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Description of the Course:

Course Details
Code Course Name Prerequisite

BS 101 Calculus - Mandatory Course None
Brief Course Description:

This course aims to introduce students to the basic concepts of calculus and to develop
the student’s confidence and skill in dealing with mathematical expressions, as well as cover
the topics of real numbers and functions, inequalities and absolute values, the domain and
the range of a function, operations and properties of functions composite functions, even
and odd functions, increasing and decreasing functions, the inverse functions, limits and
continuity of functions, limit of sequences, differentiation, the integration, definite integrals,
applications of the integration, the continuity of a function at a point and interval, and the
skill to search the Internet for up to date problems and concepts related to the probability
and integration.

Course Details
Code Course Name Prerequisite

BS 103 Discrete Mathematics - Mandatory Course BS101
Brief Course Description:

This course aims to cover discrete mathematical topics most directly related to computer
science. Topics included: logic, relations, functions, basic set theory, countability and counting
arguments, proof techniques, mathematical induction, graph theory, combinatory, discrete
probability, recursion, crecurrence relations, and number theory with an emphasis on
application on computer science. Upon the completion of this course, students will be able
to read, interpret and write some basic mathematical notation, recognise and/or construct
examples of mathematical objects such as sets and functions, identify and use several
mathematical models (e.g. propositional logic, trees), recognise valid logical mathematical
arguments and construct valid arguments/proofs, and simplify complex mathematical
scenarios using logical thinking and problem-solving skills.

Course Details
Code Course Name Prerequisite
CS 101 introduction to Computer Science - Mandatory Course None
Brief Course Description:

The course aims to provide the student with an introduction to computational thinking and
problem solving. It is including the basic terminologies in computer, hardware and software
components, and communications technology. Also, different numbering systems such as
(decimal, binary, hexadecimal). The course should give a tour of the branches of computer
science: computer programming, graphics, networks, system analysis and design. It also
focuses on operating systems design and implementation, Basic structure, process and
thread management, process synchronization and communication mechanisms, memory
organization and management, I/O device management, secondary storage, and file systems.
Upon the completion of this course, students will be able to apply elementary computing
concepts including variables, loops, conditionals, and using programming language syntax.
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Course Details
Code Course Name Prerequisite

CcS 102 Computer Programming -
Mandatory Course

Brief Course Description:

The course aims to give the student problem solving and computer programming skills
based on the programming concepts in a light of learning a programming language.
The student will learn the fundamentals of computer programming including how to
write, compile and execute programs. It includes programming language fundamentals
(basic data types - program structure - statements - expressions - /O operations -
control statements - computer architecture algorithms - functions and their interfaces
- arrays (ID and 2D) - string manipulation - I/O File Streams - Structures). Upon the
completion of this course, students will be able to demonstrate sound techniques for
designing, developing, and deploying programs, illustrate fundamental programming
aspects through a programming language, apply problem-solving skills that will provide
a foundation for more advanced programming courses.

None

Course Details
Code Course Name Prerequisite

CS171 Introduction to Information Systems -
Mandatory Course

Brief Course Description:

This course aims to provide an overview of computer and information systems
concepts along with a working knowledge of some of the most popular software
tools currently available, explains information systems and computer software
concepts and introduce communication and project management technigues. Upon
the completion of this course, the student should be able to identify typical systems
such as management information systems (MIS), library information systems (LIS), and
geographical information systems (GIS).

None

Course Details
Code Course Name Prerequisite

H105  English Language - Mandatory Course None
Brief Course Description:

This course to aims introduce the technical English styles and modern trends to allow
communicating anidea or a problem in English to a reader effectively. It helps students
in researching, planning, writing, revising, and presenting a formal technical report.
The emphasis will be on the technical English that is oriented towards computer and
information technology. Upon the completion of this course, the student should be
able to expose to write documents as proposals, projects, term papers, specification
sheets, user manuals and project catalogs.
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Course Details
Code Course Name Prerequisite

BS102 Linear Algebra - Mandatory Course BS 101
Brief Course Description:

This course aims to introduce students to the following topics: Linear systems and
matrices, introduction to linear systems, Gauss-Jordan elimination, matrix operations,
inverses of matrices, determinants, 2 x 2 determinants, higher-order determinants,
determinants and elementary row operations, Cramer's rule and inverse matrices,
vectors in the plane and in space, vector spaces, the vector spaces R2, the vector
space R3 Orthogonally, the Dot product, associated Matrix of a linear transformation,
Eigenvalues and Eigenvector, Diagonalization, including fundamental theorems and
useful examples.

Course Details
Code Course Name Prerequisite
BS 110 Probability and Statistics - Mandatory Course BS101
Brief Course Description:

This course aims to introduce students to the basic concepts and logic of statistical
reasoning and gives the students introductory-level practical ability to choose,
generate, and properly interpret appropriate descriptive and inferential methods. In
addition, the course helps students gain an appreciation for the diverse applications
of statistics and its relevance to their lives and fields of study. It emphasizes on
two different concept probability and statistics and statistical reasoning. Upon the
completion of this course, students will be able to understand probability models
and statistical methods, encounter random variables, in particular the gaussion
random varidble, calculate various moments of common random variables including
at least means, variances and standard deviations, and calculate the distribution of
a function of a random variable.

Course Details
Code Course Name Prerequisite
H101 Introduction to Ecology - Mandatory Course None
Brief Course Description:

This course aims to discuss the concepts of the ecosystem, populations, communities,
the flows of energy, material cycles, and biotic diversity. It includes population structure
and dynamics, organization and classification of communities, and nutrient and energy
flows in ecosystems, technigques, and methodologies to assess organism, population,
community, or ecosystem interactions, current ecological approaches used to quantify
impacts of natural and human disturbances on ecosystem structure and function.
Upon the completion of this course, the student should be able to identify the principles,
methods, and vocabulary of ecology, and analyze and discuss issues concerning
population ecology, community ecology, and ecosystem ecology

27'



Course Details
Code Course Name Prerequisite

CS173  Introduction to Databases - Mandatory Course CSs171
Brief Course Description:

This course aims to provide an overview about database systems.it includes database
models and systems hierarchical, network, relational, and object-relational, database
design principles, structures for efficient data access, query languages and processing,
database applications development, views, security, concurrency, recovery. This course
investigates the process of relational database design starting from conceptual
database design, through logical database design including physical database design,
database tuning and administration.

Upon the completion of this course, the student should be able to analyze/predict/
improve query processing efficiency of the designed database using indices and
suggest a database design in the E-R model and convert to a relational database
schema in a suitable normal form.

Course Details

Code Course Name Prerequisite
CS 103 object Oriented Programming - Mandatory Course CS102
Brief Course Description:

The course aims to give object-oriented programming concepts to those who have
learnt basic programming concepts. It focuses on object-oriented programming
using C++ / Java. The main concepts discussed are: Objects, Data Abstraction, Data
Encapsulation, Polymorphism, Inheritance, information hiding, patterns, and CRC card
and the parameterized data types. The course illustrates the programming language
constructs that are used to implement these concepts. For example, Classes, Overloaded
Operators, Overridden Methods, Friend Functions, Virtual Functions, and Templates,
etc. Upon the completion of this course, students will be able to describe key concepts
of object-oriented programming paradigm, interpret real world problems in terms of
objects rather than procedure, and apply object-oriented programming principles to
implement small and medium scale programs with simple graphical user interface.

Course Details
Code Course Name Prerequisite
H104 Arabic Language - Mandatory Course None
Brief Course Description:

This course aims to increase vocabulary and extend facility with arabic grammatical
forms, develop reading and writing abilities beyond the range of a simple sentence to
that of more complex structures, and emphasis on the technical uses of the arabic
Language. Upon the completion of this course, the student should be able to expose
to write documents as proposals, projects term papers, specification sheets, user
manuals and project catalogs.
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Course Details
Code Course Name Prerequisite

CS201  pata Structures - Mandatory Course CS102
Brief Course Description:

The course aims to enable students to understand and implement common data structures
and algorithms to manipulate those data structures using C++ techniques. Emphasis will
be on a lot of practice in writing codes to implement all the major data structures. Some
of the data structures this course will encounter include abstract data types (ADTs) suc
as linked lists, stacks, queues, trees, heaps, hash tables, and graphs. The students will
study and analyze algorithms for searching, traversing trees, hashing, manipulating priority
queues, sorting, finding shortest paths in graphs, and the use of pointers and allocated
memory. Upon the completion of this course, students will be able to Understand the design
of fundamental data structures as well as algorithms that operate on them, get rigorous
hands-on experience onimplementing different data structures in a programming language,
and summarize data structures according to their typical uses, strengths, and weaknesses
for designing optimized computer-based systems.

Course Details

Code Course Name Prerequisite
cs 270 Systems Analysis and Design - Mandatory Course CS173
Brief Course Description:

This course focuses on the systems analysis and Design techniques employed in
the development of software applications. Topics include data flow diagrams, data
dictionary, process specifications, software process and process models (e.g. Rational
Unified Process), project management, structured and object oriented analysis, system
design, quality systems, system and software architecture, design patterns, reuse and
component-based design, change control and configuration management. Upon the
completion of this course, the student should be able to understand the principles and
tools of systems analysis and design, and application of computing in different context.

Course Details

Code Course Name Prerequisite
BS 205 Operations Research - Mandatory Course BS 101
Brief Course Description:

This course presents new description: convex set function and concave function,
feasible region o solution, and modeling in operations research, linear programming,
graphical method, Dudlity, sensitivity analysis, network models, shortest path, maximum
flow problems, transportation and assignment problems. The course also includes case
studies on Game theory, Fractional linear programming. Upon the completion of this
course, students will be able to understand how to formulate problems, construct and
solve mathematical models, apply the systems approach to problem solving, and apply
the general concepts of optimization to solve these models.
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Course Details
Code Course Name Prerequisite

BS 221 Physics - Mandatory Course None
Brief Course Description:

This course gives an introduction to analog and digital electronics with an emphasis on
their use in the laboratory. Topics include linear devices and basic linear circuit analysis,
diodes, transistors, op. amps, the use of digital components including logic gates, flip-
flops, counters, clocks and microcontrollers, and analog to digital conversions. Also, the
scientific method and some major topics in physics, including forces and motion, energy,
gravity, electricity and magnetism, thermodynamics, and optics. Upon the completion
of this course, students will be able to design experiments and acquire data in order
to explore physical principles, effectively communicate results, and critically evaluate
related scientific studies.

Course Details
Code Course Name Prerequisite

H203 Human Rights - Mandatory Course None
Brief Course Description:

This course aims to provide a basic introduction to international human rights, their
conceptualand historical foundations, as well as the main international legal instruments
and institutions aimed at protecting and promoting human rights worldwide. The
course will offer a variety of disciplinary perspectives on the subject of human rights
starting most prominently from international law, but including also history, philosophy,
social anthropology and theories of international relations. Throughout the course,
concrete case studies will be used to illustrate the range of human rights problems as
well as the utility of the accountability paradigm to current international and national
events and problems. Upon the completion of this course, the student should be able
to understand human rights and advocate the examination of specific foreign policy
choices and NGO strategies designed to advance human rights.
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Course Details
Code Course Name Prerequisite
H204  Business Administration - Mandatory Course None
Brief Course Description:

This course aims to introduce the functions of management, including planning, organizing,
leading, and controlling. Topics include the context of management, the planning process,
decision-making, organizational structure, leadership, motivation, and the control process.
Applications and problem solving in the real-life business context will be emphasized through
examining the factors that lead towards successful administration of a business, and the
leadership skills and behaviors necessary for achieving organizational goals and objectives.
Upon the completion of this course, the student should be able to exposure to management
skills and practices.

Course Details

Code Course Name Prerequisite
CS 243 Frundamentals of Multimedia - Mandatory Course CSl101
Brief Course Description:

This course aims to explain the fundamental principles of multimedia systems and how they
are being developed and applied, technologies underlying digital images, videos, and audio
contents, including various compression techniques and standards, and the issues to deliver
multimedia content over the Internet. The course will include multimedia hardware: multimedia
objects and their acquisition, applications of multimedia, multimedia tools and techniques,
authoring advanced multimedia applications using authoring systems, investigating windows
programs for multimedia applications. The types of multimedia information: text, speech,
audio, images, graphics, video, animation and their characterization; multimedia processing,
compression standards and techniques, multimedia systems, storage and I/O devices as
well as content generation and manipulation tools, multimedia networking characteristics,
requirements and protocols, multimedia applications in communication, database and
entertainment.

Course Details
Code Course Name Prerequisite

csalu File Processing - Mandatory Course Cs102
Brief Course Description:

The course aims to give an overview about file design, fle manipulation, blocking and
buffering (both single & double buffering). Types of storage devices (magnetic tapes,
magnetic disks) are presented. Space and time calculation, Sequential file, relative file,
indexed sequentialfile, multiple key file and direct access file. Also, the external sort / merge
algorithms and file systems-disk scheduling. Also, it gives a good practice on applying
different operations on files and data structures, recognizing the file access algorithms
and file organization strategies, and how to implement file-based programs. Upon the
completion of this course, the student should be able to apply the basic techniques of file
processing design; recognize and identify the basic procedures, devices, and purposes
of data processing; design, code, test, and document programs of different complexity.
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Course Details
Code Course Name Prerequisite
H202 Work Ethics - Mandatory Course None
Brief Course Description:

This course aims to study of ethical principles and of ethical problems in the
professional world. The course is intended to provide students with the ability to
analyze ethical situations within a specific profession such as health care, business, and
public administration. The course includes the study of codes of ethics, and individual
projects. Upon the completion of this course, the student should be able to analyze a
philosophical argument on a specific problem or question in professional ethics, and
apply specific ethical theories to current social issues and examples of institutional or
interpersonal conflict.

Course Details
Code Course Name Prerequisite

H 211 Quality Assurance and Control -
Mandatory Course

Brief Course Description:

The course aims to explain the natures of Quality Assurance & Quality Control by
comprising a balanced blend of the statistical quality control concepts and hands-on
training in the methods, standards and guidelines currently being used for industrial
quality control. Topics will emphasis on factorial design, sampling inspection, attribute and
variable acceptance plans, six-sigma and TOM. Upon the completion of this course, the
student should be able to understand the concepts underlying statistical quality control
and to develop their ability to apply those concepts to the design and management of
quality control processes in industries.

None

Course Details

Code Course Name Prerequisite
CS304 Assembly Language - Mandatory Course CS102
Brief Course Description:

The course aims to give an introduction to the assembly levels, machine organization,
data representation, assembly language programming, subroutine linkage, machine
language encoding, interrupt/exception handling, CPU datapath and control design. The
course emphasizes on the architecture of processors, memory system organization and
architecture, input/output, exceptions/interrupts and software interfaces. The general
concepts of assemblers and assembly language programming will be overviewed
through the Intel 80x 86 processor families. Upon the completion of this course, the
student should be able to translate high level programming language into assembly
language, perform simple optimizations by hand, trace and debug at the assembly
level, understand and extend simple CPU implementations, understand basic interrupt/
exception handling, and make simple performance estimates for assembly codes.
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Course Details
Code Course Name Prerequisite

CS306  web Programming - Mandatory Course csloe
Brief Course Description:

The course aims to give an introduction to programming for the World Wide Web, learn about the
relationship between clients and servers, how the internet works, and how web pages are designed,
developed, and constructed using several technologies: HyperText Markup Language (HTML) for
authoring web pages, Cascading Style Sheets (CSS) for applying stylistic information to web pages,
JavaScript (JS) for creating interactive web pages, Asynchronous JavaScript and XML (Ajax) for
enhanced web interaction and applications, PHP web services for handling and responding to
web services requests, Structured Query Language (SQL) for interacting with databases, N-tier
application architecture, Sessions and state management, Security for web applications, and web
services. Upon the completion of this course, the student should be able to learn HTML tags and
JavaScript Language programming concepts and techniques, develop the ability to logically plan
and develop web pages, and learn to write, test, and debug web pages using HTML and JavaScript.

Course Details

Code Course Name Prerequisite
CS 320 Quality Assurance and Control - Mandatory Course CS 304
Brief Course Description:

This course ams to provide students with a solid understanding of fundamental architectural
technigues used to build today's high-performance processors and systems. Course topics
include pipelining, superscalar, out of order execution, multithreading, caches, virtual memory,
and multiprocessors. Some emphasis will be placed on hardware/software interaction to achieve
performance. Issues affecting the nexus of architecture, compilers and operating systems will be
briefly touched upon. Upon the completion of this course, the student should be able to understand
the design of a pipelined CPU and cache hierarchy, analyze and evaluate CPU and memory
hierarchy performance, understand the trade-offs in modern CPU design including issues affecting
superscalar and dynamically scheduled architectures, amd understand the hardware design of
multiprocessors including cache coherence and synchronization.




Course Details
Code Course Name Prerequisite

CS 315 Software Engineering - Mandatory Course Cs 270
Brief Course Description:

This course ams to introduce how to create practical, cost-effective solutions to computing
and information processing problems, preferentially by applying scientific knowledge, developing
software systems in the service of mankind. This course covers the fundamentals of software
engineering, including understanding system requirements, finding appropriate engineering
compromises, effective methods of design, coding and testing, team software development,
and the application of engineering tools. The course will combine a strong technical focus with a
capstone project providing the opportunity to practice engineering knowledge, skills, and practices
in a redlistic development setting with a real client through the software development life cycle from
requirements definition to development and evaluation. Upon the completion of this course, the
student should be able to understand different software processes and how to choose between
them, know how to elicit requirements from a client and specify them, design in the large, including
principled choice of a software architecture, the use of modules and interfaces to enable separate
development, and design patterns.

Course Details
Code Course Name Prerequisite

CS 312 Analysis of Algorithms - Mandatory Course CS 201
Brief Course Description:

The course aims to introduce how to design computer algorithms, as well as analysis of sophisticated
algorithms. It will cover the following topics: problem solving strategies, principles of algorithm design,
metrics for evaluating designs, iterative and recursive algorithms, structured and object-oriented
paradigms. Algorithms for sorting and selection, randomized techniques, search structures (heaps,
balanced trees, hash tables), dynamic programming and greedy algorithms, amortized analysis and
graph algorithms (breadth- and depth-first search, MST's, shortest paths). Upon the completion
of this course, the student should be able to analyze the asymptotic performance of algorithms,
write rigorous correctness proofs for algorithms, demonstrate a familiarity with major algorithms
and data structures, apply important algorithmic design paradigms and methods of analysis, and
synthesize efficient algorithms in common engineering design situations.

Course Details

Code Course Name Prerequisite
CS 309 Mobile App Development - Mandatory Course CS 306
Brief Course Description:

The course aims to illustrate how to deal with developing mobile appllications of various types.
Emphasising on the processes, tools and frameworks required to develop applications for current
and emerging mobile computing platforms, e.g. Android, Windows and iOS. The course will explain
how to work at all stoges of the software development life cycle from inception through to
implementation and testing. It will introduce 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 the completion of this course, the student should be able to create, debug, and test
basic applications for mobile devices.
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Course Details

Code Course Name Prerequisite
CS 307 Analysis of Algorithms - Mandatory Course CS102
Brief Course Description:

The course aims to provides an introduction to logic programming through discussing language
design, programming techniques, theoretical foundations and efficient implementation. The
outlinea of this course is explaining how to deal with the logic programming paradigm and Prolog.
It discusses the syntax and the semantics of Prolog, the working of the interpreter in various
applications of Prolog. In particular, the course considers the use of Prolog for Database Querying,
for parsing and for problem solving in artificial inteligence and finally meta-programming aspects
of Prolog will be emphasized. Upon the completion of this course, the student should be able to
e conversant with the syntax and semantics of propositional and predicate logic, familiar with a
variety of applications of predicate logic in software verification, databases and knowledge-based
systems, write specifications in predicate logic expressing state constraints and programs in a logic
programming language, understand both the top-down and the bottom up operational semantics
of logic programs and construct correctness proofs for simple programs.

Course Details
Code Course Name Prerequisite

CS 350 Introduction to Computer Networks - CS 320
Mandatory Course

Brief Course Description:

This course aims to provide an introduction to computer networks, with a special focus on the
Internet architecture and protocols. Topics include layered network architectures, addressing,
naming, forwarding, routing, communication relidbility, the client-server model, web and email
protocols, coommunication protocols, data link control, medium access control, and an introduction
to local area networks, metropolitan area networks and wide area networks. Besides the theoretical
foundations. Upon the completion of this course, the student should be able to understand various
types of computer networks, have experience in designing coommunication protocols, expose to the
TCP/IP protocol suite.

Course Details

Code Course Name Prerequisite
CS340 Computer Graphics - Mandatory Course CS 304
Brief Course Description:

This course aims to introduce the basic concepts of computer graphics. It provides the necessary
theoretical background and demonstrates the application of computer science to graphics. Its
content covers the fundamental topics such as graphics representations and transformations,
the viewing pipeline, visibility, lighting, and textures, as well as more advanced areas such as ray
tracing and global ilumination, -2D and -3D modeling and transformations, viewing transformations,
projections, rendering techniques, graphical software packages and graphics systems. Upon the
completion of this course, the student should be able to understand the processes of developing
graphical applications in conjunction with a specially developed graphics library.

35'



Course Details
Code Course Name Prerequisite
CSs 321 Compiler Design and Theory- Mandatory Course CS 320
Brief Course Description:

This course aims to teach students the fundamental concepts and techniques used for building
a simple compiler. Focusing on both theory and practice by using a sample language to explore
the lexical, syntactic, and semantic structures of programming languages. Also, it will help to learn
how to use those structures in implementing a demonstrative compiler, include the examination
of intermediate code states, machine code optimisation techniques and support for advanced
language features. it will support the understanding of different considerations and phases of
compilation, the impact of language attributes upon the compilation process, the effect of hardware
features on the generated code and the practical fundamentals of compiler implementation. Upon
the completion of this course, the student should be able to acquire practical skills to write a simple
compiler with an imperative programming language, and understand the concepts of scanning,
parsing, name management in nested scopes, and code generation.

Course Details
Code Course Name Prerequisite

CS 498 Graduation Project 1- Mandatory Course CS 315
Brief Course Description:

This course aims to give the student a chance to put to practical use all the knowledge acquired since
starting the program. It focuses on a specific problem, preferably a reallife one, and culminates in an
innovative software/hardware solution. It should develop the groundwork for the required solution,
especially a meticulous systems analysis study. A system design phase should be carried out, with
a prototype or some preliminary implementation highly recommmended. Upon the completion of
this course, the student should be able to work in a team, investigate a specified problem, explore
appropriate solutions to the problem to meet the project's requirements, provide a cost analysis
and build a prototype design. At the end of the course, the students' teams are required to submit
written reports and participate in departmental oral presentations for examination.

Course Details
Code Course Name Prerequisite

CS 460 Artificial Intelligence - Mandatory Course CS3l2
Brief Course Description:

This course aims to introduce the basic concepts and methods of artificial inteligence from a
computer science perspective by emphasizing on the selection of data representations and
algorithms useful in the design and implementation of intelligent systems. The topics include Al
methodology and fundamentals, intelligent agents, search algorithms, game playing, supervised and
unsupervised learning, decision tree learning, nearest neighbour methods, dimensionality reduction,
clustering, kernel and support vector machines, uncertainty and probability theory, probabilistic
reasoning in Al, Bayesian networks, statistical learning, and fuzzy logic. Upon the completion of this
course, the student should be able to explain Artificial Inteligence and how to identify systems
with Artificial Intelligence, explain how Artificial Inteligence enables capabilities that are beyond
conventional technology, use classical Artificial Intelligence techniques, and apply Artificial Intelligence
techniques for problem solving.
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Course Details
Code Course Name Prerequisite
CS 443 Digital Image Processing - Mandatory Course CS 340

Brief Course Description:

This course aims to illustrate the properties of digital images, digital image processing
technigues, design of display systems and algorithms. It also explains time and frequency
representations, filters,image formation and enhancement, Image sampling and quantization,
color, point operations, segmentation, linearimage filtering and correlation, image transforms,
Eigen images, multidimensional signals and systems, multi-resolution image processing,
wavelets, morphological image processing, noise reduction and restoration, simple feature
extraction and recognition tasks. Upon the completion of this course, the student should
be able to write and investigate image processing algorithms, interpret image storage,
sampling, and frequency domain processing operations, evaluate current technologies and
issues that are specific to image processing systems, analyze different motion compensation
technigues, and integrate concepts of various image processing algorithms.

Course Details
Code Course Name Prerequisite
CS 431 Theory of Operating Systems - Mandatory Course CS 320
Brief Course Description:

This course amis to teach the concepts and principles that underlie modern operating
systems, and a practice component to relate theoretical principles with operating
system implementation. Topics will be covered throughout this course are processes
and processor management, concurrency and synchronization, memory management
schemes, file system and secondary storage management, security, and protection. It
also discusses many advanced topics in operating system design and implementation.
Upon the completion of this course, the student should e able to acquire the basic
operating system concepts such as processes & threads, explain the details of some
units such as memory management, I/O, and File systems.

Course Details
Code Course Name Prerequisite

CS 499 Data Communications - Mandatory Course CS 498
Brief Course Description:

This course aims to develop an understanding of the various aspects of data
communications and computer networking systems. Topics include data transmission,
transmission media, signal encoding techniques, error detection and correction, data
compression, ARQ protocols, ALOHA protocol, multiplexing, switching, protocols and
architecture, internetworking and ISDN. Upon the completion of this course, the student
should be able to understand the basic principles of network design, the concept data
communication within the network environment, and the conflicting issues and resolution
techniques in data transmission.
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Course Details
Code Course Name Prerequisite

CS 409 Dynamic Languages - Mandatory Course CS 306
Brief Course Description:

This course aims to provides a broad and pragmatic foundation in the most basic
tool of programming languages, the fundamentals of syntax, parsing, and binding, the
core structural concepts in programming languages, and cover program semantics
and type systems. It explains the tools and technigues of dynamical system, integrates
linguistic theory, psycholinguistics, corpus linguistics, and historical linguistics through the
means of mathematical modeling. Topics include string processing, dynamical systems
and stability, stochastic processes, mathematical models of population dynamics, and
dynamical models of language learning, processing, and change. Upon the completion
of this course, the student should be able to understand how to intermediate optimize
and generate efficient code and reasoning about the correctness of program
transformations.
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Artificial Intelligence Track

Course Details
Code Course Name Prerequisite

CSs 361 Neural Networks - Elective Course CS 307
Brief Course Description:

The course aims to introduce the basic models, learning algorithms, some applications
of neural networks, theory and practice of neural computation. It offers the principles of
neuro-computing with artificial neural networks widely used for addressing real-world
problems, knowledge and tools for the specification, design, and practical implementation
of Artificial Neural Networks. Also, it discusses neuron models, neural network models,
delta learning rule, back propagation algorithm, self-organization learning, the r-4rule,
and application of neural networks. Upon the completion of this course, the student
should be able to know how to use neural networks for solving different problems related
to pattern recognition, function approaximation, data visualization, and so on.

Course Details

Code Course Name Prerequisite
CS 366 Natural Language Processing - Elective Course CS3l12
Brief Course Description:

This course aims to cover the following topics: NLP tasks in syntax, semantics, and
pragmatics, applications such as information extraction, guestion answering, and
machine translation, the problem of ambiguity, the role of machine learning, N-gram
Language Models, Lexical syntax, Hidden Markov Models, the Basic Neural Networks,
LSTM Recurrent Neural Networks, Syntactic parsing Semantic Analysis, Information
Extraction (IE), and Machine Translation (MT).

Course Details

Code Course Name Prerequisite
cs 380 Bioinformatics - Elective Course cs 270
Brief Course Description:

This course aims to provide students of the interdisciplinary practical skills and knowledge
of computational and statistical biosciences for challenging careers in academic,
biotechnology, the pharmaceutical and health care industries. Also, develop competency
in both the design and analysis of studies and the effective extraction of information
in genetics, genomics and other biosciences coupled with the ability to communicate
the information, results, issues and ideas to audiences of both a specialist and non-
specialist background. As well as prepare and provide guidance to perform an original
piece of research within the specialist area in which they wish to pursue their career. Also,
covers the following topics: DNA and protein sequence alignment and analysis, sequence
analysis software, database searching, database search heuristic algorithms, sequence
alignment dynamic programming algorithms, RNA folding, and multiple sequence
alignment and analysis.
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Course Details

Code Course Name Prerequisite
CS 368 Big Data Analytics - Elective Course CS173
Brief Course Description:

This course aims to familiarize the student with the most important information
technologies usedin manipulating, storing, and analyzing big data. We willexamine the basic
tools for statistical analysis, R, and several machine learning algorithms. The emphasis of
the course will be on identify Big Data and its Business Implications, list the components
of Hadoop and Hadoop Eco-System, access and Process Data on Distributed File
System, manage Job Execution in Hadoop Environment, develop Big Data Solutions
using Hadoop Eco System, analyze Infosphere Biginsights Big Data Recommendations,
and apply Machine Learning Technigues using R. We will learn about so-called NoSQL
storage solutions, memory resident databases (VoltDB, SciDB) and graph databases
(Ne4J). Finally, the student should gain the ability to initiate and design highly scalable
systems that can accept, store, and analyze large volumes of unstructured data in batch
mode and/or real time.

Course Details

Code Course Name Prerequisite
CS 378 Information Retrieval Systems- Elective Course csz2ll
Brief Course Description:

This course aims to introduce the principles of information retrieval and their application
to information systems and services are introduced. The course emphasizes models of
user information seeking behavior, human information processing and their relationship
to retrieval models in information systems. It focuses on the principles and methods
of information retrieval through interactive database searching. Problems of online
database organization and structure, search strategy formulation, and online search
service management are investigated. The student should understand the standard
methods for Web indexing and retrieval, be dble to implement, and run and test a
standard IR system.
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Course Details

Code Course Name Prerequisite
CS 314 Human Computer Interaction - Elective Course Ccs102
Brief Course Description:

The course aims to introduce 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 -3D audio),
virtual reality, and spatial displays. Upon the completion of this course, the student should
be able to work on individual and team projects throughout designing, implementing, and
evaluating various interactive systems and user interfaces, and learn about multimodal
displays for conveying and presenting information.

Course Details

Code Course Name Prerequisite
CS 302 Information Security - Elective Course Ccs 270
Brief Course Description:

This course aims to provide an overview about information security principles by engoging
protection concepts such as confidentiality, integrity, and availability of information. Also,
this course will illustrate information security growth with advancements in technology
such as modes threats and attacks, cryptography, user identification and authentication,
and access control based on individual or group privileges. Upon the completion of
this course, the student should be able to understand the security kernels, secure
programming, intrusion detection and response, and operational security issues.

Course Details
Code Course Name Prerequisite
cs 417 Computer Arabization - Elective Course CsS 312
Brief Course Description:

This course aims to discuss a range of issues concerning computer concepts related to
Arabic. Among the issues to be discussed are: Arabic Language Characteristics, Arabic
Character Sets, Standardization, Unicode, Arabization systems, Arabic software tools,
Arabic programming languages and Introduction to Arabic Computations, and other
issues and technigques that arise in computer Arabization. Topics include Arabic coding
systems, Arabic display (visual output), Arabic speech synthesis (audio output), Arabic
optical character recognition (visual input), and Arabic speech recognition (audio input).
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Course Details

Code Course Name Prerequisite
CS 445  computer Vision Systems - Elective Course CS 443
Brief Course Description:

This course dims to develop methods that endble machines to gain the dbility to analyze and
understand visual inputs. This course will explain the low-level image perception aspects, such
as image formation, cameras, color and continue with mid-level vision topics, such as interest
point detection and local feature extraction. Also it introduces the fundamentals of high-level
vision tasks, such as face detection/recognition, object recognition and human motion andalysis.
Upon the completion of this course, the student should be able to identify the requirements
for vision systems in various industrial applications, understand the fundamentals of computer
vision technology and core vision analytics theories and algorithms, and design and apply vision
analytics clgorithms to solve industrial use-case scenarios.

Course Details

Code Course Name Prerequisite
CS 470 Data Warehousing - Elective Course CS173
Brief Course Description:

This course aims to introduce the concepts of database technology used in Business
Intelligence. More precisely, thisincludes multidimensional databases and datawarehouses,
as well as ETL (Extraction, Transformation and Load) processes and basic concepts
of dashboarding. Necessary technigues will be presented for designing, implementing,
exploiting, and maintaining data warehouses, paying special attention to spatio-temporal
data. Also, a particular focus will be given on the problems posed by heterogeneous data
integration and data quality. The students will learn how to define, measure and maintain
data quality in the context of data warehousing. Classical notions of data warehousing and
OLAP are developed: ETL, architecture, conceptual and logical design, query processing
and optimization. At the end of this course, the student will know how to efficiently design,
construct and query a data warehouse to create effective visualizations.

Course Details

Code Course Name Prerequisite
CS 474 wMmedical Inforamtion Systems - Elective Course CS173
Brief Course Description:

This course aims to emphasis on historical foundations, current issues, and industry pressures
pushing modernization and increased sophistication within medical as well as healthcare use
of information technology and provide the student with a complete understanding for the
vocabulary, theory and issues relevant to the advancement of informatics and its application
in the medical and health sciences. This overview of medical and health informatics will focus on
the multi-disciplinary nature of the field. This course includes an overview of, medical informatics,
public health informatics, information technology infrastructure, ethics in computing, computer
security, consumer informatics, clinical software, computing in clinical education, research
computing, health information exchange, and the future of healthcare computing.
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Course Details
Code Course Name Prerequisite

CS 475 Machine Learning a.nd Pattern Recognition - CS 460
Elective Course

Brief Course Description:

This course aims to emphasize on the supervised learning algorithms, including concept
of decision tree, random forest, neural network, Naive Bayes, k nearest neighbors, and
support vector machines. Training and test data are discussed. Concept of learning
as search through a hypothesis space. Overfitting, noisy data, and pruning. Comparing
learning algorithms: cross-validation, learning curves, and statistical hypothesis testing.
Hidden Markov models (HMM's) and their use for speech recognition are also discussed.
The course includes also unsupervised learning, including from unclassified data k-means
clustering, Bayes Decision Theory, Dimensionality reduction, and Non-metric methods for
pattern classification.

Course Details

Code Course Name Prerequisite
CS 476 Data Mining - Elective Course cs 270
Brief Course Description:

This course aims to provide students with the following: Knowledge discovery in
databases. Data mining process, Data cleaning and preparation, mining association
rules, Classification, Prediction, Classification, Prediction, Clustering, Web mining,
Applications of data mining, Mining advanced databases. It integrates techniques from
databases, machine learning, artificial intelligence, statistics, and visualization to discover
implicit and useful knowledge from large datasets. Also, this course will emphasize on
modern approaches such as OLAP, decision tree learning, Bayesian learning, clustering,
association learning, and Real world applications with data mining algorithms and tools.

Course Details

Code Course Name Prerequisite
Ccs 418 Parallel Processing - Elective Course CS 320
Brief Course Description:

This course aims to cover a range of topics involved in designing and programming
parallel architectures and parallel machines and programming paradigms. It includes
data-flow, vector processing, transactional memory, and multithreaded architectures,
parallel memory organization and design, cache design and coherence strategies,
shared-memory and distributed memory systems, symmetric multiprocessors,
distributed-shared memory multiprocessors, multicomputers, and distributed systems,
processor design, communication subsystem, computer networks, routing algorithms
and protocols, flow control, reliable communication, and parallel algorithm design.
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Course Details

Code Course Name Prerequisite
CS 455 Internet of things - Elective Course CS 350
Brief Course Description:

This course aims to provide a deep understanding of loT technologies, loT definitions,
overview, applications, potential, challenges, and architecture. It also explains Layers,
protocols, packets, services, performance parameters of a packet network as well as
applications such as web, Peer-to-peer, sensor networks, and multimedia. LANs, MAC
level, link protocols and machine-to-machine communication. Moreover, it teaches loT
device programming (Arduino and Raspberry Pi), sensing and actuating technologies,
loT protocol stacks, networking design and security enforcement, data science for 0T,
and cloud based IoT platforms. Upon the completion of this course, the student should
be able to apply the technical knowledge and skills to build Internet of Things systems.

Course Details

Code Course Name Prerequisite
CS 461 Cognitive Robotics - Elective Course CS 460
Brief Course Description:

This course aims to provide an introduction to cognitive robotics, a branch of robotics in
which knowledge plays acentralrole in supporting action selection, planning, and execution.
Topics include: general area of robotics, develop software using Robot Operating
System, the principles of robot manipulation and task level robot programming, including
the mathematical tools required to specify the position and orientation of robots and
objects in the robot environment. Upon the completion of this course, the student should
be able to understand what is involved in the design of a cognitive robot, give knowledge
and skills to produce working implementations for simple instances of cognitive fetch and
place tasks.

Course Details

Code Course Name Prerequisite
cs4e2 Cloud Computing - Elective Course CS 431
Brief Course Description:

The course aims to introduce cloud infrastructures, virtualization, software defined
networks, cloud storage, and programming models. It will cover the motivating factors,
benefits and challenges of the cloud, as well as service models, service level agreements
(SLAs), security, cloud service providers, the economical and technological benefits of
the cloud paradigm concept behind data center design and management, software
deployment, virtudlization software, study how to virtualize CPU, memory and 1/O
resources. Upon the completion of this course, the student should be able to identify
the basic ideas and principles in data center design, cloud management techniques and
cloud software deployment considerations.
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Information Technology Track

Course Details

Code Course Name Prerequisite
CS 342 Dpigital Signal Processing - Elective Course CS3le2
Brief Course Description:

This course aims to describe the fundamentals and mathematical principles of DSP.
Topics to be covered include sampling theory, sequence and sequence operation,
discrete-time systems, convolution, discrete-time Fourier analysis and Z-transform,
magnitude and phase responses, group delay, linear phase systems, minimum
phase and maximum phase, all-pass filters. Also, the canonic and non-canonic digital
structures, digital filter design, Butterworth, Chebyshev, and elliptic approximations,
bilinear transformation, window functions, Remez algorithm, and computer-aided filter
design. Upon the completion of this course, the student should be able to apply current
knowledge and applications of mathematics, science, engineering, and technology,
creatively design a system, component or process to meet desired needs within realistic
constraints, identify, formulate, analyze and solve technical and engineering problems.

~ )

Course Details
Code Course Name Prerequisite
CS 351 Simulation and Modeling - Elective Course CS 312
Brief Course Description:

This course aims to introduce the basic concepts of computation through modeling
and simulation that are increasingly being used by architects, planners, and engineers
to shorten design cycles, innovate new products, and evaluate designs and simulate
the impacts of alternative approaches. it discusses distributed simulation techniques
and simulation protocols, and the concepts and terminology of modeling and simulation
field through both analytical and simulative tools. Upon the completion of this course,
the student should be dble to explain the model classification at different level, analyse
complex engineering systems and associated issues, apply advanced theory-based
understanding of engineering fundamentals and specialist bodies of knowledge in the
selected discipline area to predict the effect of engineering activities, and analyse the
simulation results of a medium sized engineering problem.
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Course Details

Code Course Name Prerequisite
CS 432 Distributed Systems - Elective Course CS 431
Brief Course Description:

This course aims to emphasis on the techniques for creating functional, usable, and
high-performance distributed systems its structure investigates multiple levels of
software for distributed. The major topics of this course will include process distribution
and communication, data  distribution, scheduling, concurrency, resource sharing,
synchronization, naming, abstraction and modularity, failure handling, protection from
accidental and malicious harm, distributed programming models, distributed file systems,
virtualization, and the use of instrumentation, monitoring and debuggingtools in problem
solving. Upon the completion of this course, the student should be able to learn the
design and implementation of today’s popular distributed system paradigms, such as
Google File System and MapReduce, implement, and debug large programming projects.

Course Details

Code Course Name Prerequisite
CS 453 Wireless Networks - Elective Course CS 350
Brief Course Description:

This course aims to provide an introduction to various current and next generation
wireless networking technologies and undertakes a detailed exploration of fundamental
architectural and design principles used at all layers. Related protocols and their
performance are studied using formal analytical tools and redlistic simulations. Topics
will be covered include fundamental techniques in design and operation of first, second,
and third generation wireless networks, cellular systems, medium access techniques,
radio propagation models, error control techniques, handoff, power control, common
air protocols (GSM, GPRS, EDGE, WCDMA, cdma2000, etc), radio resource and network
management. Upon the completion of this course, the student should be able to
understand the architecture and applications of current and next generation wireless
networks: Cellular, WLANSs, sensor networks, mobile ad-hoc networks and intermittently
connected mobile networks, understand how to design and analyze various medium
access, resource allocation technigues, and network layer routing protocols along with
key component mechanisms.
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Course Details
Code Course Name Prerequisite

CcS 444 Virtual Reality - Elective Course CS3l2
Brief Course Description:

This course aims to give an introduction to virtual redlity (VR) technology, provide an
overview of the basic principles of VR and virtual environment technology (VET), learn
VR and variety of virtual worlds. The course will cover the history of VR, the relationship
between VR and other mixed reality technologies, design considerations, communications,
hands-on projects as well as social and ethical implications of immersive technologies.
Upon the completion of this course, the student should be able to understand and
evaluate VR systems, applications and simulators and its impact on future digital systems
and user interfaces.

Course Details
Code Course Name Prerequisite

CcS 418 Parallel Processing - Elective Course CS 320
Brief Course Description:

This course aims to cover a range of topics involved in designing and programming
parallel architectures and parallel machines and programming paradigms. It includes
data-flow, vector processing, transactional memory, and multithreaded architectures,
parallel memory organization and design, cache design and coherence strategies,
shared-memory and distributed memory systems, symmetric multiprocessors,
distributed-shared memory multiprocessors, multicomputers, and distributed systems,
processor design, communication subsystem, computer networks, routing algorithms
and protocols, flow control, reliable commmunication, and parallel algorithm design.




Financial Technology Track
Course Details
Code Course Name Prerequisite
CS 311 Decision Support Systems - Elective Course BS 205
Brief Course Description:

The course aims to give an introduction to decision analysis with elements of human cognition
under uncertainty. The topics include structuring decision problems and developing creative
decision options, quantifying uncertainty and preferences, and combining uncertainty and
preferences to arrive at optimal decisions. The course provides the foundation needed to
apply methods of decision analysis in decision support systems, and covers more recent
technologies, e.g. Data Warehouse, Data Mining, and OLAP-technologies.

Course Details

Code Course Name Prerequisite
CS 365  Electronic Government - Elective Course cs31
Brief Course Description:

This course will introduce the ways in which internet technologies are affecting how people
interact with government, and how governments, in turn, are using and managing these
technologies to better provide information and services to the public. The course will then
examine key policy issues relevant to implementation of -government programs, as well
as to the broader use of information technology in democratic societies, the concept of
e-government technology, importance and its impact, the current development models of
e-government services, the benefits of adopting e-governments for all key stockholders,
the main technologies and mechanisms that enable governments to deliver online services,
challenges that may hinder or limit the delivery of e-government services, and how toimplement
and manage effective e-government projects, through addressing some successful projects,
and how e-government can be effective and efficient through a case study.

48




®

Course Details
Code Course Name Prerequisite
H 301 Digital Economics - Elective Course None
Brief Course Description:

This course aims to analyze the economics of digital markets by studying the main
economic characteristics of digital markets, analyze firms' strategies in these markets.
It will cover relevant theoretical and empirical material in industrial organization and
management science and discuss timely case studies, the role of network effects in
digital markets and analyze the economics of multi-sided platforms, consider the
network infrastructures of the Internet and the economic trade-offs at play with net
neutrality and intellectual property in the digital economy and the impact of digitization
on innovation. Upon the completion of this course, the student should be able to learn
economic concepts useful to understand and analyze the digital economy.

Course Details
Code Course Name Prerequisite
CS367 Digital Cryptocurrency - Elective Course CS302
Brief Course Description:

This course aims to give the student the ability to understand the concept of
Cryptocurrency, its Investing, Cryptocurrency Mining Cryptocurrency Wallets,
Cryptocurrency Exchanges, and Blockchain. This course will also include Regulations,
Policies and the Crypto-community, bitcoin protocols, and blockchain distributed ledger
technology. The student should recognize cryptocurrencies, articulate the origin and
history of cryptocurrencies, compare competing crypto wallets and gain the ability to
establish a crypto wallet, and understand how to trade cryptocurrencies.

£
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Course Details
Code Course Name Prerequisite
H302  Financial Technology Market - Elective Course None

Brief Course Description:

This course aims to deal with implications of technological advances on current and
future state of financial industry. The intention is to trigger a disruptive and innovative
thinking process and to enforce the notion that recent structural changes across the
financial industry provide spectrum of valuable internal and external opportunities.
It introduces computational finance and banking technology using the open-source
programming language of python in the context of finance theory and applications.
Upon the completion of this course, the student should be able to describe banking and
finance ecosystem and the role of consumers in shaping up current environment and
gain introductory programming skills in the context of finance theory and its applications.
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Course Details
Code Course Name Prerequisite
H303  Fundamentals of Fin-Tech - Elective Course None
Brief Course Description:

This course aims to provide anintroduction to FinTech such as blockchain, cryptocurrencies,
alternative lending, machine learning, and robo-advising. Topics include but are not
limited to: blockchain and cryptocurrencies, Bitcoin, Ethereum, Altcoins, smart contracts,
decentralized applications, markets for smart contracts, applications of blockchain
technologies in various finance areas, alternative and P2P lending and crowdfunding,
machine learning and its applications in FinTech such as robo-advising. Upon  the
completion of this course, the student should be able to develop a broad understanding
of the recent FinTech development and its impact in the financial industries and have
hands-on and problem-solving experiences that can be useful in FinTech applications
and innovation.

Course Details
Code Course Name Prerequisite
H401  Trading in Modem Financial Markets - Elective Course None
Brief Course Description:

This course aims to introduce the core concepts of fundamental market design and
structure, focussing on the processes that turn orders into trades in securities markets,
and the forces that mould and effect order flow and execution. Upon the completion of
this course, the student should be able to understand today's diverse financial markets
that allowing successful trading strategies to be developed in different instruments and
across many markets, today and in the future.
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Course Details
Code Course Name Prerequisite

H402 Financial Services z_and Electronic Banking - H302
Elective Course

Brief Course Description:

This course aims to provide an overiew about financial Services and how Electronic
Banking technology is changing the face of banking and altering both its risk profile and
business model. It also explains how this technology has major positive implications for
banking operations, banks and their customers. Upon the completion of this course,
the student should be able to learn about digital-banking Innovation, the transition to
e-banking from Conventional Banking, mobile payments, risk management in e-banking,
and banking for international settlement’s risk management principles.

Course Details
Code Course Name Prerequisite

H403  Financial Management in Digitizing era - H303
Elective Course

Brief Course Description:

This course aims to provide an understanding of finance and financial concepts, with
emphasis on innovation and technological changes. Includes the maturation of products
and services used by financial services firms, the monetary and financial system, the
structural position of institutions comprising the financial services industry and their
businesses. Upon the completion of this course, the student should be able to acquire
skills to develop interest rate forecasting models, asset management methodologies,
and time value of digital money applications.

Course Details
Code Course Name Prerequisite

CS450 Knowledge Based Systems - Elective Course CS378
Brief Course Description:

This course aims tointroduce an advanced concepts of Artificial Intelligence (Al) applicable
to selected life science problems such as gene function prediction from transcriptome
data, modelling protein properties, modelling ligand-protein interactions, drug target
discovery, using structured data repositories (ontologies) for reasoning about biological
entities and processes, and extracting information from free text (scientific publications).
Also, the design and implementation of computer programs that apply Al methods and
techniques with a special attention to all-one-wide approaches. This course includes
the following topics: search and heuristic search, introduction to logic and automatic
reasoning techniques, knowledge representation, constraint satisfaction, and advanced
network models.
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Course Details
Code Course Name Prerequisite

CcS473 Geographical In'formation Systems - CS378
Elective Course

Brief Course Description:

This course ams to give the student an understanding of the basic principles of
geographic information systems (GIS) science, Geospatial Data types used in GIS,
principles and methods of GIS data processing, procedures designed to support
the capture, management, manipulation, analysis, modeling and display of spatially
referenced data for solving complex planning problems. This course covers underlying
geographic concepts (world coordinate system and projections, vector map topology,
tiled and layered maps, standard computer map file formats, urban applications, etc),
theoretical concepts of digital input of Geospatial data, and provides computer lab
tutorials and case studies on the leading GIS software such as ArcGIS.
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This course intense to stimulate students to use the English language in their career path. It provides
the student with a wide range of vocabulary and grammar in addition to essential reading and writing
skills necessary for the current globalization era. This course focuses on the proper use of English
language through exercises dealing with essential grammar and structure. The course can serve
as basic for revision and as means of practicing new material. The course will use self-explanatory
texts and exercises to enable the students to understand the meaning of a variety of widely used
vocabulary. The course also intends to enhance the student's written and oral communication skills
with emphasis on how a student can present him/herself and his/her ideas in clear English.
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