architecture; branch
prediction; prefetching; scalability

Contemperary architectures: Hand-held devices; embedded
systems; trends in processor architecturs

Course Code 1S211P
Course Name Web Programming
Core/Elective Core
Credits Theory:2 Project.:1 | Lab.:2 TOT:3
s Internet Fundamentals: addressing, routing, servers
s Whatis Internet Programming?
*  HTML Basics: Tags, editors, web page design
*  Siyle of Web Content: Inline elements, CSS
*  |ntroduction to scripting programming
Course SyNabis »  Introduction to Java Basics
s Using Java applets: a practical ovenview
* XML and DOM
* ADO.Net and DB Processing
*  ASP.Net, Web Forms and Controls
Course Code CS211P
Course Name [I Operating Systems -1
Core/Elective Core
Credits Theory: 3 Project: 1 Lab: 2 TOT: &
This course provides the student with an understanding of the basic

Course Description |

components of a general-purpose operating system.

Course Syllabus

Overview. Role and purpose of eperating systems; history of operating
system development, functionality of a typical operating system,;
design issues. . .

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

Ceoncurrency: The idea of concurrent execution; states and state
diagrams; implementation structures; dispatching and context

&




switching; interrupt handling in a concurrent environment.
Mutual exclusion: Definiion of the *mutual exclusion® problem;
deadiock detection and prevention; solution strategies; models and
mechanisms (semaphores, moniters, condition variables, rendezvous);
rudel.g:eir-conls:urner problems; synchfoniza;igen; mtl_xligdprti':cessorrils;?es.
cheduling: Preemptive and nonpreemplive scheduling; scheduli
policies; ﬁn?acesses and threads; real-time issues. " W
management: Review of physical memory and memory
management hardware, oveflaeas, swapping, and partitions; paging and
segmentation; page placement and r ement policies; working sets
and thrashing; caching.
Device management. Characteristics of serial and parallel devices;
abstracting device differences; buffering sirategies; direct memory
access; recovery from failures.
File systems: Fundamental concepts; content and structure of
directories; file system technigues;, memory-mapped files; special-
purpose file systems; naming, searching, and access; backup
strateqgies.
Secu and protection: Owernview of system  security;
policy/mechanism  separation; security metheds and  devices;
protection, access, and authentication; models of protection; memory
protection; encryption; recovery management,

Course Code 1S222P
Courze Name Database Systems

Core/Elective Core

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

Course Description

This course is designed fo intreduce the foundations of database systems,
focusing on basics such as the relational algebra and data model, query
optimization, query precessing, and transactions.

Course Syllabus

L]

Information models and systems: History and motivation for
information systems; information storage and retrieval; information
management applications; information capture and representation.
Database systems: History and motivation for database systems;
components of database systems; DBMS functions;, database
architecture and data independence.

Data modeling: Data modeling; conceptual medels; cobject-oriented
madel; relaticnal data model.

Relational databases: Mapping conceptual schema to a relational
schema; entity and referential integrity; relational algebra and relational
calculus.

Database query languages: Cverview of database languages; SQL;
query optimization; 4th-generation environments; embedding non-
procedural queries in a precedural language; introduction to Object
Query Language.

Relational database design: Database design; functional dependency;
normal  forms;  multivalued dependency; join  dependency;
representation theory.

Transaction processing: Transactions; failure and recovery;
concurrency control.

Distributed databases: Distributed data storage; distributed query
processing, distributed transaction model; concurrency control;
hoemogeneous and heterogeneous solutions; client-server.

Physical database design: Storage and file structure; indexed files;
hashed files; signature files; b-trees; files with dense index; files with
variable length records; database efficiency and tuning.

)




|| Course Code || IT222p
|| Course Name ll Data Communications
| CoreiElective [ core

I Credits || Theory: 2 | Project: 0 | Lab: 3 ITDT: 3

The course serves as an intreduction to the theory and practice behind many
of today’s communications systems

| Course Description |

Course Syllabus

Intreduction and Objectives. Block diagram of a digital communication
system, Separation of source coding and channel coding.

Fixed-length and varable-length codes for discrete sources. Data
compression. Prefix-free codes. The Kraft ineguality. Probability models
for sources.

Exgpected code length criterion. Entropy bounds. Huffman cedes.

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

Compression for discrete-ime analog sources. Scalar guantization.
Lioyd-Max algorithm. Vector quantization. Entropy guantization.
Differential entropy. High-rate uniform and non-uniform scalar
quantizers. High-rate uniform and non-uniform vector quantizers.
Review of Fourier transform, Fourier series, and discrete Fourier
transform. L. functions. The sampling theorem. Data compression for
analog waveform scurces.

Aliasing. Representation of waveforms by orthonormal expansions.
Data compression using orthonormal exgansions.

Lz as an inner-preduct vector space. Subspaces, bases, and dimension.
Projection. Gram-Schmidt orthonormalization.

Channel encoding and modulation. Channel decoding and
demadulation. Pulse amplitude medulation. Nyquist criterion.

Passband modulation. Quadrature amplitude medulation. Viewing
passband at baseband. Implementation of QAM.

Carrier recovery and Phase tracking in QAM. Orthonormal expansions
at baseband and passband. Noise and stochastic processes. Gaussian
precesses. Stationanty.

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

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

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

The irrelevance thecrem. Orthogonal signal sets. Capacity in the broad
band limit.

Wireless channels. Physical layer modeling. Free space and fed
antennas. Free space and moving antennas. Moving antennas and
multiple paths. Shadowing.

Statistical channel models. Detection in Raleigh fading. Non-coherent
detection.

Channel estimation, Rake receivers.

CDMA. Orthogonal codes. Convolutional codes. The Viterbi algorithm.
Frequency hopping systems.




conper s |

Core/Elective Core

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

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

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

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

*  Graphical algorithms: Line generation algorithms; structure and use of
fonts; parametric polynomial curves and surfaces; polygonal
representation of 3D objects; introduction to ray tracing; image
synthesis, sampling techniques, and anti-aliasing.

*  Principles of human-computer interaction: Human-centered software
development and evaluation.

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

*  Graphical user-interface programming: Graphical widgets; event
management and user interaction; GUI builders and programming
environments,

*  Computer animation: Key-frame animation; camera animation;
scripting system; animation of articulated structures; motion capture;
procedural animation; deformation,

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

Course Code 1S223T
Course Name Ethical :Social and Professional Issues

e —————— 1
Core/Elective Core

Credits Theory: 2 Tutorial: 2 || TOT: 1

Course Description The course considers computer ethical issues, such as information privacy,
computer crime, computer terrorism. The course considers the intematicnal
legal framework available to protect software system development. This
includes non-disclosure agreements, employment contracts, intellectual
property law (copyright, patent, licensing, royalties), trademarks and warranty
disclaimers.

Course Syllabus *  Computer Ethical Issues: what are they?, how do we address them?

(5



Philosophical Ethics; what are the techniques? Cialectic,
descriptive/normalive, prescriptive. Who does a software developer
work with / for? Publisher, marketer, employer / employee, contractor /
consultant, end-user. Contracts, works-made-for-hire.

Philosophical Ethics : what are the major theories / systems?
Relativism, Utilitarianism, Deontology Software Law What should te in
software development contracts? Essential contract elements,
negctiation limits, future modifications

What legal tools are available to protect the rights of software
developers? Trade secret law, copyright, patent, trade marks,
contracts, warranties.

are |LT. workers professionals? Characteristics of professions,
professional relationships, codes of conduct. What does software
copyright protect and how ? Establishing and assigning copyrights.
Softwares: are they intellectual property? does piracy matter ?
philosoghy of property, property law, softwares = programs + data.
Software : should softwares be sold, licenced, free (+ fee for senvice) ?
copyright / patent / trade secrecy, free software argument.

I.T. failures ? who is responsible 7 case studies, legal liability. \What
does a trademark protect and how ?

Information Privacy 7 does it matter ? the |.T. threat, the instrumental /
intrinsic value of privacy. What does a software patent protect and how
? The politics 7 economics of patenting.

Computer Crime? is it really crime? the laws (abuse, trespass, fraud),
hacker ethics.

\What affects software development negetiations ? rejection !/
acceptance, letter of intent, evaluation, beta testing, (site) licensing.
ACM, |EEE ccdes of conduct, professional development, seli-
education

When should developers use marketers, lawyers, agents, negotiators
7




3- THIRD YEAR: COMPUTER SCIENCES

Course Code CS311P

Course Name Software Engineering-1

Core/Elective Core

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

Course Description

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

Course Syllabug

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

«  Software requirements and specifications: Requirements elicitation;
requirements analysis modeling techniques; functional and
nonfunctiona! requirements; prototyping; basic concepts of formal
specification technigues.

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

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

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

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

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

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

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

Course Code

cs32t

Course Name

Algorithm Analysis and Design

Core/Elective

Credits

Course Description

Theory: 2 TOT: 3

Core
Project: 2 Lab: 1

Intrcduces formal techniques to sugport the design and analysis of
algorithms, focusing on both the underlying mathematical theory and
practical considerations of efficiency.

Course Syllabus

+  [ntroduction; Analysis of Algorithms, Insertion Sort, Merge Sort.
+  Comectness of Algornithms.
« Asympictic Motation, Recurrences: Substitution, Iteration, Master




Divide and Conguer. Strassen's Algorithm, Fibonacci Numbers, VLSI
Layout.

Recurrences, Sloppiness.

Quick-sort, Randomized Algorithms.

Median, Order Statistics.

Sorting: Heap-sort, Dynamic Sets, Priority Queues.

Linear-time Sorting, Lower Bounds, Counting Sort, Radix Sort.
Hashing: Chaining, Universal Hashing.

Binary Search Trees (BST): Tree Walks, Analysis of Random BST.
Balanced Search Trees.

Amortized Analysis: Disjoint Sets.

Competitive Analysis.

Cynamic Programming.

Greedy Algorithms, Graphs, Minimum Sganning Trees.

Shortest Paths: Dijkstra's Algorithm, Breadth-first Search, Beliman-
Ford, Shortest Paths in Dags, Difference Constraints.

Depth-first Search: Edge Classification.

All-pairs Shortest Paths: Dynamic Programming, Floyd-Washall,
Johnson's Algorithm.

Computational Geometry: Segment Intersection.

Network Flow: Max-flow Min-cut Theorem, Edmonds-Karp Algorithm.
String Matching: Rabin-Karp Algorithm.

MNP-comgleteness, Approximation Algorithms.

Course Code

CS313P

Course Name

Logic programming

Core/Elective

Core

Credits

Theory: 2

Project: 1 Lab: 2

TOT: 3

Course Description

The course familiarizes students with the logic programming paradigm and
its programming technigues. After the course students should be able to
construct demanding logic programs by taking into account factors related to
efficiency of processing and memory space utilization.

Course Syllabus

Elementary Notions and Notations Facts About Functions
Construction Technigques ,Equivalence, Order, and
Inductive Proof Unification and backiracking Comgpound
statments, repetition |, recurision

Analysis Techniques , Elementary Logic (i.e. propositional
logic)

Predicate Logic

Agglied Logic

Computational Logic

Resultion

Algebraic Structures Regular Languages and Finite
Automata

Context-Free Languages and Pushdown Automata
Turing Machines and Equivalent Models , and project
Computational Notions

Course Code

UNIZ1MT
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| core/Etective ~ |coe |
Credits Theory: 2 Research: 3 TOT: 3 |
Course Description This course is an introduction to research methods in computer science, It
explains the skills needed to successfully complete a research project in
computer and infermation sciences, exposes students to ways of thinking
about research, and teaches general skills for writing and experimentation.
Course Syllabus *  The Process of Research
*  Writing a Research Proposal
*  Reading and Assessing Literature
s Writing and Web Skills
*  Empirical Ressarch
¢ Tools for Experiments
¢  Ethics, plagiarism, and copyright
*  Research Management
*  Presentations
Course Code Cs324P |
Course Name Artificial Intelligence ||
Core/Elective Core |
Credits Theory:2 Project: 1 Lab: 2 TOT: 3 |
Course Description

Introduces students to the fundamental concepts and techniques of artificial |

Course Syllabus

Fundamental issues in intelligent systems: History of artificial
intelligence; philosophical questions; fundamental definitions;
philosophical questions; modeling the word; the role of
heunstics.

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

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

Advanced search: Genetic algorithms,; simulated annealing; local
search.

Advanced knowledge representation and reasoning: Structured
representation; nonmonotonic reasoning; reasoning on action
and change; temporal and spatial reasoning, uncertainty,
knowledge  representation for  diagnosis,  qualitative
regresentation.

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

intelligence

of machine leaming; supervised leaming; unsupervised leamning;

(&)



reinfercement learning; introduction to neural networks.

+ Al planning systems: Definition and examples of planning
systems; planning as search;, operator-based planning;
progositional planning.

I Course Code " Cs325P
Course Name | Digital Signal Processing |

Core/Elective Core

Credits Theory: 3 Project: 2 Lab: 1 TOT: 6

Course Description The object is to be able to apply basic properties of time-invanant linear
systems , understand samgling, aliasing, convelution, filtering, the pitfalis of
spectral estimation and be able to explain the above in time and frequency
domain representations and to be competent to use filter-design software
,and to visualise and discuss digital filters in the z-domain, and to use the
FFT for convolution, deconvolution, filtering

Course Syllabus +  Signals and systems. Discrete sequences and systems, their types
and properties. Linear time-invariant systems, convolution. Harmonic
phasors are the eigen functions of linear time-invarianisystems,
Review of complex arithmetic overview of digital to analog and analog
to digital conversion.

s  MATLAB. Use of MATLAB on PWF machines to perform numerical
experments and visualise the results in homework exercises.

¢  Fourier transform. Harmenic phasors as orthegonal base functions.
Forms of the Fourier transform, convelution theorem, Dirac's delta
function, impulse combs in the time and frequency domain.,

*  Discrete sequences and spectra. Penodic sampling of continuous
signals, pericdic signals, aliasing, sampling and reconstruction of low-
pass and band-pass signals, spectral inversion.

*  Discrete Fourier transform. Continuous versus discrete Fourier
transform, symmetry, linearity, review of the FFT, real-valued FFT.

+  Spectral estimation. Leakage and scalloping phenomena, windowing,
zero padding.

*  Finite and infinite impulse-response filters. Properties of filters,
implementation forms, window-based FIR design, use of frequency-
inversicn to obtain high-pass fitters, use of modulation to ebtain band-
pass filters, FFT-based convelution, pelynomial representation, z-
transform, zeros and poles, use of analog IIR design techniques
(Butterworth, Chebyshev U1, elliptic filters).

*+  Random sequences and noise. Random variables, stationary
processes, autocorrelation, crosscorrelation, deterministic
crosscomelation sequences, fittered random sequences, white noise,
averaging, noise reduction filters, exponential averaging, periodic
averaging.

= ([opticnal) overview of some modulation techniques .




| Course Code II CS326P

Course Name

 Programming Language Design

| CorelElective

|| Core

Credits Il ry: 3 | Project: 1 Il Lab: 2 TOT: €

Course Description \l This course covers the design , development, and implementation of programming
languages.

Course Syllabus

| Course Code | csaz27p

L B I

overview of existing programming languagss conpeets , and
comprisen between their categories .and some practical examples of
these languages

language design principles, abstract syntax, evaluation mechanisms,
binding, type systems,

polymorphism, data encapsulation, exceptions,

formal definition of programming languages,

compiling techniques

abstract machine design,

run-time systems and garbage collection.

| Course Name

|| Operating Systems-2

|

Course Syllabus

| Course Description

@ & & @

CorelElective Core
Credits Theory: 2 Project 1 Lab: 2 | TOT: 2

Advanced issues in operating systems

Cverview of Operating system scheduling.

Distributed Synchronization and Timing

Distributed Fils System

Theory and implementation aspects of distributed operating systems.
Distributed processes, distributed algorithms and distributed systems.
O issues related to the Internel, intranets, pervasive computing,
active networks, mobile systems and wireless networks.

Selected articles from leading journals and conference proceedings,
and case studies.

Discussions, seminars and debates on research issues and operating
system implementations.




4- THIRD YEAR:

| Course Code

INFORMATION SYSTEMS

IS311T |

‘ Course Description

| Course Name | Information Theory |
[ CorelElective Core |
Credits Theory: 2 | Tutorial: 3 I TOT: 3 l

Teach the fundamental limits of information theory, with special attention to
applications in communication theory

+  Introduction of information measures (entropy, mutual information) and
basic properties.

Typical sets and the Asymptotic Equipartition Property.

Entropy rates for stochastic processes, Markov Chains.

Data Compression/Lossless Source Coding.

Huffman coding, Lempel-Ziv Compression.

Channel ceding, information cagpacity.

The channel coding theorem for discrete memory less channels —
random coding proof, error exponents.

Converse to the channel coding theorem, joint source channel coding,
feedback capacity.

Differential entropy, Gaussian noize channels.

Continuous-time Gaussian channels, band-limited channels.

Quantization/Rate Distortion thecry.

* 8 e @

Course Code

15312P

Courgse Name

Systems Analysis and Logical Design

Core/Elective

Core

Credits

Theory: 3 Project: 1 Lab: 2 TOT: €

Course Description

Students will learn to analyze a business process and document it using
function decomposition diagrams, data fiow diagrams (DFD), and other
modeling techniques. The students will also leamn fo design system
inputsfoutputs, and user interface.

Course Syllabus

Course overview; Review of IS concepts; Role of Modeling in Systems
Al'lah'SIS.

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

Techniques for reguirements determination, collection, and
organization (questionnaires, interviewing, document analysis,
cbservation); joint apglication design.

(JAD) and other group approaches (e.g., electronic JAD, computer
conferencing); protofyping.

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

Project feasibility assessment and risk analysis.

Course Syllabus

!

Design reviews and structured walkthroughs.

3D



Software package evaluation and acquisition.
Globalization issues such as cultural values, information privacy, and

data exchange.
*  Professional cede of ethics.

Course Code Il 1S313P
Course Name | Database Systems 2 |

CorelElective || Core
Credits || Theory: 2 Project: 1:30 Lab: 1:30 TOT: 3

*  Object-oriented analysis and design.
*  Unified Modeling Language (UML).

+  Data organization and design.

+  Software and system quality metrics.
+  Application categories.

[ ]

L ]

Course Description This is an advanced course on database systems and related information
technology

Course Syllabus Legic Query Languages.
Object Models.

Object Query Languages.
Recovery.

Concurrency Contral.
Transactions.

Information Integration.
Objeci-Relational Databases .
Object Criented Databases.

Query Processing for Object-Criented Databases.

* & & & & & 2 0 o @

Course Code 15325p

Course Name Intelligent Information Systems

Core/Elective Core

Credits Theory: 2 Lrujmt 1 Lab: 2 TOT: 3

Course Description This course is an introduction to Al and Expert Systems, covering the
principles, methods and fools used in building intelligent information
systems. Knowledge representation methods, search and reasoning
mechanisms as well as Al-specific languages and shells will be presented.

Course Syllabus . Fundamental issues in intelligent systems: History of artificial
intelligence; philosophical questions; fundamental  definitions;
philosophical questions; modeling the world; the role of heuristics.

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

+  Knowiedge representation and reasoning: Review of propositional and
predicate logic; resolution and theorem proving, nonmonotonic

(%



inference; probabilistic reasoning; Bayes theorem.

« Advanced search: Genetic algorithms; simulated annealing; local
search.

* Advanced knowledge representation and reascning: Structured
representation; nonmonotonic reasoning; reascning on action and
change; temporal and spatial reasoning, uncerainty; knowledge
representation for diagnosis, qualitative representation,

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

* Machine learmning and neural networks: Definition and examgles of
machine leaming; supervised learning, unsupervised learning;
reinforcement learning; infroduction to neural networks.

* Al planning systems: Definition and examples of planning systems;

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

| Course Code 15326P
| Course Name E-Business Computing

Core/Elective Core

Credits Theory: 2 Project: 1:30 || Lab: 1:30 |TOT: 3

Course Description The course focuses on the linkage between organizational strategy and
networked information technologies to implement a rich varety of business
medels in the national and global contexts connecting individuals,
businesses, governments, and other organizations to each other. The
course provides an introduction to e-business strategy and the development
and architecture of e-business solutions and their components.

Courge Syllabus Electronic commerce economics.

Business models, value chain analysis.
Technolegy architectures for electronic business.
Supply chain management.

Consumer behavior within electronic environments.
Legal and ethical issues.

Information privacy and security.

Transborder data flows.

Infermation accuracy and error handling.

Disaster planning and recovery.

Solution planning.

Web site design.

Internet standards and methods, design of sclutions for the Internet,
intranets, and extranets.

EDI, payment systems.

*  Suppert for inbound and outbound logistics.

| Course Code | 1S327P

Course Name Systems Design and Implementation
[

| Core/Elective Core

(L)



Credits

Theory: 2 Project: 1:30 Lab: 1:30 TOT: 3

Course Description

This course is intended to provide the students an opportunity to continue
their study into the various approaches to information systems design &
analysis processes,

Course Syllabus

Review of Systems Analysis.

Design & Implementation concepts.

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

Design tocls; data dictionaries, repositories, warehousing, and data
mining.

Database imglementation including user interface and reports.
Multi-tier planning and implementation.

Data conversion and post implementation review.

Writing technical reports.

Project Management & Team Development.




5- THIRD YEAR:

INFORMATION TECHNOLOGY

| Course Code IT311P

| Course Name Computer Networks

| coreltective Core

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

Course Description

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

Coursge Syllabus

Physical and link layer communication: media, signals, and bits; time
division and frequency division multiplexing; encoding, meodulation;
delay, bandwidih, throughput, and noise; error comection technigues;
CSMAJCD; CSMAJCA; Ethernet addressing and wiring; hubs.

Packet communication: Local Area Network and Wide Area Metwork
technologies; token passing rings; FDDI; wireless networks; network
interconnection with repeaters, bridges, and switches, DSU/CSU;
xDSL and cable modems; store-and-forward; next-hop ferwarding.
Internetworking: router-based architecture; 1P addressing;, address
binding with ARP; datagram encapsulation and fragmentation: link-
state and distance-vector routing; Dijkstra’s algorithm; network
properties: ownership and service paradigm; UDP and TCP, TCP
segment format; adaptive retransmission; protocol pors; ICMP and
error handling.

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

| IT312P
| Electronics

Core

Course Name
| CorelElective
| Credits

Theory: 2

Lab: 3 TOT: 3

Course Description

Course Syllabus

This course provides undergraduate students with both a basic and practical
understanding of electricity and electronics. The emphasis is on applications
rather than theory. Consequently there is a strong hands-on component to
the subject to enable studenis to gain practical exgerience.

CC and AC circuits.

Diodes, transistors, operational amplifier.
Analog and digital electronics.

Detectors and transducers.

Electronic control.

Signal processing and noise.




Coursze Code

| m323p

Course Name

o computng

Core/Elective

“ Core

Credits

| Theory: 2 Tutorial: 3 [ Tor: 3

Course Description

This course intrcduces soft computing methods which, unlike hard
computing, are tolerant of imgrecision, uncertainty and partial truth. This
tolerance is exploited to achieve tractability, robustness and low sclution
cost. The principal constituents of soft computing are fuzzy logic, neural
network theory, and probabilistic reasoning.

Course Syllabus

Introduction; What is SC? Why is it useful?

Fuzzy Sets

Fuzzy Reasoning; Fuzzy Inference; (Fuzzy) Clustering

Rulebase Structure |dentification; Clustering; Applications of Fuzzy
Logic

Fuzzy Diagnosis

Fuzzy Data Fusion

Gradient Descent; Intro to GAs

Gradient descent optimization: least squares methods

Genetic Algorithms — Guest speaker: Tom Kiehl in-class exercise:
tlass acts as GA

Applications of GA's

Meural Nets

Case-Based Reasoning

Applications of CER: (Watson)

Automated Collaborative Fittering

Applications of Neural Nets

Hybnd Systems

Dempster-Shafer Reasoning

® & & @&
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Course Code

IT324P

Course Name

CorelElective

Credits

Courge Description

Core
| Theory: 2 | Project: 1.30 " Lab: 1.30 | TOT:3

This is an introductory course on techniques for digital image processing
and analysis. Ceurse topics include : an intreduction to image samgling,
quantization, image enhance- ment, 2-0 orthogonal fransforms, image
compression, image restoration and image reconstruction,

Course Syllabus

Intreduction to image processing

Image analysis (preprocessing)

Human visual system

Image enhancement (Sharpening, smoothing)

Discrete transforms (Fourier, Discrete cosine, Walsh-hadamard Haar,
PCT)

Filtering, wavelet transform, pseudo color

Image restoration (Noise removal, Degradation model, Inverse filter)
Image compression (system model, lossless methods, lossy methods)




Course Code IT325P
Course Name Network Programming
Core/Elective | core
Credits Theory: 2 Project: 1:30 Lab: 1:30 TOT: 3
Course Description To develep an understanding of the varicus aspects of computer network
programming.
Course Syllabus *  Review of basic networking concepts
. Layered protocol architecture
* |nternet protocols
& Network programming essentials
*+  Socket programming
*  Protocol design and implementation
+  Current networking issues
Course Code IT326P
Course Name Human Computer Interaction
Corel/Elective Core
Credits Theory: 2 Project: 1 || Lab:2 TOT: 3
Course Description Presents a comprehensive intreduction to the principles and techniques of

human computer interaction and user interface.

Course Syllabus

Foundaticns of human-computer interaction: Motivation; contexts for
HCI; human centered development and evaluaticn; human
performance models; human performance models; accommodating
human diversity; principles of gcod design and good designers;
engineering tradeoffs; introduction to usability testing.

Human-centered software evaluation: Sefting goals for evaluation;
evaluation without users; evaluation with users.

Human-centered software development: Approaches, characteristics,
and overview of process; functionality and usability; specifying
interaction and presentation; prototyping technigues and tools.
Graphical user-interface design: Choosing interaction styles and
interaction techniques; HCI aspects of common widgets; HCI aspects
of screen design; handling human failure; beyond simgple screen
design; muiti-maodal interaction; 3D interacticn and virtual reality.
Graphical user-interface programming: Dialegue independence and
levels of analysis; widget classes; event management and user
interaction; geometry management; GUI builders and Ul pregramming
envircnments; cross-platform design.




6- FOURTH YEAR: COMPUTER SCIENCES

Course Code C S427P
N
Core/Elective |
Credits || Theory: 2 Project:1 Lab: 2 TOT: 3
Course Description Concepts behind the design and implementation of programming language
compilers.
Course Syllabus e |Introduction : General structure of a comgiler. An overview of
compilation technology.

*  Lexical Analysis (Scanning) : Regular languages/expressions,
finite state machines, building regular exgressions from a finite
automaton.

*  Syntax Analysis {Parsing) : Expressing Syntax, Context Free
Grammars, Top-Down Parsing, Bottom-Up parsing .

* Semantic Analysis. Context-sensitive analysis, Aftribute
Grammars,

«  Symbol Tables, Type Checking.

* Intermediate Representations ; Properties, taxonomy, Graphical
IRs, Linear IRs.

* Storage Management : The Procedure Abstraction, Linkage
convention, Run-time storage organisation,

* Code Generation:Code Shape, Instruction Selection, Register
Allocation, Instruction Scheduling. Code Opbnusatm JIT
C-umpilahon

*  Introduction to Garbage Collection

| Course Code Cs412P

| Core/Elective Core
[ Credits Theory: 2 Project :1 Lab: 2 | Tor:3

Course Description This course extends the study of the design and implementation of operating
systems to distributed and advanced computer systems.

Course Syllabus Intreduction to Distributed Systems and Models.

MNetworking and Intemetworking Essentials.

Overview of network programming

Distributed Computing Technologies and Middleware.
Distributed Operating Systems.

Distributed Algorithms.

Distributed Databases.

Distributed Applications (including Internet, Web, and Mobile
applications).

Case Study and Selected Advanced Topics.

* & & & & & & @
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Course Code |

CS413P

CorelElective Core
Credits Theory: 2 [ Project: 1:30 [ Lav: 1:30 [ Tor:3

Courge Description

Advanced Issues in Al and machine leaming

Course Syllabus *  |ntroduction to Soft Computing (Contrast expert systems fuzzy
systems neural Networks , expert systems and genetic
algorithms)

¢ [ntroduction to Expert Systems (Define expert systems;
knowledge representation

* |nference in Expert Systems (using rules and decisicn trees |
Knowledge Acquisition; Processing uncertainty; preliminary
comparison with fuzzy systems)

*  [mplementation of Fuzzy Systems (Architectures & tools )

* [ntreduction to Neural Mets ( basic architectures)

+  Backpropagation

. Gentic algorithms and Evicutionary Computing

s [ntreductio to machine learning

Course Code | csa28p

Core/Elective | core

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

Course Description To use the arabic language in the computer applications development and

design

Course Syllabus *  Arabic lanaguage features

*  Natural language Processing of Araraic language

+«  QOptional topics : Arabic characters and fonts Viewing and
printing Arabic Text

¢ Arabic Text Optical Character Recogition Arabic speech
eneration Arabization applications in OS, Internet Applications




7- FOURTH YEAR: INFORMATION SYSTEMS

Course Code 1S411P

Course Name Multimedia

Core/Elective Core

Credits Theory: 2 Project: 1:30 Lab: 1:30 TOT: 3

Course Description

The creation of interactive multimegia products for cross-platform delivery.

Course Syllabus

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

Introduction to Multimedia Scripting.

Types of Lingo Scripts / Behaviors / Handlers.

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

Understanding Pregramming Structures.

Human Cemputer Interface Design.

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

Storage and Delivery Technologies.

Global Development lssues.

Leqgal Issues, Copyrights, Taxes.

Course Code

15412P

Course Name

Distributed Database Systems

Core/Elective

Core

Credits

Theory: 2 Project: O Lab: 3 TOT: 3

Course Description

This course deals with all aspects of Distributed Database Management
Systems (DDBMS).

Course Syllabus

Architecture of distributed systems.

Agdvanced transaction model.

Query processing and Optimization.

Application distribution.

Transaction management, commit protocol and database
recovery.

Concurrency control mechanisms and algorithms.

*  Deadlcck management




|| Course Code 15413P
| Course Name Project Management
|| Core/Elective Core B
Credits Theory: 2 |-F'mjent: 0 Il Lab: 3 | TOT: 3
Course Description This course will introduce students to the salient issues sumrounding the

Course Syllabus

management of the IS function in organizations. They will learn the primary
challenges facing the modem IS organization and some approaches to
meeting these challenges.

*  Project lifecycle.

*  Project stakeholders.

+  Project management skills {leading, communicating, negotiating,
influencing, and presenting).

*» Change control (scope, schedule, cost, quality, risk, project
team, and senior management).

*  Project planning (definition, scope, schedule, costs, quality,
resources, and risks).

+  Contingency planning

Project reporting and controls (definition, scope, schedule,

costs, quality, resources, and risks).

The role of IT in organizational change.

The role of IS specialists as change agents.

Envision change and the change process.

Diagnose and conceptualize change.

Deal with the challenges of implementation and understand and

cope with resistance.

* Deal with issues of motivation, interpersonal relations,
groupiteam dynamics, and leadershig in the change process.

*  Manage organizational politics.

*  The limitations of projects as crganizational change initiatives.

*  Organizational influences on project success (culture,
organizaticnal structure, rewards, and measures).

*  Agdditional activities reguired to ensure the success of IT projects
{training, job redesign, communication, efc.).

*  Hands-on experience using project management software (e.g.,
Microsoft Project).

i Course Code

Is424p
Course Name Data Mining

|| Core/Elective Core

[ credits Theory. 2 Project 0 || Lat: 3 [or- 3

Course Description

Data Mining, called also Knowledge Discovery in Databases (KDD) is a new
multidisciplinary field. lts main focus is the automated extraction of patterns
representing knowledge implicitly stored in large databases, data
warehouses, and other massive information repositories

Course Syllabus

. Introduction to knowledge discovery concepts




* Data warehousing, OLAP and analysis and mining of data
warehouses

* Data preprocessing; data cleaning, data integration and
transformation, data reduction, discretization and concept
hierarchy generation

*+  Association rules mining; Transactional databases and Apriori
Algorithm.

+  Frequent pattern mining

*  Classification; Decision Tree Induction, Rough Sets, Bayesian
Classification, Genetic algorithms, Statistical Prediction.

*  Cluster Analysis

+  Mining the web

+  Applications and Trends of Data Mining

| Course Code | 15425P

Course Name Geographic Information Systems
Core/Elective Core
Credits Theory: 2 Project 0 Lab: 3 || TOT: 3

Course Description Design, implementation and use of automated procedures for storage,
analysis and display of spatial information.

Course Syllabus Measuring Systems.

Location: coordinate systems.
Aftributes: data types,

Topology: Basic geometric elements.
Raster Data Models.

Wector Data Models.

TIN.

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

Data Input (spatial and thematic).
Coordinate Transformation.

Data Editing (spatial and thematic).
Metadata.

Spatial Queries.

Digital terrain analysis.

Statistical operations.

Spatial Cverlay.
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8- FORTH YEAR: INFORMATION TECHNOLOGY

|| Course Code IT411P

|| Course Name Mobile Computing

| corerEtective Core

i[ Credits Theory: 2 |[ Project: 0 Lab: 3 || TOT: 3

Course Description

The objective of this course is to learn about mobile networking and
computing. In particular, it will focus on wireless data networking and mobile
ad hoc networking.

Course Syllabus

Introduction to mobile computing.

Mobile System Architecture.

Mobile constraints and system issues.

Location Data Management and Moving Objects.
Mobile Caching.

Broadcast Data Management.

Token Ring algorithms in Wireless Envircnment.
Mokility and Replication Control Protocals.
Mobile Transaction Processing.

Routing Protocols in Sensor and Mebile Ad-hoc Computing.
Transport Protocols.

Fault-tolerance and Security |ssues.

Energy Efficient Protocol Design.
Quality-of-Service.

|| Course Code

IT412P

|| Course Name

Pattern R iti

Core/Elective

Core

Credits

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

Course Description

This course will cover a wide variety of togics in machine leaming, pattemn
recognition, and statistical modeling. The course will cover the mathematical
metheds and theoretical aspects, but will primarily focus on algorithmic and
practical issues.

Course Syllabus

* the basics of inductive inference, leaming, and generalization.

* linear classifiers: perceptron, LMS, logistic regression.

* non-linear classifiers with linear parameterizations: basis-
function metheds, boesting, support vector machines.
muitilayer neural networks, backpropagation
heterogeneous leaming systems
graph-based models for sequences: hidden Markov models,
finite-state ftransducers, Hidden Markovy Models, recurrent
networks.

* unsupervised leamning: density estimation, clustering, and
dimensionality reduction methods.

*  energy-based models and probabilistic models.




*  intreduction to graphical models.

*  agproximate inference, sampling.

*» cplimization methods in learning. gradient-based methods,
second-crder methods, Exgectation-Maximization,

s  objective functions: maximum likelihood, MAP, discriminative
critena,

* the bias-varance dilemma, requiarization, model selection.

* applications in wvision, speech, language, forecasting, and
biological modeling.

Course Code IT413P

Cometame | |[Momcaiormates |
Core/Elective Core

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

Course Description

It includes an analysis of the computational needs of clinical medicing, a
review systems and approaches that have been used o support those
needs, and an examination of new technolegies.

Course Syllabus *  The nature of clinical data.
*  Architecture and design of healthcare information systems.
*  Privacy and secunty issues.
*  Medical exgert systems.
*  Introduction to genomic medicine and its technigues.
Course Code IT424P
CoreiElective Core
Credits Theory: 2 Project: D Lab: 3 TOT: 3

Course Description

This course is intended as a basic introduction fo computer securty and
cryptograghy. It is an introductory course to concepts in information security
and management.

Course Syllabus

Principles of computer security.

Basic cryptograghy.

Authentication.

Secure network protecols (Kerberos, S5L).

Pregram security (Bug exploits, Malicious code: viruses, worms,

trojan horses).

+«  Aftacks and defenses on computer systems (Firewalls, Intrusion
detection, Countermeasures) .

*  Trusted operating systems.

Ethical and legal issues in computer security.

+  Developing secunty plans for a system.

>




Course Code

] IT425P

Course Name |l Microprocessors Applications
Core/Elective Core
Credits Theory: 2 Project: 1:30 Lab: 1:30 TOT: 3

Course Description

To study the architecture of microprecessor and how to pregram it

Course Syllabus

L]
L]

-

Types of interrupts and their use in segquencing events.

The cennection of a microprocessor such as the 8086 to special
peripheral chips including a paralle! peripheral interface, a serial
peripheral interface, a priority interrupt controlier, an intenval
counter and timer, a DMA IC.

Programming of the peripheral chips

Relation of a micregrocessor systemto a PC

Techniques used o enhance throughput including: instruction
lookahead; execution overlap, (pipelining). Problems of
tranching and data dependency.

Instruction set dependency on architecture: RISC |, CISC, VLIW
Superscalar architecture.

Special hargware within the processor:  multipliers, barrel
shifters.

Signal processors.

Efficiency of pipeline hardware




9- ELECTIVE COURSES: COMPUTER SCIENCES

| Course Code CS331P
| Course Name Modeling and Simulation
Core/Elective Elective
Credits Theory: 2 Project: 0 Lab: 3 TOT: 3
Course Description Intreduces students to the medeling and simulation of real-world processes
and systems. Applications of these technigues include evaluation of potential
computer architectures, predicting the outcome of physical systems or
experiments, and determining the merits of financial portfolic allocations.
Course Syllabus * Intreduction to modelling and simulation. Systemn analysis,
clasification of systems, System theory basics, its relation to
simulation , classification

*  Simulation systems and languages , Principles of simulaticn
lgyslem design.

. rallef pruc&ss modelling. Discrete simulation models. Model
time, simulation experiment control. Continuous systems
nm?éltllng Overview of numerical methods used for continuous
simulation.

*  Combined simulation. The role of simulation in digital systems
design.

. Checklng medel validity, verification of medels. Analysis of
simulation results.

e  Simulation results visualization. Interactive simulation

« Design and control of simulation experimenis. Model
optimization,

¢ Generati transformation, and testing of audurandam
numbers. Stochastic models, Monte Carlo meth

| Course Code CS333P
| Course Name Parallel Computing Basics
Core/Elective Elective
Credits Theory: 2 | Project: Lab: TOT: 3

Course Description

The fundamental theoretical issues of parallel computing algorithms and
architectures

Course Syllabus

+  Foundations of designing a parallel algonthms

+  Shared memory models .

¢  Parallel algorithms fer linear algebra fourier transform, recurrence
evaluation , graph problems,

¢ Interconnection network based models.

*  Algorithm design for networks like hypercube shuffle-exchanges ,

meshes , butterfiy networks...etc .

Parallel Algorithm Complexity.

Models of Parallel Processing .

PRAM and Basic Algorithms .

Shared-Memory Algonthms like sorting, selection, convex hull.. .ete

Systolic arrays and techniques for generating them.

® & & & &

Message routing




Course Code || CS334P
| Course Name || Introduction to Systems Performance Evaluation |

Core/Elective " Elective

Credits |I Theory: 2 Project: 0 Lab: 3 TOT: 3

Course Description " Performance indices and evaluation of system performance

Course Syllabus * Perfermance indices , evaluation techniques measurements :
instrumentation , design of an experiment intercretation of

resuits.
Simulation and meodeling simulator design , model , and
statistical analysis of output.
Intreduction to analytical modeling.
Workload charactenzation .
Tumng Jprocurement , and capacity planning applications.
ro%o performance evaluation.
optimization
CPU scheduling and architecture performance analysis.

& 8 8 8

Course Code | csaztp

Course Name Il VLSI Systems Design |
| Core/Elective || Elective
Credits || Theory: 2 Project Lab: TOT: 3
Cﬂurse Description || The study of VLS| design and tocls
Cuurse Syllabus || Unified top-down bottom-up design of mtegrahed circuits and

v{ssem concentrahng on architectural and topological issues.
| architectures s tolic arrays, self-timed systems.

Trends on VLSI dav opment, pr'-ysmal limits .

Tradeoffs in customs design standard celis,gate amrays.

WLSI design tools

L

Course Code || Ccs327p

| Core/Elective || Elective

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

Course Description |I Amore advanced study of software Engineering

¢+  (Case analysis and visual modeling with UML
Coutee Syliabes ¢«  Software Architecture Declsuonsng
. %&ware Design Principles; modularization and information
ing

+  Software Testing and “erification

Team Software Design Processes

Advanced specification and design in UML, component-based
software engineering, rapid development processes and
techniques, advanced wvalidation and wverification methods,
configuration management




| Courge Code | C5433P

Course Name Neural Networks
Core/Elective Elective
Credits Theory: 2 Project: 1 |I Lab: 2 |I TOT: 3

Course Description

This course introduces the concepts of connectionism, along with
algorithms for simulating neural networks, discussion of alternative network
architectures and training algorithms

Course Syllabus

+ Basic neuron mogdels: MceCulloch-Pitts model, nearest
neighbour model, radial basis function model, etc |

+  Basic neural network models: multilayer perceptron, nearest
neighbor based multilayer perceptron, associative memory,
radial basis function based multilayer perceptron, etc .

+  Basic learning algorithms: the back propagation algorithm, self-
organization learning, winner-take-all competitive leaming,
evolutionary leamning, etc .

+«  Applications: character recognition, signal restoration, etc.

coe

Core/Elective
| Credits

Course Description

Elective

To give an appreciation of the issues that arise when designing comglete,
physically embodied autonomous agents, introduce the most popular
methods for controlling autonomous mobile robots, give hands on
experience of engineering design ,and te encourage independent thought on
possible cognitive architectures for autonomous agents

Course Syllabus

*  |Introduction : What is robotics?, Robotics and Al, Embedded
Systems, Agent-Task-Environment medel , Embodied Systems |
Synthetic approaches to science

*  Sensors and signal processing:  Common sensors and their
properties , 1D signal processing , Animate vision

*  Planning approaches to robot control & robot Kinematics and
Dynamics

* Control Theory : Linear control problems , Modelling robot
processes using control theory , Limitations of control theory

*  Probability Based Approaches: Markov Decigion Processes
{MDPs) , Analysis of robot processes as MDPs , Dynamic
Programming approaches to control , Partially Observable
Markov Decision Processes , Hidden Markov Medels

*  Behaviour-Based Control : The subsumption architecture |
Hybrid architectures , Formalising behaviour based control

*  Agdapiive approaches to robot control . Reinforcement leaming
for control, Leaming maps , Evolutionary approaches

s Case studies and applications




| Course Name Computer Vision
| Core/Elective Elective

| Credits | Theory: 2

|Pruject:1 |Lah:2 |TGT:3

Course Description

the goal of machine vision is to compute properties of the three-dimensional
world from digital images. Problems in this field include identifying the 3D
shape of an

environment, determining how things are moving, and recognizing familiar
pecple and objects, all through analysis of images and video.

Course Syllabus

Introduction and Matlab/Simulink review
Radiometry

Sources, Shadows and Shading

Color

Cameras

Linear Filters and Edge Detection
Texture

Digital Libraries

The Geometry of Multiple Views
Stereopsis

Segmentation and Fitting

Tracking Using Linear Dynamic Mcdels
Correspondence and Pose

Template Matching

Recognition by Relations between Templates
Toward Category-Level Recognition

C543DP

Elective

|| Lab: 2 TOT. 3

Theory: 2 Project 1

Introductory study of the concumrent systems

Course Syllabus

Concurrent moedel of execution: Interieaving, atomic operations
Basic problems: Critical section, producer-consumer, readers-
vrriters, dining philosophers

Cormrectness: Mutual exclusion, deadlock, starvation, invariants
Synchronization constructs: Load/store, semaphores, monitors,
tuple-spaces (as in Linda), rendezvous

Languages: Support for concurrency within a pregramming

language



Course Code

CS43EP |

Core/Elective Elective |
Credits Theory: 2 Project:1 Lab:2 TOT.:3 |
Course Description Logic for knowledge representation. Architecture of a knowledge-base
system. Fundamentals of deductive databases. Top-down and bottom-up
QUEry processing.
Course Syllabus +  [ntroduction ( overview of branches of Al ).
+  Knowledge Representation (Semantic Nets, Frames, Logic).
* Reasoning and Inference (Predicate Logic, Inference Methods,
Resolution).
« Reasoning with Uncertainty (Probability, Bayesian Decision
Making).
*  Expert System Design.
*  Architecture of expert systems.
«  Expert system tools.
e CLIPS Ovenview (Concepts, Notation, Usage).
« Pattern Matching (Variables, Functions, Expressions,
Constraints).
«  Expert System Implementation (Salience, Rete Algorithm).
*  Exgert System Examples.
Course Code CS411P
Course Name Natural Language Processing
Core/Elective Elective
Credits Theory: 2 Project:1 Lak:2 TOT.:3
Course Description This course will consider how metheds of natural language processing can
be used to bridge this gap: to extract information from text, and fo answer a
user's questions about text and data base information.
Course Syllabus *  |ntroduction; basic probability & information theory.
+  Language modeling.
*  Linguistics .
+  Words & the lexicon .
*  Hidden markov models .
*  Tagging.
*  Grammars & parsing algorithms.
¢  Probabilistic parsing. Treebanks.
¢ Statistical parsing. Machine transiation,




10- ELECTIVE COURSES: INFORMATION SYSTEMS

Course Code IS331T
Course Name Management Information Systems
Core/Elective Elective

Credits II Theory: 2 Il Tutorial: 3 | TOT: 3

Course Description This course is infroductory in nature and therefore will deal with the basics in
several areas of information systems and management.

Course Syllabus ¢ Distinguish between information technology, information
systems and information management as well as from computer
science.

*  The strategic role of information systems in organization.

. Th; organizational and technical foundations of information
systems.

*+ The use of information systems for improving human and
corporate performance. ) .

* The differences between types of information systems and
fhonten'vporary appreaches to building and maintaining different

e,

*  Alternatives for addressing key issues facing organizations as

they relate to the application of technology.

* Present the ethical and social issues related to the
implementation of technological solutions.

Course Code 15332P

Course Name Decision Support Systems

Core/Elective Elective

Credits Theory: 2 Project: 0 Lab: 3 TOT: 3

Course Description This course provides in-depth coverage of information systems used for
decision support. Interactive computer-based systems are discussed which
help decision-makers use data and models to solve semi-structured and
unstructured problems. Models, interactive processes, knowledge-based
approaches, and the integration of database systems are described.

Course Syllabus +  Management Support Systems: An Overview

+  Decision-Making Systems, Modeling, and Support

*  Business Intelligence: Data Warehousing, Data Acquisition,
Data mining, Business Analytics.
Decision Support System Development

*  Knowledge-Based Decision Supgort and Al
Knowledge Acquisition, Representation and Reasoning.
Knowledge Management

*  An Overview of Expent Systems. Expert System Development
Intelligent Systems over the Internet

+ Agvanced Intelligent Systems. Collaborative Computing
Technologies: Group Support Systems

*  Enterprise information Systems.

*  Electronic Commerce. Integration, Impacts, and the Future of
Management-Sugport Systems




Course Code | 15333P

Course Name

|] Computer Animation

Credits

CoreiElective I Elective

Theory: 2 | Project: 1:30 | Lab: 1:30 | TOT:3

Course Description

This course is designed to teach students the fundamental techniques of
computer animation, and to provide experience in the design, scripting,
production and post-production stages of computer animation

Course Syllabus

s A DBrief Introduction to Computer Graphics (Medelling,
Rendering, Animation)

Shage Models

Operaticns and Transformations
Camera Motion

Traditional Animation

Three-D Rigid Animation
Articulated Bodies

Free-Form Animation
Specialized Behaviours
Recording and Other Media

Course Code

15431P

CoreiElective

Course Name || Computer Forensics

Elective

Credits

Theory: 3 Project 0 || Lab: 3 || TOT: 6

Course Description

Course Syllabus

The use of precedure-centric approaches to the study of cyber-atiack
prevention, planning, detection, and response with the goals of
counteracting and conquering hacker attacks by logging malicious activity
and gathering court-admissitle chains-of-evidence using varicus forensic
tools that reconstruct ciminally liable actions at the physical and logical
levels.

Goals of Law Enforcement and Computer Security.
Law of Cyberspace & Criminology of Cyber crime.
Computer Science of the Intemet.

Incident Response.

Rules of Evidence

Search, Seizure, and Forensic Analysis.

Network Security & Secial Engineering.

Network Surveillance and Reconnaissance.

Cyber insurgency and other Threats.




Course Code 15432P

Course Name I Data Warehousing

Core/Elective Elective

Credits Theory: 2 Project: O Lab: 3 TOT: 3

Course Description

This course is atout the degloyment of advanced database technigues in
large enterprises. It aims to provide students with up-to-date conceptual and
practical knowledge on recent developments in database technology,
specifically data warehousing.

Course Syllabus

& & & & & & & & & @

Owerview of data warshousing
Data warehouse design

OLAP technologies

Data cubing

Concepts of Logical Data Medeling (Guest Speaker)
Methodolegy (Phases) of Building a Data Warehouse
What kind of Architecture? Data Maris and Schemas
Business Analylics
Visualization
Knowledge Discovery in Data Warehouses

Course Code 15433P

Course Name Intelligent Multimedia Systems

Core/Elective Elective

Credits Theory: 2 Project: 1:30 Lab: 1:30 TOT: 3

Course Description

Intelligent multimedia sysiems bring together the disciplines of arificial
intelligence, computer graphics, and visual arts to develop interactive
systems that can dynamically customize and generate multimedia
presentations, animations, or virtual environments for their users.

Course Syllabus

® & & & & & & & & &

Introduction and Cverview of Intelligent Multimedia Systems.
Multimedia Authoring Tools.
Autcmated Presentation Planning Systems.
User Modeling,
Designing 30 Virtual Environments,
Intelligent 3D lllustration Systems.
Autemated Generation of Animated 30 Explanations.
Computer-Generated Cinematograzhy.

Educational Applications of Intelligent Multimedia Systems.
Animated Agents.




Course Code | 15434p

Course Name | Information Visualization

Core/Elective | Etective

Credits | Theory: 2 | Project: :30 || Lab: 1:30 || TOT: 3

Courge Description The goal of this course is to survey information visualization technigues, with

an eye to evaluating the effectiveness of technical sclutions and their
support for human information-seeking behavior.

Courge Syllabus The structure and characteristics of data
Visualization Algorithms
Exploratory visual data analysis.
Focus + Context

Dynamic Queries

Document Visualization

Internet and Information Spaces
Information Workspaces

Tools and Objects

Personal Mavigation

Virtual Environments

Empgirical Evaluation

Principles for Effective Design

Course Code || 1S435P
Course Name | Integrating the Enterprise
Core/Elective | core

& ® & & & & & & & & & & @

Credits | Theory: 2 || Project: 1:30 || Lab: 1:30 | ToT: 3

Courge Description Information systems role in transforming organizations and industries. An

integrated view of the organization from an external and internal perspective.

Course Syllabus Organizational needs for integration and flexibility.

Overview of a typical *business architecture”.

The role and content of an enterprise conceptual data model.
Generic business processes.

Business process reengineering.

The integration of business, ERP functionsfapplications.

ERP trends and major vendors of software and services.
Inter-organizational systems (supply chain and EDI).
Collaborative systems and knowiedge management.




11- ELECTIVE COURSES: INFORMATION TECHNOLOGY

Course Code IT331P

Course Name Client Server Architectures

Core/Elective Elective

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

Course Description

This course expands student knowledge of Web and Internet technelogy to
the development of medium to large size informalion systems that span the
Intemnet.

Course Syllabus

*  Overview of client/server technologies.
*  Intreduction to the .MET framework, .NET tools and Visual Basic
NET.

*  Intreduction to ADO .NET and SQL Server 2000
+  Introduction to ASP NET applications.
*  ‘Web Services
*  Designing comgonent-based information systems
+  Messages and message queuing middleware
=  Transaction processing in client-server systems
+ Issues in Client/Server systems and middleware-sacunity,
management and trends
Course Code IT432P
Course Name Biometrics
Core/Elective Elective
Credits Theory: 2 Project 2 Lab: 1 || TOT: 3

Course Description

Biometric recognition systems utilize the physiclogical or behavioral
characteristics of an individual for identification. By using biometrics, it is
possible to establish an identity based on "who you are”, rather than by
“what you possess” (e.g., an ID card) or "what you remember” (eqg., a
password).

Course Syllabus

Biometrics in forensics

Design of a biometric system

Feature extraction and matching for:
o  Fingerprnt

Hand Geometry

Palmpnint

Face (20 and 3D)

Iris

Woice

Signature.

Evaluaticn of System Performance

Image/fsignal quality measures

Multi-medal Biometrics

Template Protection and ugdate

Privacy lssues

000 000D
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Course Code IT436P

Core/Elective

Core
| Credits Theory: 2 | Project: 0 | Lab: 3 | TOT: 3

Course Description This course explores the theores and skills required for planning,
developing, implementing, and managing the integration of information
systems.

Course Syllabus Overview of IT Integration

Types of Integration

Building Blocks of Integration

Integration Strategy / Architecture

XML overview

Creating XML Cocuments

Security & Enterprise Integration

Information Strategic Planning:

- Business vision and mission

- Assessment of the environment

- Technology trends: opportunities and threats
Creating Document Type Definition (DTD)
Feasibility studies

Information requirements analysis

Business Process Reengineerning (BPR)

Web Senvice Implementations

J2EE and Web Services

Integrating Technologies: Object and Message Middleware
Types of Integration:

- Business model

- Presentation integration

- Data integration

- Functional integration

Object-oriented Middleware

ERP: Production Planning

Workfiows

ERP Implementation Risks and Change Management

@ & & & & & & &
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