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daalad) cildlaia oY f

HST1001 Sinai History Ry R

Sinai and other cultures. Sinai & religions- as the land of divine religions. Sinai & neighborhoods.
Sinai & its strategic importance. Sinai resources- Sinai & its expected contribution to push
forward development and peace in the region.

Prerequisites: -----

LNG1001 English -1 4 alad) dad

The course content is divided into several units that extend students knowledge of English
vocabulary and grammar. Each unit has two main lessons through which students practice
English skills; reading, writing« listening, speaking in an integrated way. The lessons' topics
depend on realistic situations that make the course an authentic one and therefore students can
make a prominent breakthrough. In addition, the course content is built to develop students'
intellectual and professional skills preparing them for international tests.

Prerequisites: -----

PHI1002 Effective Communication & Presentation Skills Juadll (a all g Jual g3l1 &) jlga

The communication processes. Purpose and levels of communication. Communication models.
Communication barriers and how to overcome them. Principles of effective communication.
Setting objectives of oral presentations. Analyzing the audience and selecting the methods of
presentation. Structuring and outlining the material. Utilizing wordpower vocal attributes and
body language for effective delivery. Dealing with questions efficiently. Individual and group
presentations.

Prerequisites: -----

UNV2301 Technical and Scientific Writing d,lisl) 4580 g dyalal)
This course aims to give the student the basic rudiments of report writing, the rationale for
report writing; the structure of reports; and such details as physical appearance and linguistic
style will be discussed; In addition to writing reports; student will also be given supplementary

exercises; as necessary; to enhance their general writing skills.
Prerequisites: -----

HUR2o001 Societal issues Laaiaa Llad
il — GeLaia¥) OISR e il — Ao laia¥) OSSR Gl — Lo lia¥) Uil o seda

Al ol 5l - aludl) Asal<a g Aadladll - laaY) B gia - Jall 5 e g Lebaad 5 aadaal) Lladll e
Prerequisites: -----

UNV3502 Innovation & Entrepreneurship Jlas ) By 55 i)

This course introduces the art and science of starting a new business venture, from the
generation of ideas to the analysis of business models. Topics include: Discover and create new
sources of value, recognize and evaluate opportunities, generate novel ideas and create designs
as individuals and in teams, engage stakeholders, navigate resource constraints to implement
ideas in existing organizations, business models, business model canvas, business marketing,
funding of entrepreneurial ideas and to pitch a new venture in its infancy stage.

Prerequisites: -----

e



PHI1001

Scientific Thinking

(alad) jusdil)

Science and Scientific thinking. Scientific thinking patterns. Elements and standards of Scientific
thinking. Scientific thinking and critical thinking. Scientific thinking research. Multiple
intelligences theory and Scientific thinking.
Prerequisites: -----

Math o

Complementary Mathematics for Science
Students (Math o)

asle ale clal Alasal) ciludaly )

Part 1 Calculus: Derivatives of the trigonometric Function-Implicit Differentiation- Parametric
Differentiation-Higher - Derivatives of a function- The two equations of the tangent and the
normal to a curve- Related Time Rates - number e-exponential function with the natural base-
natural logarithmic function- Derivatives of exponential and logarithmic functions- Integration
of exponential and logarithmic functions - Deferential of function - Definite Integral -Integration

techniques.

Part 2 Algebra: Fundamentals counting principals- permutations- combinations- Bionomial
theorem for integer positive power - Trigonometric form of complex number- De Moivre's
Theorem- Cubic root of unity - Determinants —Matrices.
Prerequisites: -----

a,'\.ul_u;i\ a‘gld\ &)y p8a :Lu'u

BS1101

Math -1

V- clbualy

This course covers elementary mathematics for computer science. Topics include Limits and

continuity, Differentiation, and applications of differentiation.

Prerequisites: -----

BS1102

Electronics

il 9 <)

Ohm'’s law and DC electric circuits. Basics of semi-conductors. P-N Junction and its applications.
Special diodes (zener diode, varactor diode and optical devices). Bipolar junction transistor and
Biasing. Field effect transistor.
Prerequisites: -----

BS1103

Probability and Statistics Applications in
Computer

Glad) A sl g c¥laiay) ciliyal

This course introduces you to sampling and exploring data, as well as basic probability theory
and Bayes' rule. Students will examine various types of sampling methods and discuss how such
methods can impact the scope of inference. A variety of exploratory data analysis techniques
will be covered, including numeric summary statistics and basic data visualization. Using
statistics packages (for example R and RStudio), and will use this software for lab exercises.
Applications of statistics in the field of computer science.

Prerequisites:----

BS1204

Math -3

Y-l

The course will introduce basic concepts and techniques from linear algebra that will be required
in later courses in areas such as machine learning, computer graphics, quantum computing.
Topics include vector spaces and subspaces, fundamental properties of matrices including
inverse  matrices, matrix factorizations, eigenvalues and linear

determinants,

1




transformations. Solve linear systems of equations. In this course, the students will become
comfortable working with the basic tools in linear algebra and familiar with several computer
science applications.

Prerequisites: -----

BS1205 Discrete Mathematics dakatia clualy

Graph, lattices, Trees; Algebraic Structures: semi-group, group, integer congruence's;
asymptotic notation and growth of functions; permutations and combinations, counting
principles; Recursive definition; state machines and invariants; recurrences; generating
functions; Modeling Arithmetic, Computation, and Languages.

Prerequisites: Math - 1

BS1206 Math -2 Y- abualy)

This course covers elementary mathematics for computer science. Topics include Integration,

applications of integration, formal logic, proof methods, sets, relations, functions.

Prerequisites: BS1101 (Math - 1)

Advanced Probability and Statistics daaiial) plaal) g c¥laiay) cliybs
Applications in Computer SIWEN .

Multiple Random variables, moment generating function and characteristic function. Measures

of central tendency - Statistical thinking for Data Science and Analytics. Applications for

computing.

Prerequisites: BS1103 (Probability and Statistics Applications in Computer)

BS1207

BS2308 Mathematical Transforms dpalyy e gas

Singularity Functions, Convolution, Fourier series, Fourier Transforms, Fourier analysis of
Discrete Systems, Laplace Transforms, Discrete-Time Systems and Z-Transforms.
Prerequisites: BS1206 (Math - 2)

BS2309 Differential and Difference Equations GBoAY c¥alaa g Aulialiil) ey alaall

Some first order differential equations (namely linear, separable, Bernoulli and projective);
Systems of linear first order differential equations; Linear, homogeneous and inhomogeneous
higher order differential equations, also using change of variables; Some types of linear,
homogeneous and inhomogeneous (first order and higher order) difference equations.
Prerequisites: BS1206 (Math - 2)

BS2310 Numerical Methods e Gk

Computational errors - Floating - Point computation - Root Finding; Bisection method, Newton's
method. And secant method - Approximation Theory Polynomial approximation, least squares
method, interpolation, Extrapolation, Numerical differentiation and integration - Initial value
problems for ordinary differential equations: Euler method, Taylor - series methods, and Rung -
Kutta methods -Multi step method.

Prerequisites: BS1206 (Math - 2)

BS2311 Computational Mathematics for learning alaill 4 gualal) cilualy
3 and Data Science Uil agle

This course introduces fundamental mathematical concepts relevant to data and computer
science and provides a basis for further study in learning and data science. Topics covered are
functions of several variables, series approximations, gradient descent, Matrix Decompositions,
Convex sets and convex functions and their properties, Introduction to Optimization,

A



Optimization in learning and Data Science. The course draws connections between each of these
fundamental mathematical concepts and modern data science applications.
Prerequisites: BS1205 (Discrete Mathematics)

gu&\ejﬁm”&\))h;mﬂ

CS1101 Introduction to Computer Science Galal) o gle (2 dadia

Basic concepts in computing and fundamental techniques for solving computational problems.
Intended as a first course for computer science. Introduction to computer and information
systems. Computer hardware and software components. Data representation and number
systems. Introduction to networking. Basic problem solving and programming techniques;
fundamental algorithms and data structures; use of computers in solving engineering and
scientific problems. Introduction to specialized application areas.

Prerequisites: -----

CS1201 Structured Programming gl Aol

Introduces the fundamental concepts of structured programming. Topics include software
development and methodology, data types, control structures, functions, arrays, Pointers and
Strings, Structures and Dynamic Memory Allocation, The Preprocessor, and File Input/Output
and the mechanics of running, testing, and debugging.
Prerequisites: CS1101 (Introduction to Computer Science)

CS2302 Object-oriented Programming Ladl) A )
Object-oriented programming: data abstraction, encapsulation, classes, objects, templates,
operator overloading, function overloading, inheritance, polymorphism, exception handling,

and streams.
Prerequisites: CS1201 (Structured Programming)

CS2303 Logic Design (ks aranal
Basic logic concepts: Logic states, Boolean algebra, basic logical operations, gates and truth
tables. Combinational logic: Minimization techniques, multiplexers and de-multiplexers,
encoders, decoders, adders and subtractions, comparators, programmable logic arrays and
memories, design with MSI, logic families, tristate devices. Sequential logic: Flip flops, mono-
stable multi-vibrators, latches and registers. Counters.
Prerequisites: BS1102 (Electronics)

CS2304 Data Structures clibal) Jska

Time and space complexity, Data Structures — Introduction to Data Structures, abstract data
types, Linear list - singly linked list implementation, insertion, deletion and searching operations
on linear list, circular linked list implementation, Double linked list implementation, insertion,
deletion and searching operations. Applications of linked lists. Stacks-Operations, array and
linked representations of stacks, stack applications -infix to postfix conversion, postfix
expression evaluation, recursion implementation. Queues-operations, array and linked
representations. Circular Queue operations, Dequeuers, applications of queues. Searching and
Sorting — Sorting- selection sort, bubble sort, insertion sort, quick sort, merge sort, shell sort,
radix sort, searching-linear and binary search methods, comparison of sorting and searching
methods. Trees — Definitions, tree representation, properties of trees, Binary tree, Binary tree

€9



representation, binary tree properties, binary tree traversals, binary tree implementation,
applications of trees.
Prerequisites: CS1201 (Structured Programming)

CS2405 Introduction to Artificial Intelligence SLbaY) £lSM) 8 dasia

This is an introductory course to artificial intelligence that covers fundamental topics in Al,
including Fundamental issues in intelligent systems - History of artificial intelligence; Agents:
Definition of agents; successful applications and state-of-the-art agent-based systems; Search:
Uninformed Search Strategies, Informed (Heuristic) Search Strategies; introduction to
reasoning, knowledge representation and planning.

Prerequisites: CS1201 (Structured Programming)

CS2406 Operating Systems Ja—dal) ala

Types of operating systems. Operating Systems structures: system components and services,
virtual machines. Process management: CPU scheduling: Scheduling concepts, performance
criteria, scheduling algorithm. Memory organization and management for single user and multi-
user system. Secondary storage management, Disk scheduling, virtual memory.

Prerequisites: CS1101 (Introduction to Computer Science)

CS3507 Software Engineering Glaa ) daia

Overview of software engineering, software requirement: requirement engineering processes,
system models, software prototyping. Design: architecture design, distributed system
architecture, object-oriented design, user interface design. Study how to conduct software
system: design V&V, management, and maintenance. Understand four dimensions of system
dependability: availability, reliability, safety, security. Learn about different types of software
maintenance. Be aware of the processes involved in software evolution, including the process
of software re- engineering. Understand the differences between agile development methods
and the traditional software development methods.

Prerequisites: CS1201 (Structured Programming)

CS3508 Computer Organization o) adals

Computer basic units’ organization and design: memory, control, arithmetic and logic unit,
input/output. Computer instructions and addressing modes, timing and control, execution cycle
of instructions. Input, output and interrupt. Arithmetic processor algorithms. Hardwired versus
microprogramming control organization.

Prerequisites: CS2303 (Logic Design)

CS3509 Theory of Computation dagal) 4 i
This course emphasizes the basics of Turing machine, the computability and complexity theories.

Topics include Turing machine, regular and context-free languages, decidable and undecidable
problems, reducibility, recursive function theory, time and space measures of complexity.
Prerequisites: BS1205 (Discrete Mathematics)

CS3510 Design and Analysis of Algorithms bl A Jalady aranal

This course introduces the fundamental techniques for designing and analyzing algorithms,
including asymptotic analysis; divide-and-conquer algorithms, greedy algorithms, dynamic
programming, multithreaded algorithms, number-theoretic algorithms and RSA cryptosystem,
NP-completeness, and approximation algorithms.

Prerequisites: CS2304 (Data Structures)




CS3611 Soft Computing 45 yal) dpgal)

This course will cover fundamental concepts used in soft computing techniques. The concepts
of Neural Networks, Fuzzy Logic and Applications of Soft Computing techniques to solve several
real-life problems will be covered to have hands on practices. In summary, this course will
provide exposure to theory as well as practical systems and software used in soft computing.
After completing this course, you will be able to learn: Fuzzy logic and its applications, artificial
neural networks and its applications, Applications of Soft computing to solve problems in
varieties of application domains.

Prerequisites: CS1201 (Structured Programming)

CS3612 Advanced Operating Systems dadiial) Jaddl) alii

The aim of this course is to learn and understand the main concepts of advanced operating
systems (parallel processing systems, distributed systems, real time systems, network operating
systems, and open-source operating systems); Hardware and software features that support
these systems. Course Components: Hardware concepts of distributed systems, Software
concepts and design issues, Communication in distributed systems, Threads and thread usage,
Multithreading operating system, Client — server model, Implementation of Client-server model,
Remote procedure call, Implementation of remote procedure call, Synchronization in distributed
systems, Clock synchronization, Election algorithms, Transaction and concurrent control,
Deadlock in distributed systems, Processor Allocation, Real - time distributed systems,
Distributed file systems.

Prerequisites: CS2406 (Operating Systems)

CS3613 Computer Graphics iladly o )
Introduction to Computer Graphics; Overview of Graphics systems; Line drawing algorithms;
Circle drawing algorithms; Ellipse drawing algorithms; Area filling algorithms; Polygon filling
algorithms; Line clipping algorithms; Polygon clipping algorithms; Two dimensional
transformations; (translation - rotation - scaling - general transformations - composite
transformations); Three-dimensional object representation and Projections; Three-dimensional
modeling and transformations. (Translation - rotation - scaling — sheer —reflection - composite);
Three-dimensional Viewing and Camera Model.

Prerequisites: CS1201 (Structured Programming)

CS3614 Cryptography Al

The specific topics will include: Introduction, need of security. History, substitution and
monoalphabetic ciphers, Vigenere cipher, coincidence index, a touch of number theoretical
algorithms, private key cryptography, data Encryption Standard — DES, Rijndael, Advanced
Encryption Standard — AES, Secure hashing algorithms - SHA-family, NIST competition, Public key
cryptography. One-way functions, Rivest-Shamir-Adleman cryptosystem - RSA. RSA-xxx
challenge, Overview of ElGamal cryptosystem, discrete logarithms, digital signatures.
Prerequisites: BS1205 (Discrete Mathematics)

CS3615 Advanced Artificial Intelligence pdiial) olikal) slSdl)

This course will cover several advanced topics in Artificial Intelligence. Topics may include
probabilistic reasoning, constraint satisfaction, reactive systems, knowledge-based learning,
emergent behavior, intelligent multiagent systems, Probabilistic reasoning, Markov decision
processes, hidden Markov models, Bayes nets.

Prerequisites: CS2405 (Introduction to Artificial Intelligence)

o)



CS4716 Parallel and Distributed Computing A jsall g 4 ) sial) dpu gl

This course will cover widely used parallel and distributed computing methods. Topics will
include: Introduction to Parallel and Distributed Computing, Flynn’s Taxonomy, Introduction to
Multi-Threading, parallel algorithms & architectures, parallel 1/0, programming models (data-
parallel, task-parallel, process-centric, shared/distributed memory), Introduction to Parallel
Programming using OpenMP, performance analysis and tuning, scalability and performance
studies, scheduling, load balancing, memory consistency model, memory hierarchies, Case
Studies: From problem specification to a parallelized solution, GPU architecture and
programming, heterogeneity, Introduction to OpenCL, power and energy consumption storage
systems, and synchronization, Message passing interface (MPI), Concurrency control, fault
tolerance, interconnection topologies, Asynchronous/synchronous
computation/communication, concurrency control, fault tolerance, Advanced topics in parallel
and Distributed computing

Prerequisites: C52304 (Data Structures)

CS4717 Compilers Design Cilaa siall aranal

Parsing Analysis: top-down parsing, Syntactical specifications of languages. Lexical bottom-up
parsing, LL-parsers, LR-parsers. Semantic analysis. Intermediate code. generation. Error
detection and error handling

Prerequisites: CS1201 (Structured Proigramming)

CS4718 Machine Learning AV alas

Introduction to Machine Learning, a Formal Learning Model, The Bias-Complexity Tradeoff,
Decision Tree learning, Instance based learning, Supervised learning (Classification, Regression
and Forecasting), Unsupervised learning (clustering and dimension reduction), Semi-supervised
learning.

Prerequisites: CS2405 (Introduction to Artificial Intelligence)

CS4719 Natural Language Processing dphl) clall) dalles

Students will learn how to process written text from basic of fundamental knowledge starts with
Finite automata, Regular expression and probabilistic model with n-grams. Recognizing Speech
and parsing with grammar. This course also covers basis of semantic analysis and discourse
analysis and drives it to machine translation. Approaches to transfer learning in NLP. This NLP
course will boost student knowledge to research level where they can conduct new level of
research. Major Components of the Course include: Basic Text Processing: Tokenization,
Stemming, Language Modeling: N-grams, smoothing Morphology, Parts of Speech Tagging,
Syntax: PCFGs, Dependency Parsing, Topic Models Distributional Semantics Lexical Semantics,
Word Sense Disambiguation, Information Extraction: Relation extraction, Text Classification,
Sentiment Analysis, Transfer Learning for NLP: Basic and Advanced Models; Analysis
Prerequisites: CS2405 (Introduction to Artificial Intelligence)

CS4820 Cloud Computing Aglad) A gall

The course presents a top-down view of cloud computing, from applications and administration
to programming and infrastructure. Its focus is on parallel programming techniques for cloud
computing and large-scale distributed systems, which form the cloud infrastructure. The topics
include overview of cloud computing, cloud systems, parallel processing in the cloud, distributed
storage systems, virtualization, security in the cloud, and multicore operating systems. Students
will study state-of-the-art solutions for cloud computing developed by Google, Amazon,
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Microsoft, Yahoo, VMWare, etc. Students will also apply what they learn in one programming
assignment and one project executed over Amazon Web Services.
Prerequisites: 1T2403 (Computer Networks)

CS4821 Intelligent Agents £ LAY e3S glf

Definitions of agents, distributed Al and agents, intelligent agents, multi-agent systems,
cooperation, agent application areas; Reasoning: multi-agent epistemic logic, action logics,
deliberation, BDI models; Competitive models: strategies and equilibria, opponent modelling;
Cooperative models: bargaining and negotiation, resource allocation, inter-agent relationships;
Open Issues: development methodology, programming languages, standards.

Prerequisites: CS2405 (Introduction to Artificial Intelligence)

CS4722 Computer Vision ualally 45

This course introduces computer vision including fundamentals of image formation; camera
imaging geometry; feature detection and matching; multiview geometry including stereo,
motion estimation and tracking; and classification. We’ll develop basic methods for applications
that include finding known models in images, depth recovery from stereo, camera calibration,
image stabilization, automated alignment (e.g. panoramas), tracking, action recognition, and
shape.

Prerequisites: CS2302 (Object-oriented Programming)

CS4891 Selected Topics in Computer Science culal) agle A3 Uk Cle gua ga

This course intends to introduce special topics of current trends in information Technology. This
course is essentially a flexibility enhancing will be filled on a year-by year basis.
Prerequisites: Level (4)

CS4798 Project -1 V EAT g g

Apply the knowledge and skills gained in previous courses to synthesize a solution to a significant
and realistic problem. Participate in team project activities, including: problem analysis, software
requirements specification, software project planning, and software design. Software design
documentation and oral presentation are an integral part of the course.

Prerequisites: Student pass (90) Credit hours

CS4899 Project -2 Y AT g g

Team project activities include software design reviews, implementation, software quality
assurance, software testing, integration, project documentation, presentations and
demonstration. Also covers social and ethical implications of the computing profession.

Prerequisites: CS4798 (Project-1)

Cila plaall Lia ol o3S0 yanadl &) 5 yia slag)

oy



IT2302 Data Communications L) Juad S5

Data transmission concepts, terminology and techniques, Data communication description and
criteria, Components of communication system, Data communications models, Data Flow in
Communication. Computer Networking Concepts, Computer Network, Network Components,
Network Criteria, Physical Topology, Network Types, Switching, Internet, Internetwork,
Standards and Administration. Network Model, Protocols, Protocol Layering, TCP/IP Protocol
Suite, OSI Model. Analog and Digital data, Analog and Digital Signals, Transmission Impairment,
Data Rate Limits. Data encoding and decoding techniques, Digital-to-Digital Conversion, Analog-
To-Digital Conversion, Digital-to-Analog Conversion, Analog-to-Analog Conversion, Transmission
Modes, Transmission media types and characteristics, Guided Media, Unguided Media: Wireless,
Optical fiber systems, Multiplexing techniques.

Prerequisites: CS1101 (Introduction to Computer Science)

IT2403 Computer Networks bl sl

This course addresses the layered structure of computer communication networks, Different
network topologies. It focuses on networking basics, routers and routing basics and the most
widely used TCP/IP protocol suite, Routing strategies. The course covers concepts in networking
including circuit switching networks and packet switching networks; Internet routing and
business relationships; IPv4 and IPv6 addressing. After completion of this course, students will
have general knowledge about computer networks, a thorough understanding and practical
skills of cabling, managing routers, and TCP/IP Internetworking. Students will also be able to
categorize the network functions, evaluate and justify networks, and device performance using
the OSI model. The course will cover the problems of Computer Networks and the standard ways
to approach and resolve these problems, including relevant real-world, state-of-the-art
examples. The practical for the course will allow students to apply theory to real-world
examples.

Prerequisites: 1T2302 (Data communications)

IT3504 Web Programming u oll Ao

This course is designed to provide the student with foundational programming knowledge and
skills for application development on the Internet. There are 5 main modules we will cover in the
course to introduce key web programming technologies:

1. Webpage structure and appearance with HTML5 and CSS

2. Client-side interactivity with JS DOM and events

3. Using web services (API's) as a client with JS

4. Writing web services with PHP

5. Storing and retreiving information in a database with MySQL
Prerequisites: CS1201 (Structured Programming)

IT3505 Multimedia Basial) Jailu gl
Multimedia is the combined use of text, graphics, sound, animation, and video. A primary
objective of this workshop is to teach participants how to develop multimedia programs.
Another objective is to demonstrate how still images, sound, and video can be digitized on the
computer. Participants in this workshop will create their own multimedia courses using Hyper
Studio on the Macintosh platform. Hyper Studio is an authoring tool that allows you to develop
an electronic stack of cards that contain buttons, graphics, and text. Issues concerning
multimedia design and its use in education will be the focus of reading and class discussions
throughout the course of the workshop.
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Prerequisites: CS1201 (Structured Programming)

IT3506 Internet Technology Cud S L o i

Internet TCP/IP suit, Internet domains, Addressing, Internet infrastructure and infostructure,
Internet protocols, Internet hardware components, Internet accessing, Internet and Extranet,
Video conferencing over Internet, Mailing Voice over IP; Multimedia communication over
Internet, Audio, Video streaming.

Prerequisites: CS1101 (Introduction to Computer Science)

IT3607 Computer Network Security Y ) cilsud cpali

The course is a study of fundamental concepts and principles of computing and network
security. The course covers basic security topics, including symmetric and public key
cryptography, digital signatures, cryptographic hash functions, authentication pitfalls, and
network security protocols.

Prerequisites: 1T2403 (Computer Networks)

IT3608 Web Client Site Programming sl & il Agal g

This course will explore the possibilities and purpose of client-side scripting over the internet.
Students will be learning to use native and plug-in technologies to build interactive interfaces
that are both usable and effective. Key features that will be addressed are browser compatibility
(bandwidth issues), and different scripting environments programming is required.
Prerequisites: IT3506 (Internet Technology), CS2302(Object-oriented Prgramming)

IT3609 Website Design & Implementation cu gl 28 ga L g arasal

This course builds on the basic concept of HTML and multimedia programming. It includes an
overview of Web design concepts, including usability, accessibility, information design, and
graphic design in the context of the Web will be covered. Introduction to Website technologies,
including cascading style sheet and DHTML will also be explored.

Prerequisites: IT3506 (Internet Technology)

IT3610 Mobile Applications Development Jsanal) Cililgl) clipdal yy ghat

This course introduces students to programming technologies, design and development related
to mobile applications. Topics include accessing device capabilities, industry standards,
operating systems, and programming for mobile applications using an OS Software
Development Kit (SDK). Upon completion, students should be able to create basic applications
for mobile devices.

Prerequisites: CS2302 (Object-oriented Programming)

IT361 Real Time Systems oAial) o gl alis

Programming languages intended for real time systems, support in ordinary programming
languages, e.g., "Ada tasking". Real time operating system (RTOS). System support: scheduling,
resource handling. Design and analysis of real time system software. Modelling and verification
of real time systems. Reliability and fault tolerance. Interrupts. Fault recovery. Distributed real
time systems. Real time communication. Real time systems for multiprocessor systems.
Prerequisites: C52406 (Operating Systems)

| 3612 | Network Management | Sl 30
Simple Network Management. Remote Network Monitoring in TCP/IP Networks. Advanced
Management of TCP/IP Networks. Management of Telecommunication Networks. Internet
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Technologies for Converged Networks Management. Internet Control Message Protocols
(ICMP).
Prerequisites: 1T2403 (Computer Networks)

IT3613 Web Applications G ) el
This course will give students the basic background, terminology and fundamental concepts that
they need to understand in order to build modern full stack web applications. A full stack web
developer is familiar with each "layer" of the software technologies involved in a web
application, including data modeling and database technologies, the web server environment
and middleware components, network protocols, the user interface and basic visual design and
user interaction concepts.

Prerequisites: 1T3506 (Internet Technology)

IT4714 ‘ Wireless and Mobile Networks ‘ Jganal) clSadi g ASbadll) i) ‘
Senior-level study of wireless and mobile networks. Investigates telecommunication
architectures and protocols for wireless sensor networks and wireless embedded systems; Wi-
Fi and wireless local area networks; Mobile radio propagation, the cellular concept, multiple
radio access, multiple division techniques, channel allocation, mobile communication systems,
existing wireless systems, network protocols, AD HOC and sensor networks, wireless LANS and
PANS mobile ad-hoc networks; next generation cellular systems and satellite networks, recent
advances.

Prerequisites: 1T2403 (Computer Networks)

IT4715 Network Programming A Aoy

This course intends to introduce special topics of network programming. Network protocols.
Network standards, Socket Programming, Socket concepts, Sending/receiving data over a
socket, Buffer size and timeout, Blocking/non-blocking mode, TCP Programming, TCP concepts,
TCP protocol and message format, A simple TCP echo client-server application, UDP
Programming, UDP concepts, UDP protocol and message format, A simple UDP echo client-
server application, Data/Messages Exchange, XML, JSON and CSV data formats, Working with
XML/JSON/CSV data in Python, Multithreading and Multiprocessing, Multithreading and
multiprocessing concepts, Multithreading and multiprocessing in Python. Multithread servers
and clients, Event-driven Programming - What is event-driven programming? Event detection
and handling = Event-driven network programming, Web Services, REST and SOAP.
Prerequisites: 1T2403 (Computer Networks)

IT4716 Image Processing syl dallas

Digital image fundamentals ; Image enhancement in the spatial domain: grey level
transformation; Histogram processing; Spatial filters; Image enhancement in frequency domain:
2-D Fourier transform; Other transforms; Smoothing filters; Sharpening filters; Image
restoration; Noise model; Estimating the degradation function; Wiener filter ; Geometric
transformations; Image segmentation : detection of discontinuities; edge linking and boundary
detection; Thresholding; Region based segmentation; Morphological image processing:
operation concepts; some basic algorithms.

Prerequisites: BS1204 (Math - 3)

IT4717 Network Planning & Design Gl aranal g Jagdads
This course covered: Simulation Variance Reduction, Planning process of computer networks
needs and technical requirements; modeling of different network planning problems; exact and
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approximative algorithms; planning and expansion problems; equipment (switch, router)
location problem; approximative and optimal routing algorithms; presentation of various case
studies. Planning process of computer networks; needs and technical requirements; modeling
of different network planning problems; exact and approximative algorithms; planning and
expansion problems; equipment (switch, router) location problem; approximative and optimal
routing algorithms; presentation of various case studies.

Prerequisites: 1T2403 (Computer Networks)

IT4718 Human Computer Interaction aalad) 2 Glady) Jo Ll

In this course, students are introduced to the fundamental theories and concepts of human
computer interaction (HCI). HCl is an interdisciplinary field that integrates theories and
methodologies across many domains including cognitive psychology, neurocognitive
engineering, computer science, human factors, and engineering design. Students will gain
theoretical knowledge of and practical experience in the fundamental aspects of human
perception, cognition, and learning as relates to the design, implementation, and evaluation of
interfaces. Topics covered include interface design, usability evaluation, universal design,
multimodal interfaces (touch, vision, natural language, and 3-D audio), virtual reality, and spatial
displays. In addition to lectures, students will work on individual and team assignments to
design, implement, and evaluate various interactive systems and user interfaces based on
knowledge culled from class material and additional research.

Prerequisites: CS2304 (Data Structure)

| IT4719 | Networked Embedded Systems ‘ CAEl daanall dakaily)

This course introduces the students to the design of embedded systems with a focus in
unprecedented cyber-physical systems and internet of things applications such as health care,
connected vehicles, and augmented/virtual reality. This course presents the unique capabilities
of embedded technologies and takes a holistic approach to design end-toend systems. These
systems span various thrusts that cut across both horizontal and vertical architectural layers.
Focused horizontal thrusts are: hardware platforms for emerging applications at the edge,
software for bare-metal platforms, and embedded OS, 3) network-based coordination for
distributed entities and cloud-based services for compute-intensive tasks. It also dives into
details of vertical thrusts cutting across all layers such as security-aware design, programming
paradigms, and resource optimizations in current systems. Finally, the course explores system
and security issues that arise with a human in the loop of embedded systems design.
Prerequisites: 1T2403 (Computer Networks)

IT4720 Pattern Recognition Ly o el

Introduction to pattern recognition, Decision functions, Classification by Distance Functions and
Clustering, Classification Using Statistical Approach, Feature Selection, Syntactic Pattern

Recognition.
Prerequisites: CS2405 (Introduction to Artificial Intelligence)
| 14821 | Embedded Systems | Lasal) alall) |

An introduction to the design of embedded systems, with an emphasis on understanding the
interaction between hardware, software, and the physical world. Topics covered include.
Introduction to Embedded Systems and Microcontroller-based Circuit Design, Instruction Set
Architecture, C Programming Review and Dissection, C Start-Up Module and Simple Digital 1/0,
5. Analog to Digital Conversion, Disciplined Software Development, Serial Communications,
Interrupt concepts and behavior and how to program with them in C, Interrupt-Driven Serial
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Communications and Sharing Data, Non-Preemptive Scheduling, Software Testing, Preemptive
Scheduling, Process Coordination and Scheduling
Prerequisites: CS2304 (Data Structures)

IT4822 Internet of Things slad¥) el )

The course covers the following areas: Internet in general and Internet of Things: layers,
protocols, packets, services, performance parameters of a packet network as well as
applications such as web, Peer-to-peer, sensor networks, and multimedia. Transport services:
TCP, UDP, socket programming. Network layer: forwarding & routing algorithms (Link, DV), IP-
addresses, DNS, NAT, and routers. Local Area Networks, MAC level, link protocols such as: point-
to-point protocols, Ethernet, WiFi 802.11, cellular Internet access, and Machine-to-machine.
Mobile Networking: roaming and handoffs, mobile IP, and ad hoc and infrastructure less
networks. Real-time networking: soft and real time, quality of service/information, resource
reservation and scheduling, and performance measurements. [oT definitions: overview,
applications, potential & challenges, and architecture. loT examples: Case studies, e.g. sensor
body-area-network and control of a smart home. Lab: performance measurements on local
wireless and mobile networks.

Prerequisites: 1T2403 (Computer Networks)

L ol 55 L 5 jlida e gua g
il glzall

This course intends to introduce special topics of current trends in information Technology. This

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

Prerequisites: Level(4)

IT4891 Selected Topics in Information Technology

IT4798 Project -1 V EAT g g

Apply the knowledge and skills gained in previous courses to synthesize a solution to a significant
and realistic problem. Participate in team project activities, including: problem analysis, software
requirements specification, software project planning, and software design. Software design
documentation and oral presentation are an integral part of the course.

Prerequisites: Student pass (90) Credit hours

IT4899 Project -2 Y A g

Team project activities include software design reviews, implementation, software quality
assurance, software testing, integration, project documentation, presentations and
demonstration. Also covers social and ethical implications of the computing profession.

Prerequisites: IT4798 (Project-1)

QLA}M\@BJMQUJEA:ME

IS1201 Introduction to Information Systems il glaal) a3 b dasia
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Information systems concepts. Information systems within organizations. The course highlights
how to use IS concepts within the context of business, particularly with the emphasis that
today’s organizations place on innovation and speed. Information and communications
technologies. Systems development. Major Topics to be Included: InternetConcepts, Hardware,
Software, MobileDevices and Applications, Ethics, Security, and Privacy, Communication and
Networks, Informationand Data Management, Information Systemsand Program Development,
Information Technology Careers, Special Topics.

Prerequisites: ----

1S2402 Database Systems ULl ae) g8 ala

Fundamental Database Concepts, The Entity Relationship (= ER) Model (the most common
approach to conceptual database design), The Relational Data Model - Relations - Integrity
Constraints (keys, foreign keys, etc.), Logical Database Design (ER to relational schemas).
Relational Algebra. Various modern data models, data security and integrity, and concurrency.
Prerequisites: CS1101 Introduction to Computer Science)

1S2403 Systems Analysis and Design Bl arauali g Jalad

Recognize the topics related to the upper phases of the Information Systems Development Life
Cycle. Learn the conceptual foundations of planning of IS, the detailed analysis of IS, and the
Conceptual design of IS. Recognize Project prioritization, Analysis of project feasibility. learn
analysis of system requirements; Data collection methods; Methods for structuring and
communicating requirements Understand the requirements of 1/O design, input validation and
user interface design (GUI). Understand the build of Modular top-down analysis, design and
testing, CASE tools for system analysis and design. Understand the major issues in implementing
computerized support systems. Specifying implementation alternatives for a specific system.
Methods and impact of implementation alternatives on system requirements specification.
Prerequisites: 151201 (Introduction to Information Systems)

1S2404 Software Project Management Sl ) 2 jldia 314

This course introduces Software Project Management. Selection of a Project Approach. Project
Estimation Techniques. Project Planning and Project Scheduling. Project Organization and Team
Structures. Risk Management. Resource Allocation. Project Monitoring and Control, Software
Configuration Management. Software Quality Management.

Prerequisites: ----

1S2405 New Product Development and Innovation DAY g Bagaad) ciladiiall g ghat

The course will cover the process of new product development in established firms. The content
will broadly cover the following topics: the role of new forms of product & service innovations
in firms and their contribution to the firms’ competitive advantage; and the activities involved in
the development of new product starting with opportunity development and concept
generation up to product testing.

Prerequisites: ----

1S2406 IS Innovation and New Technologies Bagdad) i) g cila slaal) plai ST

This course is designed to introduce students to new and innovative technologies and examine
how these powerful systems have fundamentally reshaped modern organizations along with our
society. Using online collaborative technologies that were developed in the context of social
networking and online communities, corporations are reengineering both internal business
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processes and those related to customers, suppliers, and business partners. Developing
innovative ways to communicate and collaborate can lead to new business opportunities, and
new efficiencies. This course investigates the technologies, methods and practices of developing
innovations such as online communities, and how this knowledge and these skills are applied to
re- engineer business processes.

Prerequisites: 1S1201 (Introduction to Information Systems)

IS3507 Modeling and Simulation BlSlaall g A lail)

This course introduces fundamentals and techniques for designing and using simulation,
modeling, and optimization algorithms with applications in system performance modeling,
business infrastructure modeling, an introduction to advanced complex systems models.
Prerequisites: BS1103(Probability and Statistics Applications in Computer)

IS3508 Computers and Society il g Cilaalad)
This course focuses on the social impacts of computing technology. The course introduces ethics

and history of computing and Internet. It focuses on several areas in which computers and
information technology have an impact on society including privacy, freedom of speech,
intellectual property, work, distribution of wealth, and the environment. Current issues that will
be discussed include electronic voting, spyware, spam, and intellectual property issues
associated with digital content distribution. Students will understand the ethical, social, legal,
and professional issues surrounding emerging information technologies.

Prerequisites: -----

1S3509 Operations Research e & gay

Introduction, formulation of mathematical models, linear programming models, graphical
solution - Algebraic solution: The simplex method, special cases and applications, principles of
project management, CPM and PERT, time, cost and resource allocation analysis, Transportation
and assignment Problems, Spanning trees algorithms.

Prerequisites: BS1103(Probability and Statistics Applications in Computer)

IS3510 Information Security la glaal) Gaali

In this, course students learn basics of information security, in both management aspect and
technical aspect. Students understand of various types of security incidents and attacks, and
learn methods to prevent detect and react incidents and attacks. Students will also learn basics
of application of cryptography, which are one of the key technologies to implement security
functions.Major Topics to be Include: Introduction to Information Security: Attacks,
Vulnerability, Security Goals, Security Services and mechanisms, Conventional Cryptograph
Techniques: Conventional substitution and transposition ciphers, One time Pad, Block cipher and
Stream Cipher, Steganography, Symmetric and Asymmetric Cryptographic Techniques: DES,
AES, RSA algorithms, Authentication and Digital Signatures: Use of Cryptography for
authentication, Secure Hash function, Key management - Kerberos, Program Security:
Nonmalicious Program errors—— Buffer overflow, Incomplete mediation, Timeof check to Time
use Errors, Viruses, Trapdoors, Salami attack, Man-in-the- middle attacks, Covert channels,
Security in Networks: Threats in networks, Network Security Controls Architecture, Encryption,
Content Integrity, Strong Authentication, Access Controls, Wireless Security, Honeypots, Traffic
flow security, Firewalls - Design and Types of Firewalls, Personal Firewalls, IDS, Email Security-
PGP’S/MIME




Prerequisites: 151201 (Introduction to Information Systems)

1S3511 Information Storage and Retrieval Cilaglaall pla il g (A3

Introduction to information retrieval and extraction systems. Conventional information retrieval
systems. Document processing. Automatic indexing. Information retrieval models. Retrieval
performance evaluation. Query operation. Clustering techniques. Searching on the Web.
Information extraction.
Prerequisites: 1S2402 (Database Systems)

1S3612 Data Mining bl e il
This course is an introductory course on data mining. It introduces the basic concepts, principles,
methods, implementation techniques, and applications of data mining, with a focus on two
major data mining functions: (1) pattern discovery and (2) cluster analysis. Major Topics to be
Included: overview over various types of data (for example tables, text, graphs) and their
properties, an overview of different methods to explore large amounts of data, data
preprocessing (for example normalization, PCA), introduction to classification methods (for
example k-NN, C4.5), introduction to clustering methods (for example k-means, single-link, DB-
Scan, graph clustering algorithms), introduction to association analysis (for example Apriori),
social and ethical aspects in the area of data mining, validation.
Prerequisites: 1S2402 (Database Systems)

1S3613 Intelligent Information Systems LS e glaal) alii

The large amounts of structured, unstructured, or multimedia data produced in various domains,
especially the World Wide Web, require intelligent strategies for analysis, semantic modeling,
processing, retrieval, extraction, and integration of information. Intelligent information systems
require engineering approaches, concepts, methods, and tools for information and services
provided in a machine-interpretable way. This includes areas like relational databases, web
information systems, non-standard storage, (Web) search strategies, data and web mining,
social/semantic web intelligence, pattern recognition, artificial intelligence, recommendation
systems, personalized and context-aware systems, and cooperative situation awareness.
Additionally, accessibility and assistive technologies have become key aspects of intelligent
information systems. The specialization in Intelligent Information Systems aims at conveying
these competences and skills. 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.

Prerequisites: 1S1201 (Introduction to Information Systems)

IS3614 Advanced Database Systems daaiial) clill) a0 g8 Al

Database systems concepts and architecture. Concepts used in UML, EER, and XML.
Transformation of conceptual models to arelation. Properties of normalization up to 4NF. Views,
implementation of integrity constraints. Centralized, decentralized and distributed databases.
Transaction handling. Concurrency and recovery. Query optimization. Advanced and embedded
SQL. Triggers and stored procedures. The problem of using different architectures in client and
server-side applications. Techniques for efficient storing, accessing, securing, and recovering of
data. Implementation of advanced structures in relational, hybrid, and object-oriented
databases. Techniques for distributed databases.

Prerequisites: 1S2402 (Database Systems)
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1S3615 E-Commerce Technologies 4 g ASIY) B il iyl
Students examine how the internet is rapidly becoming one of the primary communications,
marketing, and commercial medium for businesses in almost every industry, and how managers
can effectively use this tool to execute their organization’s strategic plans. Topics include an
overview of electronic commerce; e-marketplaces including auctions and portals; online
marketing and consumer behavior; business-to-business e-commerce; e-government; e-learning;
social networks; search engine maximization; e-commerce security; payment solutions and
order fulfillment; e-commerce security; e-commerce strategy and global issues; legal, ethical and
tax issues; and launching an e-commerce business.
Prerequisites: 1S2403 (Systems Analysis and Design)

1S3616 Enterprise Integration s gal) Jalss
This course focuses on the integration of information systems in organizations, the process by
which different computing systems and software applications are linked together physically or
functionally. It examines the strategies and methods for blending a set of interdependent
systems into a functioning or unified whole, thereby enabling two or more applications to
interact and exchange data seamlessly. The course will explore tools and techniques for systems
integration as well as proven management practices for integration projects.
Prerequisites: 1S2403 (Systems Analysis and Design)

1S4717 Data Warehouses i) e gl
Major Topics to be Included: Course Introduction and Review of E-R Model, Relational Model
and Normalization, Structured Query Language Review, Data Warehouse Project Planning, Data
Warehouse Architecture, Dimensional Modeling, Extraction, Transformation and Loading (ETL)
and ELT, Data Warehouse Technical Architecture, CAP Theorem, NoSQL Database Systems,
Distributed Data Processing Architectures: HADOOP [ SPARK, Web Applications Integration,
XML and semi-structured data analytics, Bl Application Design and Development
Prerequisites: 1S2402 (Database Systems)

1S4718 Big Data Analytics 8 _uasl) i) Julas
Overview of big data: history of big data, its elements, career related knowledge, advantages,
disadvantages. Real-world examples. Using Big Data in Businesses. Technologies for Handling
Big Data. Predictive Analytics on Big Data. This includes practical exercises to familiarize students
with the format of big data. It also provides a first hands-on experience in handling and analyzing
large, complex data structures.
Prerequisites: 1S2402 (Database Systems)

1S4719 Software Testing and Quality Assurance Cilaa ) Baga Glasdg Ll

This course aims at giving students a good overall understanding of the various techniques and
approaches to software quality building and assurance. Students should learn the benefits and
applicability of several techniques and approaches with the understanding of critically evaluate
and assess the context specific merits and shortcomings of them. There are four major topics:
Requirement’s elicitation and user-centered development. Communicating with customers,
users, and other stakeholders about requirements. User-centered design. Evaluating usability of
a software product. Requirement’s analysis. Software development as problem solving.
Identifying, structuring, and classifying problems through Problem Frames. Building
specifications from requirements. Verification and validation. Defining the testing mission. Test
strategies. Techniques of conformance testing. Validating preliminary designs through
prototyping. Quality management. Measuring software quality. Software quality standards.
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Prerequisites: CS3507 (Software Engineering)

1S4720 Knowledge Representation 48 pal) Jias

The course covers basic concepts in knowledge representation, reasoning, and its application in
the Semantic Web. Introduction to knowledge representation and its role in artificial
intelligence, enable students to design and apply knowledge-based systems, and understand the
limitations and complexity of algorithms for representing knowledge. Knowledge graphs,
ontology design patterns, description logic, linked data frameworks). Knowledge Extraction as
a hybridization of either rule-based heuristic (scraping, linguistic patterns, graph-based data
analysis), or statistical methods (machine learning, data mining) for extracting data from
arbitrary content.

Prerequisites: 1S2402 (Database Systems)

Security Assurance and Information
Systems Auditing

In the course “Information Systems Auditing, Controls and Assurance”, students will explore
risks of information systems, and how to mitigate the risks by proper IS Controls. They will also
get familiar with the IS Audit procedures and how they are applied during the IS development
throughout the Systems Development Life Cycle (SDLC). Finally, students will get to observe
how we can make the system changes more manageable using formal IS Management practices,
such as Change Management Controls and Emergency Changes.

Prerequisites: 1S3510 (Information Security)

1S4721 e glaal) Aadit] daaf g (Y (lasia

1S4822 Data Visualization liball (A pal) (2 padl

This course is all about data visualization, the art and science of turning data into readable
graphics. Major Topics to be Included: Introduction to data visualization- Data for data graphics,
Tableau introduction, Design principles- Categorical, time series, and statistical data graphics,
Storytelling- Multivariate displays, Geospatial displays, Dashboards, interactive and animated
Displays, The visual pitch.

Prerequisites: 1S2402 (Database Systems)
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Data Science is the study of the generalizable extraction of knowledge from data. Being a data
scientist requires an integrated skill set spanning mathematics, statistics, machine learning,
databases and other branches of computer science along with a good understanding of the craft
of problem formulation to engineer active solutions. This course will introduce students to this
rapidly growing and equip them with some of its basic principles and tools as well as its general
mindset. Students will learn concepts, techniques and tools they need to deal with various facets
of data science practice, including data collection and integration, exploratory data analysis,
predictive modeling, descriptive modeling, data product creation, evaluation, and elective
communication. The focus in the treatment of these topics will be on breadth, rather than depth,
and emphasis will be placed on integration and synthesis of concepts and their application to
solving problems. To make the learning contextual, real datasets from a variety of disciplines will
be used.

Prerequisites: BS1103 (Probability and Statistics applications)
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This course intends to introduce special topics of current trends in information systems. Such
possible topics include: requirement engineering tools and methods, simulation, virtual reality,
internet security, data warehousing and mining, geographic information systems, telemedicine
and medical informatics, workflow management, quantitative and qualitative methods in
information systems, global information technology management, intelligent agent technology
and applications, human computer interaction, computer-based learning and training,
philosophical foundations of information systems, absorbing continuous IS developments in
organizations, IS professional and organizational needs, organizational learning and
collaborative technologies, understanding and managing information users behavior, policy,
legal and security issues in IS, and virtual organizations, ...etc. This course is essentially a
flexibility enhancing will be filled on a year-by year basis.

Prerequisites: Level (4)
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Apply the knowledge and skills gained in previous courses to synthesize a solution to a significant
and realistic problem. Participate in team project activities, including: problem analysis, software
requirements specification, software project planning, and software design. Software design
documentation and oral presentation are an integral part of the course.

Prerequisites: Student pass (90) Credit hours
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Team project activities include software design reviews, implementation, software quality
assurance, software testing, integration, project documentation, presentations and
demonstration. Also covers social and ethical implications of the computing profession.

Prerequisites: 1S4798 (Project-1)
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