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Human Rights

Definition of human rights — historical development of the concept of
human rights culture relativism versus university accepted human rights
standards — various human rights: personal political civil, social,
economical, ... etc. — covering human rights within official international
organizations — influence of business and global economics restructuring
on human rights — monitoring human rights — human rights violations.

GIN101

Scientific & Technical Report Writing

Al g Agaled) o lESY AL Lua

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.

GN102

Fundamentals of Management

Bl £ gilaa

History of management, planning, fundamentals of planning, making
decisions, strategic planning, plans and planning tools. Organizing and
managing, human, resources. Influencing, leadership, controlling,
Production management and control. Quality management of service
industries, accounting for risks, and economic analysis.

GIN103

Fundamentals of Economics

SlaiB fsalaa

Concepts of economics. The economic problem. Supply and demand.
Theory of demand including utility theory, theory of production, theory of
cost, theory of firm including pricing theory, economics of education,
economic of science and technology, economics of automation including
computerization.

GN104

s

Professional Ethics

Aldgall CLENA)

Ot B Rnal ol Dkl A 03 e By e Al 1 S

Social context of computing, methods and tools of analysis of ethical
argument, professional and ethical responsibilities, risks and liabilities of
safety-critical systems, intellectual property, privacy and civil liberties,
social implications of f’tﬁe:-_lj_; computer crime, philosophical

.

foundations of ethics. / 7 -
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Communication & Negotiation Skills

Juaiyl g L glisl) <l lga

GN105

The goal is to become knowledgeable of the Integrated and Collaborative
Engagement Process and the theory and practice of effective relationship
building by developing a critical thinking process that creates an
understanding of diverse constructions of reality shared by individuals and
groups in any setting. Effective Business Communication, Communicating
in Teams & Business Etiquette, Communicating Intercultural, Planning
Business Messages, Writing Business Messages, Completing Business
Messages, Writing Routine Messages, Writing Bad News Messages
Writing Persuasive Messages, Planning Business Reports, Writing
Business Reports, Completing Business Reports, Oral Presentations,
Writing Resumes and Application Letters, Interviewing for Employment,
and Negotiation Skills book

Innovation and entrepreneurship

Jlast) 34k 9 £ 1A

GN106

Entrepreneurship and innovation are increasingly important in all areas of
business and government. Entrepreneurial start-ups galvanize the economy
by identifying new opportunities and redirecting resources to them.
Established firms innovate in order to outmaneuver or respond to their
competition. And in the public sector, the need for effective policies to deal
with new challenges and for increasing service delivery with declining
budgets also places a premium on innovative thinking. The course focuses
on the skills necessary for the planning, development and launch of
entrepreneurial and innovative ventures. The material covered includes the
foundations of entrepreneurship, techniques for creative thinking, and
processes for developing, planning and launching a new venture including
protecting intellectual property, evaluating markets, developing innovative
business models, budgeting, and raising finance. The major piece of
assessment is the writing of a comprehensive business plan.

Creative Thinking and Problem Solving

COSELl) Ja g oY) sl |

Al

Creative thinking allows for going beyond our normal conditional modes
of thinking generating new approaches to problem solving, to see the world
from varing perspectives, and to create what we desire for ourselves and
our various communication, problem solving and decision making. This is
an opportunity for students to learn how others think differently from
themselves, to understand meta-cognition (thinking about thinking). The
course includes Edwarddo Bono’s CoRT (cognitive research trust)
program of learning thinking. Vertical and lateral thinking approaches and
creative thinking tools and brainstorming.

. ﬁ“hﬂiﬁﬁhhpﬁ%ﬁimﬂﬁwwﬁmﬁ!ﬂ'ﬂqﬂumj 4,331 AW
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Mathematics-1

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 dernivative: 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 functions, hyperbolic and inverse hyperbolic functions,
indeterminate forms and rule.

Discrete Mathematics

Bl aaf) S
This is an introductory course in discrete mathematics. The goal of this
course is to introduce students to ideas and techmiques from discrete
mathematics that are widely used in computing 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.
Fundamental of Programming

Aa isdlaa
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.
Computer Introduction_
R e Sibwalad) 3 Aadia

The main objectn _”g'@{lpis\c}%se is to provide students with a general
1) e c -
e: P
Ry

yuter sciences and its different fields. The
ital devices p ersonal

introduction to th |
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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.

Semiconductors

it gal) olad)
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)
Logic Design

#ihla,'n._nmﬁ
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
Mathematics-2

Y —oilwals
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 solition. of-ordi first-order first-degree differential

Tl R sl e lidaol chadlly o bulond| Aakg Ol paay §ubduandl el ) Aadllly 30,1231 A 01
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equations (separable, reducible to separable, homogeneous, reducible to
homogeneous, linear, reducible to linear, exact differential, nonexact
differential-integrating factor), applications.

Introduction to IS

Cila glaa 8 a5 Aadha
The aim of the course is to enable the students tolearn the basic functions
of management (planning, organizing, leading/activating, and controlling),
their component activities, and their interrelationships. The student should
also understand and critically evaluate the alternative schools of thought,
or philosophies about the field of management. (S)he 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.
Statistics & Probabilities

N Laia) 5 £luas)
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 wvariables;
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.
Computer Programming — 1

Y - Gilicla daas

The main objective of this course i1s to provide students with the basic
e concepts and techniques of computer programming. It includes an

CS201 | . : - : Lo

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.

Computer Architecture &Organization

(N HESS 9 i__i laza
An introduction to computer architecture. Includes a survey of computer
architecture fundamentals exemplified in commercially available
computer systems, including classical CPU and control unit design,
register organization, primary memory organization and access, internal
and external bus structures, and virtual memory schemes. Alternatives to
classical machine architecture, such as the stack machine and the
associative processor, are defined and compared. Parallel processors and
distributed systems are also presented, along with an analysis of their
performance relative to nonparallel machines.
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, unde:i‘stﬁ.ﬁﬂi_ng he relationship between high-level compiled
languages and assembly) language. Understanding arithmetic and logical

foad li'f-"fe';!_‘l K
1-1 it J
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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

Multimedia

Sadaia Jaile g
This course Applies basic knowledge of mathematics and science iIn
multimedia system computing introduce students to the different media
types and design issues related to multimedia systems; The course
examines types of multimedia information: voice, data video facsimile,
1S201 grapl_lics, _ar_ld their _char?.cterizatiﬂn; modeling techniquﬂs_ to represent
multimedia information; introduce students to the advances in multimedia
compression technology; Provide an opportunity for students to apply
design, implementation and evaluation concepts and techniques to the
development of a small but realistic multimedia system. Define criteria and
specifications appropriate to multimedia compression systems problems,
and plan strategies for their solution. Identify the current and underlying
technologies that support multimedia compression processing.
Computer Programming — 2

Y - Gl ey
The main objective of this course is to provide students with the concepts
of object-oriented programming with a background in the procedural
paradigm. Object-oriented programming: data abstraction, encapsulation,
classes, objects, templates, operator overloading, function overloading,
inheritance, polymorphism, exception handling, and streams.
Data Structure

bl Jsba
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, insertion), Worst or average case
O(MN log N) sorting algorithms (quicksort, heapsort, mergesort), 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).
Systems Analysis & Design -1

‘-PE e r— Jalas
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 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 “Interviewsy JAD and RAD, Object-oriented systems |
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development and Analyzing requirements and Evaluating alternatives, am:l
Systems design and Systems implementation. -
Operating Systems-1

1‘ i* e PH;
The main objective of this course is to provide students with the |
C5205 | introduction to Operating Systems, User view and system view r.}f
Operating Systems, Basic concepts of processes, Process Scheduling, |
Memory Management Concurrency, File Systems Management, and |
Input/output Management.
Software Engineering-1

V- Cilgaca_sal) daia |
The main objective of this course is to provide students with the |
CS301 | 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. i
Web Design and Development

e ol) i odal 9 pasal |
The course is designed to provide students with the programming and |
technical skills to 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. E
Database Systems -1

Y - ULl a5 g8 Al |
This main objective of this course is to provide students with the concepts |
of relational database systems. Major topics of this course include: |
Evolution of database management systems, Relational data model, |
Relational database design, Structured Query Language (SQL), Entity- |
Relationship (E-R) modeling and design, Functional dependencies and |
normalization, Physical data Storage and File Organization. !

Modeling & Simulation

plSlaall g dadaill |
Fundamentals of computer simulation as a modeling technique are |
presented. Simulation will be versus mathematical modeling. The value af
simulation as an experimental tool to support sr::-lvmg the problem and |
decision making process. Time management in simulation models |
(concepts of timing routine). Stochastic versus deterministic models. |
Discrete versus cont;nuﬂ simulation. Deterministic fixed time advance |
simulation. Stﬂchastrg‘:ﬂmqv zte event simulation (event, activity and
process-based moédels).“Random sampling on computers. An overview of

.fﬂl. o

statistical methods if Simulation experiments. Introduction to software |
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tools for simulation purposes. The development of simulation models
using procedural and simulation programming languages is stressed
throughout the course.
Computer Networks

Slawlald) ClSul
The main objective of this course is to provide students with the definition;
Objectives; Topologies; Classifications; Architecture; Standards;
Applications; ISO-OSI model; Switching techniques; Flow control; Error
detection and Correction; Congestion control; Routing; Internetworking;
Public switched data network; ISDN and B-ISDN; Frame relay; ATM.
Analysis and Design of Algorithms

Sl i) 95l arasal g Jalas
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.
Mathematics -3

¥ — Shualy,
This course aims to provide students with the following topics. Function
of Complex which includes Analytic function, C-R equations, Harmonic
Functions, Cauchy’s integral theorem, Cauchy’s Integral formula,
Derivatives of analytic functions, Taylor’s and Laurent’s series,
Singularities, Zeroes and Poles,Residue theorem.Integral Transforms
which includes Fourier integral, Complex Fourier transform, Inverse
Transforms, Convolution Theorems, Fourier sineand cosine transform,
Applications of Fourier transform to simple one dimensional heat
transferequations, wave equations and Laplace equations Z- transform and
its application to solve differenceequations. Statistical Techniques,
Numerical Techniques — I, Numerical Techniques —I1.
File Organization and Processing

Sildlall dallaa g aaliis
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- Relative File
Organization- Multi-Key File Organization-

ool R Al e lilao chdlly o Ak Ol paag Sl el Aadllly 30,1231 A 01
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The purpose of this course is to introduce the student a general introduction
in operations research, problem solving, decision-making process, model
building, implement an effective computer-based Decision Support

Systems (DSS).

ST202

Statistical Methods

Lilaa) 3ok

Introduction to probability, properties of probability, methods of
computing probability, probability distribution, sampling and sampling
distribution. Review of sampling theory and distributions, point's
estimates, confidence interval estimates. Tests of hypotheses and
significance for large or small samples, operating characteristic curves,
quality control chart, fitting theoretical distributions to sample frequency
distributions, goodness of fit. Curve fitting, regression and correlation.
Analysis of variance Students are instructed on the use of a statistics
computer package at the beginning of them. Parametric classifiers, bays
linear classify, linear classifier Design, clustering, parametric clustering,
nonparametric clustering selection at representatives.

15206

Operation Research Systems & Applications

Lgiliaaki g Silalaal) & oy alaS

The purpose of this course is to introduce the student to more advanced
topics in Operations research. Emphasis will be on the business-oriented
applications and theories.

CS303

Scientific Programming

Asale Aaa s

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 modem
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

YA bl Rapde B oot s G el By G Ay B AN
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This course is concerned with the design, implementation and deployment
of web services, covering both business-to-business (B2B) 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
Tomeat, 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 AXi1s2 implementation and serve
to provide a solid foundation for studying other web based frameworks
built upon such technologies. Security i1s also emphasized at both the web
server and service level using both tool specific frameworks (e.g. within
Tomcat web server) and standards based security as part of the WS-
Security protocol.

Database Application Programming

Sl 3198 ik Aaa |
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.

E-Business

a5 g9 st Jlasy)
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 & Layoul. 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.
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| Artificial Intelligence

= Likay) elSil)
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
Al- symbolic processing: semantic nets, modeling model based reasoning,
frames. Knowledge Representation, Representing 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 techmiques. 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

stems.

(Laaidlil)) (palal) audl) Gilallaig LS
Grlal) agle zali

Introduction in Artificial Intellicence

o= Likaa) #1830 H& dasia
This is an introductory Al course. Topics will include Artificial and human

intelligence, Overview of Artificial Intelligence.
Software Engineering-2

Y-oaas bl denin
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.
Operating Systems -2

Y_Judin alai
The main objective of this course i1s to provide students with the
Deadlocks, Distributed processing, Security and Protection, Real Time
and Embedded Systems ,Syﬁtem Performance Evaluannn Fault
Tolerance. .
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Computer Programming -3

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).

Knowledge Based Systems

iﬁ_ﬁtﬂ.ﬁiﬁeﬁi

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.

Machine Learning

A aylas

This course examines the design, implementation, and analysis of machine
learning algorithms. It covers examples of supervised learning algorithms
(including decision tree learning, support vector machines, and neural
networks), unsupervised learning algorithms (including k-means and
expectation maximization), and optionally reinforcement learning
algorithms (such as Q learning and temporal difference learning). It
introduces methods for the evaluation of learning algorithms, as well as
topics in computational learning theory.

CS402

Distributed Systems

Ac jgall alail)

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 distributeﬂ systems and applications.
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The main objective of this course is to provide students with the structure
of compiler, lexical analysis, lexical patterns, deterministic & Non
deterministic 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.

CS5404

Natural Language Processing

Aanaahal) Clalll Adlas

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) and
statistical approaches to language processing in the three major subfields
of NLP: syntax (language structures), semantics (language meaning), and
pragmatics/discourse (the interpretation of language in context).
Analyzing and extracting information from large online corpora.

Parallel Programming

Au ) siall Aaa )

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.

Computer Security

W ETIC |

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.
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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.

Project

£ 9_ydaall
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 ewvaluated and
documented will be required.
Microprocessors Assembly language

Asaaill 4al g 45581 Cilatleal)
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: inlerface This course pmvicles the programming

hardware interfaces for a,smlp;[e,
to include such concepts _as screc
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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.

CS311

Formal Languages and Automata Theory

m@?ihﬁ;i&ﬂimﬁﬂl

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.

CS312

Internet Computing

< A bl |

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 learm 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.

C5313

Advanced Computer Programming

mv;lhqhﬂq-n_gg

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 effectively 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.

Computer Arabization
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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,
applications); Applyving 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.

Mobile Application programming

Jgaaal) Sl daa s
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.
Game Programming

wlalyl Aaa s
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.
Embedded system

3 gakaall LaBaiY)
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.
Robotics

1Y) s
The main objective of this course i1s 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._Fhe course introduces also constructing, planning
and D g robots abili ing ing, remote control
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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.

Cloud Computing

This course provides a hands-on comprehensive study of cloud concepts
and capabilities across the wvarious cloud service models including
Infrastructure as a Service (IaaS), Platform as a Service (PaaS), Software
as a Service (SaaS), 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 kKey topics of this course.

BI1405

Bioinformatics

Az poall Asila plaadl

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.

CS208

IS305

Selected Topics in Computer Science

adald) agle 85l Gle s ga

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.

Database Systems -2

¥ - bl ao )68 alad
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The main objective of this course 1s 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 -E_f this course include: Review of Relational
Algebra, Databa_se‘?xfeh;ite\{ res, Indexing and Hashing, Query Processing

| and Optimization; PhysicalDatabase Design, Database Tuning, Transaction |
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Processing, Concurrency Control, Database Recovery, Database Security
and Authorization.

Systems Analysis & Design -2

¥ —ali asaai g Jalas
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, Ovwverview of Software Development Processes, Overview of
Frameworks.

Business Intelligence

Jas 183
This course covers the key concepts and applications of business
intelligence (BI). Business and technology drivers are explained in order to
provide students with the proper context in understanding how BI can
provide business value and help companies use technology effectively in
managing their businesses. An overview that includes the uses and users of
business intelligence, as well as the type of applications and tools that may
be deployed, help students better understand the business intelligence
project lifecycle. Additional topics that complement the understanding and
application of business intelligence such as data warehousing (DW) are
introduced. Using practical examples and hands-on exercises with real life

applications present an opportunity to effectively illustrate technical
concepts and techniques used in BI. By providing an opportunity to gain
both business and technical perspective, students are better equipped to
appreciate in ways information technologies can be implemented to drive
business results.

Information Storage and Retrieval

Sila pleall £la S) g G385
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.

Information Security

ila_plaall (sl
The main objective of this course is to provide students with the issues
related to securing information systems and the development of policies to

IS308
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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: imformation security risks and policy, identify processes to
implement and enforce policy, Access Control Issues and Administration,
and Communications Security.

Modern Database Systems

Adlpaa Gl ac) g8 ABAS
The main objective of this course is to provide students with understanding
of the modern data models of database systems (i.e., non-relational). 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.
Data Mining

Sl caniis
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.
Distributed Data Management

Ac jgall cililad) 3_yla)
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
5404 | Optimization, Distributed transactions, Concurrency control in distributed
databases, Recovery in distributed databases, Awvailability and Reliability,
Parallel and Multi-database Systems, Peer-to-Peer Data Management,
MNoSQL and data management on the cloud, and Recent trends in distributed
databases.

Cloud Computing
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This course provides a hands-on comprehensive study of cloud concepts |
and capabilities across the wvarious cloud service models including |
Infrastructure as a Service (IaaS), Platform as a Service (PaaS), Software as |
a Service (SaaS), 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. |
Enterprise Architecture

S il Ay |
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. |
Geographic Information Systems

A _hall Cila glaal) alis |
The objective of this course is to learn how to treat the geographical data, |
the connection between the geographical and the attributed data the |
differences 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. |

Big Data Analysis

Aadaall Gl Jalas |
This course provides a comprehensive and rigorous introduction to big data |
analytics. It will describe the hardware/software infrastructures that are used |
today for big data (e.g., Hadoop, Hive) and the implications of these |
infrastructures for the accurate and efficient analysis of big data. Students |
will learn the mathematical, statistical, artificial intelligence, and modeling |
techniques that have been developed for analysis of big data, especially for |
health care applications. Also, it will describe the visualization techniques |
which are useful for displaying big data analysis results for meaningful |
interpretation of the results by humans. |
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Project

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.

IS Strategy, Management & Acquisition

il plualdl adad caluulS) g 5 1) 9 Silaandl sl

The main objective of this course is to provide students with the issues
and approaches iIn 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 staffing 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.

Web Information Systems

o il slacs B

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. —

15409

Intelligent Information Systems

O R Bk 6 a1 ol Sl B Lt 5l A A AN

e B kRN EN



010110101101
10100101101(

| e £l iy Slesladl s
Sl Rigue el

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.
Multimedia IS & Digital Libraries

dpad il Cilsal) g Baamtiall il gl) Cila glaa JJAS
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 student 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.
Business Process Management

Ay lasll cilalasd) 3_514)
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 1s also discussed.
IS Project Management

wila sleall PE:‘ il g dia 3 l4)
Ewvaluation, sele(f’l;nfm_angl‘ prganization of technical projects. Concepts of
the a E management methodology. Network
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development. Project planning, scheduling, and control. Project cost
management. Resource constrained projects. A case study approach 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 concwrrent engineering. Critical chain project
management. Dependency structure matrix. Object oriented project
management.

Knowledge Management

Ad =,I.AH 51,:-'1..'1}
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
IS411 | 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 search) that enable and
support the practice of data and knowledge management in making better
strategic decisions.
Social Informatics

Az abauall 400 glaall
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 of texts and visualizations in scientific practice) 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

3 gaall Agila glaall

Bioinformatics is the theory, application and development of computing
tools to sclve pmhle:ms and create-hy stheses in all areas of biological
sciences. Lo has been and continues to be
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transformed from a largely laboratory-based science to one that integrates
experimental and information science.

In this course, students learm 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

Aias Ly 9193859 5 yST0a Cilaglaa il
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 mnovative
technologies to create new digital experiences, products, and services.
Selected Topics in Information systems

15413

Cila plaall alii B 5 lide Cle gudnga
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 is essentially a flexibility enhancing
will be filled on a vear-by-year basis.
Data Science

L) a gle
The main objective of this course is to provide students with the data science
principles required to tackle real-world, data-rich problems in business and
academia, including: Data acquisition, cleaning, and aggregation;
Exploratory data analysis and visualization; Feature engineering; Model
creation and validation; Basic statistical and mathematical foundations for
data science.
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Biology-1

This course should cover the basics of the biology science. It introduces
the tree of life. It then covers the cell structure and function, the cell
division. Moreover, genetics are covered including the DNA, the gene
expression, the central dogma of molecular biology including the
transcription and translation processes. Also, the course highlights the
different genome sequencing techniques. The evolutionary process is also
explained.

Biology-2

Y-slal) ale
This course focuses on the basic principles of biochemistry, genetics,
BI302 molecular bicology, and recombinant DNA technologies. The material
presented mtroduces modern biology at the molecular level: the structure
and function of biological macromolecules, the basic of cellular
metabolism, meiosis and inheritance, DNA replication, the basics of gene
expression and general recombination DNA techniques.
Organic Chemistry

Ay pesaal) ¢ lrassl)
This course will begin with a basic review of some of the important
concepts established in inorganic chemistry. The chemistry of carbon
compounds will be distinguished from inorganic chemistry. Fundamental
concepts of the various classes of aliphatic and aromatic compounds will
be examined. Fundamental concepts of hydrophobicity and hydrophilicity
will be studied. basic concepts of biochemical and physiological analogies
will be evident.
Biochemistry

3 guad) £lpagsl)
Fundamental concepts in biochemistry and molecular biology will be
covered in this course. These concepts include structure function
relationships, reactivity, thermodynamics, gene expression. The function
of biochemical macromolecules will be directly related to their structure.
BI304 | In addition, the three-dimensional structure of proteins, nucleic acids,
polysaccharides and membranes are each explored in the context of their
functions and their microenvironments within living organisms. The
course also covers the DNA replication and the RNA and protein
synthesis. The course also explain how protein synthesis can be controlled
at the level of transcription and translation and summarizes what is
currently known about the biochemical basis of cancer.
Molecular & Cell Biology

Ay olal) g A Jad) elial ale
Basics of the structure and function of cells and cell organelles, cell growth
and division motility ell differentia};ion specializatinn Molecular basis
of biological processes, e.mphamzm gene, action in context of entire
genome. Chromosomes and’ ﬂﬂﬁ* tabolism: ~ chromatin, DNA
replication, repair, mutation, r@;ﬁr ing
protein synthesis, regulation t::f'ge 2 A
Genetic

B1402
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An introduction to the principles of heredity in diploid organisms, fungi,
bacteria and wviruses. Mendelian inheritance population genetics
quantitative genetics linkage, sex determination meiotic behavior of
chromosome aberration gene structure regulation and replication genetic
code emphasis 1s on molecular genetics .

Genetic Algorithms

Agiaad)l Silya ) sad)
Algorithms concept: analysis and complexity. Design methods, divide and
BI305 | conquer, binary search, merge sort quick sort, selection, matrix
multiplication, the greedy method. Dynamic programming: shortest paths
optimal search trees. Graph algorithms. Backtracking NP-had and NP-
complete problems. Tries suffix trees orders and asymptotic analysis.
Recurrent relations.
Bio-computing

=y

g Sl
This course provides an introduction to the features of biology data, how
that data is organized efficiently in databases, and how existing data
BI403 | resources can be utilized to solve a wvariety of bioclogical problems.
Relational databases, object-oriented databases, ontologies data modeling
and description, survey of current biological database with respect to
above, implementation of a database focused on a biological topic.
Biopython and bioper] and R programming .

Biological Sequence Analysis

Ay gaadt Alualeadl Jalas
This course covers the fundamentals of the analysis of nucleic acid and
protein sequences, with an emphasis on the application of algorithms to
BI404 | biological problems. Topics include sequence alignments, database

searching, comparative genomics, and phylogenetic and clustering
analyses. Pairwise alignment, multiple alignment, DNS sequencing,
scoring functions, fast database search, comparative genomics, clustering,
phylogenetic trees gene finding/DNA statistics

Bioinformatics

3 gl Adla glaall
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
BI405 | €Xperimental 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 biologys.and biological knowledge discovery.

Bl40c | Computation EI,F@!&%: 3}
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This course is introduced to understand the major issues concerning the
algorithmic analysis of genomes, sequences and structure. Various
existing method will be critically described and the strengths and
limitations of each will discussed. The course starts covering the modern
genome projects, the genome/protein sequence databases, and the motif
databases. After that, the sequence alignment and sequence similarity
search techniques will be studied. The course also refers to techniques of
protein structure prediction. Students are also expected to study the gene
regulatory signals/modules/metworks. Next, genome-related topics like
genome variation and genome-wide association studies will be covered.
Finally, techniques related to the metabolic pathwavys will be highlighted .

B1407

Structural Bioinformatics

305340 A gaal) Agila glaal)

This course introduces the practical application of structure analysis,
database searching and molecular techniques to study protein structure and
function. The basic concepts of macromolecular structure are reviewed
together with secondary structure calculation and structure-alignment
approaches as well as molecular visualization software, and web-based
tools. The student will gain practical knowledge in using software
techniques to: handle and compare structural information, search the
protein Data Bank site, analyze protein structure and generate 3D
structures on the basis of homology.

Project

£ 9 _prall

The project is an application of biological and computational techniques
studied. The student should use biological databases in different aspects
of bioinformatics for the purpose of classification, prediction,
identification of genes, analysis of metabolic pathways, analysis of protein
structures, design of ontologies, visualization of 3D structures, mining of
data or ontologies, establishment of expert systems for analysis of diseases
and cancer. An implementation of web servers is an asset.

BI306

Biophysics

Ay gaal) £ Jadl)

The course provides a general introduction to quantitative aspects of
biological processes and the underlying physical principles. Among the
key topics covered in the coursed are the following: transport processes
and rates of biochemical/biophysical reaction (including enzyme kinetics)
structure and function of biological macromolecules and macromolecular
assemblies, bioenergetics protein synthesis, mechanism of inheritance
some commonly used experimental techniques in biophysics .

Machine Learning

A alas

OVl K Rl 0 o Lol G e i 0y o gl Ay 253121

This course covers the basic applications of machine learning and
modeling techniques to binlﬂgical_ﬁystﬂms Topics include gene structure,
recognition of DNA and»ﬁfmtem quence pattems classification, and
protein  structure Hidden Markov
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models/support vector machines/neural network/profiles. Protein structure
prediction, functional characterization or proteins, functional
genomics/proteomics, metabolic pathways/gene networks.
Mathematical Biology

A g Al
Population dynamics. The Lotka- Volterra predator-prey equations,
evolutionary game theory, mathematical epidemiology. Modeling of
neurons and carcinogenesis. Mechanics of biological tissues. Theoretical
BI307 enzymology and enzyme Kinetics. Cancer modeling and simulation.
Modeling movement of interacting cell populations. Mathematical
modeling of scar tissue formation. Mathematical modeling of intracellular
dynamics. Modeling physiological systems. Modeling of arterial disease.
Multi-scale modeling of the heart. Traveling waves in a wound-healing
assay. Swarming behavior. The mechanochemical theory of
morphogenesis. Biological pattern formation and Biostatics.
Genomics and Proteomics

Sl g sl 9 Slisad) als
This course gives an overview of the fundamental concepts of the fields
of genomics and proteomics. Genomics is the study of the functions and
interactions of the genes in a genome whereas proteomics is defined as the
study of all the proteins expressed by the genome. The genome and the
proteome are intimately linked between a complex pathway of
transcription and translation, which principally involves mRNA
processing, protein folding and posttranslational modifications. Both
BI409 | genomics and proteomics incorporates areas of biotechnology,
bioinformatics and biology, and utilize a multitude of methods and
techniques to study gene and protein expression profiles of cells and whole
biological systems.

System Biology

Pl e i

This course focuses mainly on the development of computational models
and their applications to diverse biological systems. Because the
biological sciences have become so complex that no individual can
BI30s | @cquire complete knowledge in any given area of specialization, tl'ie
education of future systems biologists must instead develop a student’s
ability to retrieve, reformat, merge, and analyze complex biological
information. This course provides the student with the background and
mastery of methods to execute standard systems biology tasks, understand
the modern literature, and launch into specialized courses or projects that
address biological questions using theoretical and computational.

OV B Anal 31 ol Sl g 8y e il ol Al By A1
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Data Mining

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 intfroduced based on the interest of the students.

Neural Networks & Learning Machines

adasill ST 9 Asaal] sl

Meural network concepts: basic definition, connections, processing
elements. Feed-forward neural networks (non-recurrent neural networks).
Back-propagation learning algorithm. Delta Rule scaling and biases.
Performance issues. Associative memories. Heteroassociative,
autoassociative and interpolative memories. Bi-direction associative
memories. Counter propagation neural networks. Extreme learning
machines support vector machines and kernels. Kernel definition.

Application in bioinformatics.

Selected Topics in Computational Biology-1

VA gaall Agengal) A 5GAa Sle guda g

The course introduces topics that are not included in the curriculum and
seems to be needed should be suggested as an elective course by IS
department.

Selected Topics in Computational Biulirjgdy-z

Y A gaadl Ay gad) B B _JGda Gl gudn ga

The course introduces topics that are not included in the curriculum and
seems to be needed should be suggested as an elective course by IS
department.

o= Lha) £1SA zeali Lo

Web and Network Programming

a3 aiY) g kSl Aaa s

H - i

This course aims to give a broad knowledge of modern networking
technologies and network-based applications, computing systems, and
software. The course will cover the background and history, basic
concepts and components, mechanisms and protocols of computer
networks and Internet. The scope will extend to the World Wide Web
computing and information exchange framework built on top of Internet

and introduce” key:--technologies that enable the client—server web
application rhodés. 7Y o arg expected to finish the course with necessa
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knowledge and understanding of the rationale in modern computer
networking and network centric system and application design.

Software Project Managment

Silasea pll Sle g pdia 540

This course introduces the fundamental principles of project management
from an information technology (IT) perspective. Critical features of core
project management are covered including integration management, scope
management, time management, cost management, quality management,
human resource management, communication management, risk
management, and procurement management. Also covered is information
technology management related to project management: user requirements
management, infrastructure management, conversion management,
software configuration, workflow management, security management,
interface management, test management, customer management, and
support management. The following areas of change management related
to project management will also be covered: realization management,
sponsorship management, transformation management, training
management, and optimization management. Students will explore and
learn hands-on skills with project management software assignments and
participate in a health care systems implementation course-long group
project intended to apply these newly developed knowledge and skills in
a controlled environment.

Web & Social Media Analytics

e Ladayt Jailu oll 9 g od) a™lalas

The phenomenal growth of social media has transformed the social,
political, and technological landscapes. Social media sparked a revolution
by putting knowledge production and communication tools in the hands
of the masses. Today on sites such as Twitter, Facebook, and YouTube,
large numbers of people publish rich content, annotate it with descriptive
metadata, communicate and respond to others. Social media has
transformed how we create and consume knowledge, respond to disasters,
monitor environment, manage resources, and interact with the world and
one another. What’s more, by exposing individual and collective behavior,
social media delivers large quantities of social data for analysis, offering
new research opportunities and new computational challenges. This
course will examine topics in social data analysis, including influence and
centrality in social media, information diffusion on networks, topic
modeling and sentiment analysis, identifying social bots, and predicting
behavior. We will see how AIl, network analysis, and statistical methods
can be used to study these topics. While there are no prerequisites, I expect
students to be proficient in programming, algorithms and data structures,
and have taken college level or above courses in linear algebra and
statistics. Al and machine leaming coursework is a plus.

CS310

Machine Learning

ALY alas

0A . Hhhﬂ’llﬂﬁhhPﬁhh#ﬁ;lﬁﬂhﬂhﬂ“ﬂﬁjwmﬂlpmumj@h}ﬂw

This course covers the ,h'aﬁm— applications of machine learning and
modeling techniques to bm g1 I“s rstems. Topics include gene structure,
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recognition of DNA and protein sequence patterns, classification, and
protein structure prediction. Pattern discovery, Hidden Markov
models/support vector machines/neural network/profiles. Protein structure
prediction, functional characterization or proteins, functional
genomics/proteomics, metabolic pathways/gene networks.

Computational Intelligence

This course aims to develop a deeper understanding of optimal decision-
making models, algorithms and applications to engineering, decision
sciences, and machine learning. To provide an insight for algorithm design
and formulation of decision models.

Advanced Artificial Intelligcence

painall LoUhay) s8I

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

High Performance Computing
#1533 ARiE A gal)

This course is an introductory course on high-performance computing.
High-performance computing refers to a specialized use and programming
of (parallel) supercomputers, computer clusters, and everything from
software to hardware to speed up computations. The CPU clock speed of
desktop and commodity processors has reached a maximum range, due to
physical limitations. As a result, more advanced (and often creative) use
of software and parallel hardware is required to further speed up
processing. In this course you will learn how to write faster code that is
highly optimized for modern multi-core processors and clusters, using
modern software development tools, performance profilers, specialized
algorithms, parallelization strategies, and advanced parallel programming
constructs in OpenMP and MPI.

Distributed and Concurrent Algorithms

el Jall g As ) gall cilaa 3l ed)

Goals of the course: To present fundamental algorithms and impossibility
results from the concurrent programming literature, and to cover
techniques for formally specifying and verifying concurrent systems. Both
message-passing and shared-memory models of concurrency will be
considered. At the end of the course, students will have a general
knowledge of the concurrent programming literature and will be able to
develop new concurrent algorithms and verify their.

. ﬁ“hﬂiﬁﬁhhpﬁ%ﬁilﬁ%ﬁwwﬁmﬁ!ﬂ'ﬂqﬂumj a3 AN
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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 (kKnowledge-based) and
statistical approaches to language processing in the three major subfields
of NLP: syntax (language structures), semantics (language meaning), and
pragmatics/discourse (the interpretation of language iIn context).
Analyzing and extracting information from large online corpora.

Data Analytics Programming

Sl Jalas Aaa
This course is designed to introduce data analytics programming in Python
to students. Students will learn programming foundations, application
development in Python, and how to integrate Python applications with
business operations in this class. This course consists of the following
learning objectives: Students will learn Python programming
fundamentals. Knowledge such as object-oriented programming in Python
will be introduced to students. Students will learn how to use Python to
perform business data analysis. Techniques such as time series analysis,
geographical data analysis in Python will be introduced to students.
Big Data Analysis

adal) b Jadas

This course provides a comprehensive and rigorous introduction to big
data analytics. It will describe the hardware/software infrastructures that
are used today for big data (e.g., Hadoop, Hive) and the implications of
these infrastructures for the accurate and efficient analysis of big data.
Students will learn the mathematical, statistical, artificial intelligence, and
modeling techniques that have been developed for analysis of big data,
especially for health care applications. Also, it will describe the
visualization techniques which are useful for displaying big data analysis
results for meaningful interpretation of the results by humans.

Robotics

FIRCTIER R
The main objective of this course i1s 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.
Neural Networks. & Eearning Machines
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MNeural network concepts: basic definition, connections, processing
elements. Feed-forward neural networks (non-recurrent neural networks).
Back-propagation learning algorithm. Delta Rule scaling and biases.
Performance  issues. Associative  memories. Heteroassociative,
autoassociative and interpolative memories. Bi-direction associative
memories. Counter propagation neural networks. Extreme learning
machines support vector machines and kernels. Kemel definition.
Application in bioinformatics.

Project

£ 9 piall
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. The student will deliver
oral presentations, progress reports, and a final report.

Fuzzy Logic and Intelligcent Systems
483l AaaTY) g (abmaal) (alaiall

Fuzzy Set and Fuzzy Logic: motivation, possibilistic interpretation, basic
concepts, set operations, fuzzy relations, and fuzzy inferences. Fuzzy
Logic Applications: approximate reasoning, fuzzy arithmetic, linguistic
models, decision theory, classification, and fuzzy controllers
(development, tuning, compilation, deployment). Computational
Intelligence (CI): hybrid systems based on fuzzy, neural and evolutionary
computation. Case studies of real world industrial and financial
applications.

Spatial Data Mining

AilSal) Cllul) Cukis
Spatial data mining is the branch of data mining that deals with spatial
data. This course focuses on algorithm techniques that can be used for
spatial data mining tasks such as classification, association rule mining,
clustering, and numerical prediction. This includes probabilistic and
statistical methods, genetic algorithms and neural networks, visualization
techniques, and mathematical programming. We also place such data
mining within the larger picture of knowledge discovery in databases and
in particular its relationship with data warehousing. We will consider
numerous case studies from different application areas such as remote
sensing, ecology, weather, natural disasters, public health, transportation,
and criminal analysis.
Data Mining and Predictive Analysis

el elasl) g Sl ouhis
Data is a critical type of business capital, and data mining is essential to
unleash the value of data for business analytics. Mining data from massive
amounts of data accumulated in organizations creates value for
individuals, businesses, and society via data-driven decision-making or
pattern-based strate‘g;,f, In this course, students will learn state-of-the-art
data mining rf&ﬂtjll@_ds% d theories. We will also discuss the applications
of data minin ethods to solve real-world business problems in a wide
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range of areas such as marketing, finance, and healthcare. The course has
two objectives. First, it seeks to introduce you to modern data mining
methods that provide useful insights to a large spectrum of managerial
problems. Second, it aims at informing you the kinds of business problems
that can be solved using data mining methods as well as how to solve these
problems

AL307

Intelligent Agents

LSy eSas

This course gives a broad introduction to the new and rapidly expanding
field of agent-based computing. It introduces the key concepts and models
of the field, dealing both with the individual agents and with their
interactions. Particular emphasis is placed on automated negotiation,
cooperation and on-line auctions, and students are required to program a

trading agent in Java which will compete in a class tournament within a
simulated trading environment.

CSs209

Data Visualization and Dashboards

SOl e g e

With the growing amount of data available to businesses, decision-makers
must translate strategy into accountability, measure progress against goals,
and leverage data for business decision making. Dashboards are used to
present and analyzing enterprise performance data, both strategic and
operational, and to perform business analysis easily and quickly. This
course will teach dashboards and data visualization technologies, using an
approach that will include theory as well as a significant hands-on
component. Students will learn how to design and build dashboards, as
well as create content of different types that can be incorporated into
dashboards. This course is about data visualization, the art and science of
turning data into readable graphics. We’ll explore how to design and create
data visualizations based on data available and tasks to be achieved. This
process includes data modeling, data processing (such as aggregation and
filtering), mapping data attributes to graphical attributes, and strategic
visual encoding based on known properties of visual perception as well as
the task(s) at hand.

Al406

Intelligent Signal Processing

g @) LaY) Aatlaas

This course will cover : Digital processing of signals, sampling, difference
equations, discrete-time Fourier transforms, discrete and fast Fourier
transforms, digital filter design, LTI systems, Z-transform, Multirate
signal processing, Filter Banks, Wavelets and Applications to mp3 and
JPEG , Overview of FIR and IIR filter design techniques, DFT, FFT, and
role of DCT in MPEG and JPEG, and Spectral Analysis.

AT407

Game Development

alady) y glal

AY - ki Al ﬁmmsmnwmﬁmmm'quwj a1 AW

This course furthers the students understanding of programming through
the implemq:uf_ﬁl}_ip_’_&_m vanced programming methods employed in video
ame productionVarions data structures used to represent, organize and
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| manage game world information will be explored and implemented in

gaming solutions.

Selected Topics in Artificial Intelligence

= Lkua rALx oo B LA Ol g 5a

Selected Topics provides an opportunity to study a topic which is not
included in the existing curriculum. This course examines one or more
selected current issues in the area of Artificial Intelligence. Topics chosen
for study will be by arrangement with the department.

Big Data Analysis

dadiodall cibad) Jalas

a3 e all

This course provides a comprehensive and rigorous introduction to big
data analytics. It will describe the hardware/software infrastructures that
are used today for big data (e.g., Hadoop, Hive) and the implications of
these infrastructures for the accurate and efficient analysis of big data.
Students will learn the mathematical, statistical, artificial intelligence, and
modeling techniques that have been developed for analysis of big data,
especially for health care applications. Also, it will describe the
visualization techniques which are useful for displaying big data analysis
results for meaningful interpretation of the results by humans.
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