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CS 111 | Introduction to computers 3 Sl gtk 979 e
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BS 124 | Linear Algebra BS 114 3 Bl el 124 | g
BS 125 | Discrete Mathematics BS 114 3 Aaidl e )l | 125 | T¢
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BS 225 | Operations Research BS 124 3 cllall ey [ 225 | Tg
HU226 | Work Ethics 2 Jeadl ciidal | 226 | o)
CS 311 | Computer Architecture CS 223 3 cwlall el | 311 | zE
CS 312 | Mobile App Development CS 121 3 sl clindss ki | 312 | ¢ &
CS 313 | Software Engineering CS 224 3 Clae ol Axia | 313 | £ 8
CS 314 | Analysis of Algorithms CS 212 3 clwj sl ddsi | 314 | 28
CS 321 | Logic Programming CS 112 3 dabidldsa nll | 321 | €
CS 322 | Computer Networks CS 311 3 culall Glui | 322 | ¢ g
CS 323 | Computer Graphics BS 124 3 sl )l | 323 | 8
CS 324 | Compiler Design & Theory CS 311 3 Clan il apanaig ki | 324 | £ &
CS 411 | Artificial Intelligence CS 321 3 cbha¥l SN | 411 | ¢ E
CS 412 | Dynamic Languages CS 222 ;) iSduall clalll | 412 | ¢
CS 413 | Digital Image Processing CS 323 3 Aadyll salldslas | 413 | 8
CS 421 | Data Comunications CS 322 3 culall Juad) | 421 | ¢
CS 422 | Theory of Operating Systems | CS 311 3 Jadidll sy lai | 422 | ¢
CS 414 | Senior Project 1 CS 313 3 leAllgsshe| 414 | ¢
CS 423 | Senior Project 2 CS 414 3 423 | ¢t
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Course Code BS113 113l g
Course Name | Physics sk
Core/Elective Core
Contact hours Lecture:2 Tuterial: Lab.:2 Total:4
Course The course will focus on the primary fields of physics: Electric charges and Electric
Description forces, electric fields and responses of charges to fields; Gauss® law; Electric potential;

Capagitors and dielectrics; Resistance and Electric current; Heat Transfer; Basic
Circuit Theory and Circuit Analysis; Sources of Magnetic fields and The Magnetic
Force; Magnetic Induction and Transformers; Wave Interference

Prerequisite None
Credits 3
Course Code BS114 114l g

Course Name Calculus Ja\sill g Jalisl)

Core/Elective Core

Contact hours | Lecture:2 Tutorial:2 Lab.: Total:4
Course Review to the basics of calculus: Functions and their types, properties, operations and
Description graphs. Limits and continuity; Differentiation rules; Definite and Indefinite

Integration. Calculus of power, hypergeometric functions and their inverse. Implicit
and partial derivative, Higher Derivatives and Leibniz formula. Applications of
derivative: Tangent and normal lines, Extreme Values, The Mean Value Theorem and
Monotonicity, L’Hopital’s Rule, Curve Sketching. Improper integrals. Applications of
integration: area, volume and arc length. Taylor and Maclurin series.

Prerequisite None

Credits 3

Page 15 of 45




Course Code BS122 1220 ¢

Course Name Electronics <ty »sl

Core/Elective Core

Contact hours Lecture:2 Tuterial: Lab.:2 Total:4

Course This course gives a review of the atomic structure and bonding; Conductor,

Description insulator, and semiconductor; Semiconductor materials; Covalent bonded structures
in semiconductor; Charge carriers and Energy levels; Intrinsic and Extrinsic
semiconductors; Doping: P-type and N-type semiconductors; Drift and Diffusion
currents; The P-N Junction: P-N junction diode; Characteristic curve of the P-N
junction diode; Forward and reverse biasing; Diode circuits; Zener diodes; Diode
data sheets; voltage doubler; Rectification: half wave and full wave; The Bipolar
Junction Transistor (BJT); the Field Effect transistor (JFET and MOSFET); Biasing
the transistor circuit: Transistor as a switch; Transistor as an amplifier;
Introduction to digital circuits: Logic gates.

Prerequisite BS113 Physics

Credits 3

Course Code BS124 124l ¢

Course Name || Linear Algebra =3 s

Core/Elective Core

Contact hours Lecture:2 Tutorial:2 Lab.: Total:4

Course Review of matrices and their operations, determinant, inverse of matrices. Solution to

Description systems of linear algebraic equations. Vectors in the plane and in space and their
operations. Vector spaces and subspaces, Linear independence and bases for vector
spaces, Orthogonal vector spaces and the Gram-Schmidt process. Linear transformations.
Eigenvalues and eigenvectors.

Prerequisite BS114 Calculus

Credits 3

Page 16 of 45
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Course Code BS125 125 ¢

Course Name Discrete mathematics Alaiall y& ciluily i

Core/Elective Core

Contact hours Lecture:2 Tutorial:2 Lab.: Total:4

Course This course covers the mathematical topics most directly related to computer

Description science. Topics included: logic, relations, functions, basic set theory, countability and
counting arguments, proof techniques, mathematical induction, graph theory,
combinatory, recursion, recurrence relations, and number theory, with an emphasis
on application on computer science.

Prerequisite BS114 Calculus

Credits 3

Course Code BS211 211 ¢

Course Name Logic Design (Akis aaal

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.:2 Total:4

Course The course is intended to provide a foundation in logic circuit design. Topics

Description includes; Number Systems and Codes, logic functions and logic gates, Universal
Logic Gates — Boolean algebra. Combinational circuits: Simplification of logic
circuits using Karnaugh maps method. Gate level design, adders, subtractors,
encoders and decoders, multiplexers and demultiplexers. Sequential logic: latches-
Flip-flops -registers — Counters -Memory.

Prerequisite BS122 Electronics

Credits 3

Course Code BS214 214l ¢

Course Name Probabilities and statistics ¢leas)y C¥laia)

Core/Elective Core

Contact hours | Lecture:2 Tutorial:2 Lab.: Total:4

Course
Description

A Review of the basics of descriptive statistics. Correlation coefficients. Linear and
nonlinear regression, least square method for curve fitting. Definition of Probability
and related concepts, Laws of Probability, Conditional probability, and Bayes’
Theorem. Discrete and continuous random variables, probability distributions.
Sampling methods. Sampling theory and Central Limit Theorem. Confidence
intervals and Hypothesis testing. Stochastic processes, Markov chain (discrete and
continuous).

Prerequisite

7

BS114 Calculus

Credits

3
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Course Code BS225 2250¢

Course Name Operation research <l &gy

Core/Elective Core

Contact hours Lecture:2 Tutorial:2 Lab.: Total:4

Course This course is related to the formulation of mathematical models to tackle

Description optimization problems. Linear programming, graphical method, simplex method,
Duality, sensitivity analysis. Integer linear programming. Dynamic programming.
Network models, shortest path, maximum flow problems, minimum spanning tree.
Project management, CPM and PERT. Transportation, assignment and Inventory
problems. Theory of Games.

Prerequisite BS124 Linear Algebra

Credits 3

Course Code BS231 2311g

Course Name Differntial Equations &l <¥ales

Core/Elective Elective

Contact hours Lecture:2 Tutorial:2 Lab.: Total:4

Course
Description

Differential equations formulations. Solutions to separable, homogenous, exact, and
linear first order differential equations. Solutions using integration factor. Solutions
to linear differential equations of the second and higher orders with constant
coefficients (both homogeneous and nonhomogeneous), series solutions and Laplace
transform. Solutions to systems of linear differential. The course presents view of:
First Order partial differential equations, Parabolic Problems (heat equation,
separation of variables, integral transform methods).

Prerequisite

BS124 Linear Algebra

Credits

3
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Course Code BS232 2321 ¢

Course Name Numerical analysis 33 Jala3

Core/Elective Elective

Contact hours Lecture:2 Tutorial:2 Lab.: Total:4
Course Errors, different type of errors in numerical calculations. Root finding: Bisection
Description Method, Regular Falsi Method, Newton Raphson Method, Secant Method, Fixed

Point Iteration Method. Taylor’s polynomial. Interpolations. Newton’s fundamental
interpolation. Forward, backward and central difference interpolations. Lagrange’s
interpolation. Divided Differences. Numerical differentiation and integration.
Numerical Solutions of Ordinary Differential Equations: Euler’s, Heun’s and Runge
Kutta Methods. Numerical solutions of systems of higher-Order Equations and
systems of Differential Equations. Numerical solutions of partial differential
equations.

Prerequisite BS114 Calculus

Credits 3
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Course Code CS111 111z¢g

Course Name Introduction to Computers. Chaual) 4 dasia

Core/Elective Core

Semester First

Contact hours || Lecture:2 Tuterial: | Lab.:2 | Total:4

Course This course introduces computer concepts, including hardware components, basic
Description computer operations and use of software applications. Topics includes; Computer

hardware: processor, main memory, how computer represent and process data,
input/output units, and secondary storage devices. System software: operating
system basics and utility programs. Application software: word processing,
spreadsheet, and presentation programs. Computer networks basics; Identify
various networks, topologies, protocols, and media types. The basics of information
systems (IS); purpose of IS, types of IS, IS technologies.

Hands-on training using MS windows, MS Word, MS Excel, and MS PowerPoint.

Prerequisite None
Credits 3
Course Code CS112 112ze

Course Name Computer Programming. clpalad) Ao

Core/Elective Core

Contact hours Lecture:2 Tuterial: | Lab.:2 || Total:4

Course This course introduces the fundamental concepts of computer programming using a
Description programming language as: C++, C#, or JAVA. It includes: Introduction to Flow

charts and Algorithms; Data Types, Input/Output manipulation commands,
Operators (Arithmetic, relational, logical, etc.), Conditional Statements (if, if-else,
and switch), and Loop/Repetition statements (For, While, Do-while, etc...). the
course also includes: Subprograms (Procedures, and functions), Structured data
types (one/two dimension arrays, and strings), Dynamic data structures (pointers),
and Recursion.

Prerequisite None

Credits 3

/
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Course Code CS121 121ce
Course Name Object Oriented Programming Ll A )

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.:2 Total:4

Course
Description

This course uses an Object-Oriented language with procedural capabilities
(such as C++ or Java) to teach object-oriented concepts, design and
programming. Topics includes; Abstraction & Encapsulation: Defining a class
using a class, private class members, protected class members, public class
members, using data members, references and pointers, using members function,
constructors and destructors, find classes and function, class template, Inheritance,
Reusability, single Inheritance, seed classes, scope resolution, multiply Inheritance.
Overloading: function overloading, overloaded non-member’s function,
overloaded members function, operator overloading, operators as function calls,
overloaded operators as members function. Polymorphism early and late building,
virtual function, function overloading, abstract classes, scope resolution and
polymorphism, polymorphism with single inheritance, polymorphism with
multiply Inheritance. Exception handling: old ways to handle expectation, an (0]0) ¢
approach to expectation, throwing an expectation, catching an expectation.
Streams: the C++ stream, standard stream i/o, manipulators file i/o with streams,
in-memory formatting.

Prerequisite

CS112 Computer Programming

Credits

3

Course Code

Cs123 123¢c¢

Course Name

Introduction to Databases il acl 8 & daia

Core/Elective

Core

Contact hours

Tutorial:- Lab.: 2 Total:4

Lecture:2

Course This course investigates the process of relational database design starting from

Description conceptual database design, through logical database design up to and including
physical database design. Topics Include: Database Environment, Evolution of
database management systems, Relational Data Model and Relational Algebra,
Structured query Language SQL, The Entity Relationship (ER) Modeling —
Mapping ER Model to Relations. Tables Normalization.

Prerequisite CS 111 Introduction to Computers.

Credits 3 s,

¢
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Course Code

CS212 22z e

Course Name

Data Structures <Uls Jsta

Core/Elective

Core

Contact hours

Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

Data structures and their applications to programming. Topics includes About
Data Structure- What is Algorithm, Various Data structures, Various Data
structures operations. Array: Introduction in Data Structure, Two-dimension,
Multi-dimensional Array, Operations on Array, Traversal, Selection, Insertion,
Deletion. Linked List- Array and Linked List, Singly linked list, Doubly linked
list, Circular linked list. Stack: Stack operations and Implementation, Stack
implementation using Linked List, Polish Notation, Postfix Evaluation
Algorithm, Infix to Postfix Conversion, Infix to Prefix Conversion. Queue:
Introduction, Queue Implementation using Structure, Queue Implementation
using Array, Queue Implementation using Linked List, Priority Queue
Implementation using Array, Queue Implementation using Stack, Circular
Queue. Sorting: Bubble Sort, Selection Sort, Merge Sort, Quick Sort, Insertion
Sort. Searching: Linear Search, Binary Search. Tree: Types of tree, Binary Tree,
Complete Binary Tree, level and height of the tree, Skewed Binary Tree,
Extended Binary Tree, AVL Tree. Graph in Data Structure, Representation of
Graphs, Graph Terminology.

Prerequisite

CS112 Computer Programming

Credits

3

3

Course Code

CS213 23z

Course Name

Fundamentals of Multimedia Jaibu gl bl

Core/Elective

Core

Contact hours

Lecture:2 Tutorial:- Lab.:2 Total:4

Course
Description

The course introduces the fundamental of multimedia systems. Topics include;
Introduction to Multimedia: Components of Multimedia, Hypertext and
Hypermedia, Multimedia Systems, Applications of Multimedia, Overview of
Multimedia Software Tools. Multimedia Data Representations: Basics of Digital
Audio, Graphic/Image File Formats, Color in Image and Video, Basics of Video.
Lossless Compression Algorithms: Basics of Information Theory, Run-Length
Coding, Variable-Length Coding (VLC), Dictionary-based Coding, Arithmetic
Coding, Lossless Image Compression. Lossy compression: JPEG (Image
compression), MPEG (Video and Audio compression).

Prerequisite

CS 111 Introduction to Computers.

Credits

3
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Course Code CS221 221ce
Course Name File Processing <ililall dallas

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.:2 Total:4

Course This course gives an overview of files: file design, file manipulation,

Description 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 sequential file, multiple
key files, and direct access file. External sort / merge algorithms. File
systems-disk scheduling and accessing modes.

Prerequisite CS112 Computer Programming

Credits 3

Course Code CS222 222¢ e

Course Name Web Programming <!l 42

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.:2 Total:4

Course This course includes an introduction to the use of Internet services and the

Description fundamentals of web page design and web site development. Topics include basic
HTML/CSS/JavaScript, Client/Server programming, Server-side controls, Brief
overview of PHP with database applications. Basic XML/XSL, N-tier application
architecture, Sessions and state management, Security for web applications, Web
services. Language constructs, design goals, run-time structures, implementation
techniques, and exposure to a wide variety of programming paradigms.

Prerequisite CS112 Computer Programming

Credits 3

Course Code CS223 223ce

Course Name Assembly Language Ve IEH

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.:2 Total:4

Course
Description

Fundamentals of machine organization and machine language programming.
Representation of computer instructions and data in machine, assembly, and
macro-assembly languages together with intensive practice in formulating
pro;gramming, running, and debugging programs for both numerical and logical
problems. Assemblers and loaders are discussed. The general concepts of
assemblers and assembly language programming as seen through the Intel 80 x 86
processor families are studied.

Prerequisite

CS112 Computer Programmgg.,‘ L

Credits

3 iy &':J;,\
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Course Code CS224 224ce
Course Name Systems Analysis and Design pBl) aandly Jelad

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.:2 Total:4

Course A study of the information systems development life cycle, from the initial stages

Description of information requirements analysis and determination to the ultimate activities
involving systems design. Theory, methodologies, and strategies for information
requirements analysis, including the assessment of transactions and decisions,
fact-finding methodologies, structured analysis development tools, strategies of
prototype development, and an overview of computer-aided software engineering
(CASE) tools.UML Diagram Theory, methodologies, and strategies for systems
design, including design of user-interfaces, particularly menu-driven and keyword
dialogue strategies, and issues in the proper design of computer output.

Prerequisite CS123 Introduction to Databases

Credits 3

Course Code CS311 3lice

Course Name Computer Architecture — culall el

Core/Elective core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course investigates the Computer Architecture topic, including:

Description Introduction, Brief review of computer organization, Foundations of Computer
Architecture, CPU Design, processor design, Input-output (I/O), Arithmetic
Logic Shift Unit (ALSU) implementation, Memory organization and design.

Prerequisite CS223 Assembly Language

Credits 3
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Course Code

CS312 3d2ce

Course Name Mobile App Development Jisadl clipdas ) gha
Core/Elective Core
Contact hours Lecture: 2 Tutorial:- Lab.: 2 Total:4

Course This course deals with developing mobile apps of various types. Topics:

Description Introduction to Mobile Computing and Android Development Environment,
Factors in Developing Mobile Applications,Uls , Intents and Services, Storing
and Retrieving Data, Communications Via Network and the Web, Telephony,
Notifications and Alarms, Graphics, Performance and Multithreading, Graphics
and UI Performance, Multimedia (Mobile Agents and Peer-to-Peer Architecture,
Android Multimedia ), Location, Mobility and Location Based Services , Android
mobile sensors.

Prerequisite CS121 Object-Oriented Programming

Credits 3

Course Code CS313 313ze

Course Name

Software Engineering it ) duaia

Core/Elective

Core

Contact hours

Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course aims to understand and apply a wide range of principles and

Description tools available to the software engineer, such as Software processes, Agile
software development, Requirements engineering, system modeling,
Architectural design, Software testing, Software evolution

Prerequisite CS224 Systems Analysis and Design

Credits 3

Course Code CS314 3l14ce

Course Name Analysis of Algorithms ilaa 3ol g Judad

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course covers the following topics: Analysis and complexity bounds of basic
Description classes of algorithms. Basic algorithm design methodologies: Brute force, Transform
and Conquer, Divide and conquer, and Greedy methods. Dynamic Programming,
Backtracking and Branch and Bound methods. Applications to problems such as
sorting and searching, traveling salesperson, knapsack, optimal merge patterns and
graph algorithms. Introduction to the theory of complexity.
Prerequisite CS 212 Data Structures
Credits 3 v
r. K
i
! & s
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Course Code CS321 321ce

Course Name || Logic Programming Aahtal) A )

Core/Elective | Core

Contact Lecture:2 Tutorial:- Lab.: 2 Total:4

hours

Course This course deals with the logic programming paradigm and Prolog. It discusses the

Description syntax and the semantics of Prolog, the working of a Prolog interpreter and various
applications of Prolog. In particular, the course considers the use of Prolog for
Database Querying, for Parsing and for Problem Solving in Artificial Intelligence etc.
Meta-Programming aspects of Prolog will be emphasized. Topics include; Facts, rules,
goals, syntax and meaning of PROLOG programs, recursion, backtracking, PROLOG
terms and operators, Lists, Controlling Backtracking using Cut, Negation, and Input
& Output.

Prerequisite CS112 computer programming

Credits 3

Course Code CS322 322¢e

Course Name Computer Networks — qulal) cild

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course introduces the computer networks fundamentals with emphasis on
higher level protocols and functions are considered. Course contents includes;
Transmission media and data communications. Layered network architecture,
Transport (OSITCP/IP) Layer, Network Layer, Routed and routing protocols.
Data Link Layer, Ethernet frame, logical and physical topology, Physical
Layer, Data encoding. Signaling. Ethernet Frame and physical addressing,
Simplex, half, and full duplex. CSMA/CD and Ethernet types

Prerequisite

CS 311 Computer Architecture

Credits

3
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Course Code CS323 323ce
Course Name Computer Graphics —<ulally aull

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course investigates the main concepts of computer graphics and graphics

Description programming. Topics are: Graphical primitives, Colour science, Geometrical Objects
and Transformations in 2D and 3D, homogeneous coordinates, matrix
representation, windows and viewports. Viewing in 3D, projections, hidden surface
removal. illumination, Shading, Texture mapping, Ray Tracing and rendering.
Animation and Gaming.
Students will develop a graphics application with programming language in
conjunction with graphics packages.

Prerequisite BS 124 linear Algebra

Credits 3

Course Code CS324 324ce

Course Name Theory and Design of Compilers — <les jiall asansiy 4y s

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course The main objective of this course is to provide students with the structure of

Description compiler, Introduction to Compiling, Lexical Analysis (Regular Expression, DFA,
NFA), Syntactic Analysis (parsing and grammars such as LL, LR, SLR), Semantic
Analysis and Type Checking, Intermediate Code Generator, Optimized Intermediate
code Generator, Run-Time Organization

Prerequisite CS311 Computer Architecture

Credits 3

Course Code CS331 33lce
Course Name Geographic Information System (GIS) 4l il cila ghal) ali

Core/Elective Elective

Contact hours | Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course introduces: The fundamental concepts of geographic information systems

Description (GIS) and related terminology, concepts and contents of spatial data, plane and
Geographic coordinates systems (GCS), spatial data acquisition concept and tools,
concepts of georeferencing, digital representation and organization of geospatial data
(vector and raster data models), vector and raster geoprocessing, Geo-visualization
and geospatial information products, data structure of spatial data, symbolization
concepts, and digital map elements.

Prerequisite CS123 Introduction to Databases

Credits 3 f. .

\
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Course Code CS332 332ce

Course Name Big Data management daiuall <l 3 1)

Core/Elective Elective

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4
Course The Big Data management course presents; Introduction to big data and its
Description characteristics — Big data sources and applications — Data science and big data

analytics — Introduction to virtualization and cloud computing — Data analytics life
cycle — Hadoop ecosystem (Hive — PIG — Spark — etc.) — Map-Reduce paradigm — R-
language for querying and analyzing big data — NoSQL vs relational databases —
Machine learning techniques for big data analytics — Graph databases for
representing big data and social networks — Introduction to recommendation
systems, Bigdata Ecosystem and other applications.

Prerequisite CS123 Introduction to database
Credits 3
Course Code CS333 333zce

Course Name Human Computer Interaction sl gludd) Juail 3k

Core/Elective Elective

Contact hours || Lecture:2 Tutorial:- Lab.: 2 Total:4
Course This course investigates Human Computer Interaction topic, including:
Description Relationship between people and machine — the role of human factors and

psychology. Motivation for usability. Principles of interaction — interface design
issues. Command languages — menus — windows — icons — error messages — response
time. Physical interaction — devices — interaction styles and techniques. The design
process and user models. Interface evaluation — rapid prototyping — iterative
refinement. Natural language and voice interfaces — text-to-speech technology.

Prerequisite CS222 Web Programming

Credits

RN 31 5 o
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Course Code CS334 334ce

Course Name || Information security e gladll gl

Core/Elective Core

Contact hours || Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course provides a broad overview of the threats to the security of

Description information systems, the responsibilities and basic tools for information
security, and the levels of training and expertise needed in organizations to
reach and maintain a state of acceptable security. This course also
introduces the authentication models and protection models. It also aims to
let the student understand the security kernels, secure programming,
intrusion detection and response, and operational security issues.

Prerequisite CS322 Computer Networks

Credits 3

Course Code CS335 335¢¢e

Course Name

Neural network and deep learning (gl alaill g dpuaal) ciSudl)

Core/Elective Elective

Contact hours | Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course investigates the neural network and deep learning topic

Description including: fundamental theoretical understanding of the most important neural
network algorithms. These include models of perceptron learning, back-
propagation, temporal difference learning), and models for self-organization.
Deep Belief Network: Autoencoder & Restricted Boltzman Machine,
Convolutional Neural Network, Recurrent Neural Network, Recursive Neural
Network

Prerequisite BS 214 «¥ldial g slas)

Credits o
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Course Code

CS336

336ce
Course Name Expert Systems 8 il ol
Core/Elective

Contact hours | Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course includes: Definition and basic concept of expert system, Architecture

Description of expert systems, including Knowledge acquisition methods, the structure of
knowledge bases and various knowledge representation methods, inference
engines and reasoning techniques. Uncertainty handling in expert system. Expert
system shells and tools. Hands on experience by developing prototype expert
system using expert system shell.

Prerequisite || CS 321 Logic Programming
Credits || 3

Course Code CS337 337ce

Course Name || Digital Signal Processing 48} &l Ly dallass

Core/Elective Elective

Contact hours || Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course describes the fundamentals and mathematical principles of

Description 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; 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.

Prerequisite BS214 Linear algebra

Credits 3

" /1
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Course Code CS338 338ce

Course Name Modeling And Simulation BlSlaall g Aadail)

Core/Elective Elective

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

Contents Definition of simulation and modeling: Purpose including benefits
and limitations — Important application areas: healthcare; economics and
finance; classroom of the future; training and education; city and urban
simulations; simulation in science and in engineering; games; military
simulation — Different kinds of simulations — The simulation process — Model
building: use of mathematical formula or equation, graphs, constraints —
Methodologies and techniques — Use of time stepping for dynamic systems —
Theoretical considerations; Monte Carlo methods, stochastic processes,
queuing theory — Technologies in support of simulation and modeling — Human
computer interaction considerations — Assessing and evaluating simulations in
a variety of contexts — Software in support of simulation and modeling;
packages, languages.

Prerequisite

CS314 Analysis of Algorithms

Credits

3

Course Code

CS339 339¢ce

Course Name

Selected Topics in computer science - level 3 clall agls (3 i clo gl ga
RIES)

Core/Elective

Elective

Contact hours

Lecture:2 Tutorial:- Lab.: 2 Total:4

Course Tﬁis course is intended to cover trending topics not covered by the other courses

Description specified herein. Its syllabus and prerequisite are to be specified by the course
instructor and must get approval by both the department and institute councils.

Prerequisite To be determined

Credits 3
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Course Code CS411 411 ¢ ¢
Course Name Artificial Intelligent Skl sl

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course introduces student to the basic concepts and methods of
artificial intelligence from a computer science perspective. Topics
includes: How to realize the intelligent human behaviors on a computer.
The Foundations of Artificial Intelligence, Agents and Environments, The
Nature of Environments. Problem-Solving, Searching for Solutions,
Informed and Uninformed Search Strategies, Heuristics. Forms of
Learning: Supervised Learning, Unsupervised Learning, Semi-supervised
and Reinforcement learning. Regression and Classification with Linear
Models, Artificial Neural Networks, Nonparametric Models, Support
Vector Machine SVM, Ensemble Learning, Practical Machine Learning.
Language Models: Text Classification, Information Retrieval, Information
Extraction, Phrase Structure Grammars, Speech Recognition. The course
will use primarily the programming AI languages like (CLIPS, Prolog or
Python).

Prerequisite

CS321(Logic Programming)

Credits

3

Course Code

CS412 412 ce

Course Name

Dynamic Languages Agualial) el

Core/Elective

Core

Contact hours

Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course introduces the tools and techniques on the approach to language
as a dynamical system. Topics include: Introduction to Dynamic
Programming, The Dynamic Programming Algorithm Deterministic Systems
and non-Deterministic Systems, Shortest Path Problem and Shortest Path
Algorithms, Deterministic continuous-time optimal control Problems with
imperfect state information Suboptimal and adaptive control, Stochastic
Shortest Path and Discounted Problems, Average Cost Problems Semi-
Markov Problems Neuro-Dynamic Programming.

Prerequisite

CS222 Web Programming

Credits

3
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Course CsS413 413 ¢ ¢
Code
Course Name Digital image processing L)l jguall Aallaa
Core/Elective Core
Contact hours Lecture:2 n Tutorial:- Lab.: 2 Total:4

Course This course focuses on the properties of digital images, digital image

Description fundementals; image model , sampling and quantization, image transforms;
Discrete 2D fourier transform, discrete cosine transform, Wavelet and Other
servral image Transforms. Image enhancements by histogram modification
techniques, image smoothing, image sharpening. image Restoration and
Reconstruction; A Model of the Image Degradation/Restoration. Process,
Noise Models, Restoration in the Presence of Noise Only—Spatial Filtering,
Periodic Noise Reduction Using Frequency Domain Filtering, Inverse
Filtering, and Minimum Mean Square Error. Students write and investigate
image processing algorithms in Matlab.

Prerequisite CS323 Computer Graphics

Credits 3

Course Code CS414 414 ¢ ¢

Course Name Senior project 1 1 EoAS g o

Core/Elective Core

Contact hours || Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course is intended to give the student a chance to practical use all
the knowledge acquired since starting the program. It focuses on a
specific problem, culminates in an innovative software/hardware
solution. This course in particular should develop the ground work for
the required solution, especially a systems analysis study. A system
debign phase should be carried out, with a prototype or some
preliminary implementation highly recommended. The student can work
induvial or within a group of a reasonable size.

Prerequisite

CS312 Software Engineering

Credits
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Course Code CS421 21 e
Course Name Data communications <tiball Juas

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course investigates the data communications topic, including:

Description Introduction. Advantages and disadvantages of Link-State protocols
Concepts — terminology — types of data — types of signals — data
communication models — data transmission techniques — information theory
— information sources — information measures — data encoding and decoding
— transmission media types and characteristics — transmission impairments
— analog and digital transmission — multiplexing techniques.

Prerequisite CS322 computer networks

Credits 3

Course Code CS422 422 ce

Course Name Theory of Operating System il kit 4, plas

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 “ Total:4

Course The main objective of this course is to introduce important concepts of

Description _modern operating systems, including: Introduction to operating systems,
Operating-System Services, Process Management, Threads, Process
Synchronization, Deadlocks, Memory management, Virtual memory, Input
/output management and disk scheduling, and file management, case study
of operating system.

Prerequisite CS311 Computer Architecture

Credits 3

Course Code CS423 423 e

Course Name Senior project 2 2 EoAI p o

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course This course aims at implementing the system designed in CS 414. A

Description software/hardware product should be targeted. The design and
eimplementation of the project will be conducted. A judging committee
should be formed to evaluate the work and assign the student a
suitable grade.

Prerequisite CS414 Senior project 1

Credits 3
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Course Code CS431 431ce
Course Name Embedded system and IoT sba¥) cu i g dlacaial) oot

Core/Elective Elective

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course provides; Micro Controllers Embedded systems software
design — either in assembly language or a high level language or both —
Digital interfacing using both parallel and synchronous/synchronous
serial techniques incorporating typical on-chip modules as such as
general purpose I/O — timers — and serial communication modules —
analog interfacing using analog-to-digital convertors connected to
common sensor elements and digital-to-analog converters connected to
typical actuator elements — Mobile and wireless embedded systems
using both short-range (Bluetooth — 802.15.4) and long-range (cellular
— Ethernet) in various interconnection architectures, Introduction to
the fundamental IoT concepts, IoT Reference Architecture, IoT
Hardware such sensors, actuators, microcontrollers and gateways,
Sensor data analytics, Iot Platforms, IoT protocols and Security.

Prerequisite

CS311 Computer Architecture

Credits

3

Course Code

CS432 32ce

Course Name

Computer Vision sl 451

Core/Elective

Elective

Contact hours

Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course will provide an overview of computer vision system and how to
analyze and interpret the content of images. Topics include image acquisition,
Image preprocessing: image filtering, histogram equalization. Image
segmentation: Local Segmentation (edge detection), Global Segmentation
(Iinage Thresholding, Region Merging and Splitting, Region Growing).
Feature extraction: boundary descriptors and region descriptors. Pattern
classification approaches: Statistical, syntactic, and Neural Networks.

Hands-on training using MATLAB programming to implement and test
computer vision algorithms.

Prerequisite

CS413 Digital Image processing

Credits
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Course Code

CS433 433ce

Course Name

Robotics <ibig gl

Core/Elective

Elective

Contact hours

Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course investigates the Robotic topic, including: Introduction,
Robotics and AI, Embedded Systems, Agent-Task-Environment model,
Embodied Systems, Synthetic approaches to science. Sensors and signal
processing, I/O signal processing, Animate vision. Planning approaches
to robot control & robot Kinematics and Dynamics. Control Theory:
Linear control problems, Modeling robot processes using control
theory, Limitations of control theory. Probability Based Approaches:
Markov Decision Processes (MDPs), Analysis of robot processes as
MDPs, Dynamic Programming approaches to control, Partially
Observable Markov Decision Processes, Hidden Markov Models.
Behavior-Based Control. Reinforcement learning for control.
Evolutionary approaches

Prerequisite

CS411 Artificial Intelligent

Credits

3 ¢

Course Code

CS434 434ce

Course Name

Parallel Processing &) sial) dalldl)

Core/Elective

Elective

Contact hours

Lecture:2 Tutorial:- Lab.: 2 Total:4

Course
Description

This course presents: Introduction to parallel computing — Models of parallel
computers — Data and task parallelism — Shared and Distributed memory parallel
machine architecture concepts — Interconnection networks — Basics of threaded
parallel computation— Parallel algorithmic design — Languages and libraries for
threaded parallel programming — Languages and libraries for distributed memory
parallel programming — Co-processor techniques including GPU and FPGA -
Experimental techniques — Measuring performance and computing speed-up.

Prerequisite

CS311 Computer architecture

Credits

3
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Course Code CS435 435¢c ¢
Course Name Distributed Systems e jgall dalaiy
Core/Elective Elective
Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4
Course This course investigates the Robotic topic, including: Introduction to
Description Distributed Systems (DS), Architectures, Processes & Migration,
Communication, Consistency and Replication, Fault Tolerance, Distributed
Object-Based Systems, Distributed File Systems, Distributed Web-Based
Systems, Naming
Prerequisite CS311 Computer architecture
Credits 3
Course Code CS436 436z e
Course Name Machine Learning AN plas
Core/Elective Elective
Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4
Course This course includs; Introduction to Machine Learning, learning strategies
Description Model selection, generalization and overfitting.Optimization of training modls,
Supervised Learning and Linear Regression, Classification and Logistic
Regression, Decision Tree and Random Forest, Naive Bayes and Support
Vector Machine, Unsupervised Learning, Dimensionality Reduction, Principle
Component Analysis (PCA),K-means, Hidden Markov models (HMM's)
»Advice for Applying Machine Learning
Prerequisite BS 214 Probabilities and statistics
Credits 3
Course Code CS437 437t e
Course Name Virtual Reality u“b‘ﬁy‘ éu‘
Core/Elective Elective
Contact hours || Lecture:2 Tutorial:- Lab.: 2 Total:4

Course The main objective of the course is to give an introductory to virtual

Description reality and to give the student the basic skills to understand and evaluate
VR systems, applications and simulators and its impact on future digital
systems and user interfaces. This course Suits for students of all fields. It
gives the basic skills to understand and evaluate VR systems, applications
and simulators and its impact on future digital systems and user
interfaces.

Prerequisite CS314 Analysis of Algorithms

Credits 3.
/ I’
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Course Code | CS438 438 ¢

Course Name | Wireless Networks Ll cilsaad)
Core/Elective Elective
Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4
Course This course covers fundamental techniques in design and operation of
Description first, second, and third generation wireless networks: cellular systems,

medium access techniques, radio propagation models, error control
techniques, handoff, power control, common air protocols (AMPS, IS-
95, IS- 136, GSM, GPRS, EDGE, WCDMA, cdma2000, etc), radio
resource and network management. As an example for the third
generation air interfaces, WCDMA is discussed in detail since it is
expected to have a large impact on future wireless networks.

Prerequisite CS322 Computer networks
Credits 3
Course Code || CS439 439¢c ¢

Course Name | Computer Arabization ulall cy s

Core/Elective | Elective

Contact hours || Lecture:2 Tutorial:- Lab.: 2 Total:4
Course This course discusses issues and techniques that arise in computer s
Description 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).
Prerequisite CS314 Analysis of Algorithms
Credits 3
Course Code CS430 430z ¢
Course Name Selected Topics in computer science - level 4 3

4‘5‘9@“«,“1;5‘?‘939"35)&:119&&34

Core/Elective Elective

Contact hours Lecture:2 Tutorial:- Lab.: 2 Total:4 —~
Course This course is intended to cover trending topics not covered by the other
Description courses specified herein. Its syllabus and prerequisite are to be specified by the
course instructor and must get approval by both the department and institute
councils.
Prerequisite To be determined

Credits
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Humanities sl agle -3
S o Aol 2 48 Byl (Basms Aol 2 ESLLIY) e}las\ pyr-2 & 1 gk

Gl Al a6

Course Code

HU115 115¢)

Course Name

English Language 4l 43

Core/Elective Core

Contact hours | Lecture:2 Tutorial:- Lab.: Total:2

Course This course introduces the student to the technical English style and modern trends,

Description with the aim to allow the student to communicate an idea 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. By the end of the
course, the student should have been exposed to writing such documents as
proposals, projects, term papers, specification sheets, user manuals and project
catalogs.

Prerequisite None

Credits 2

Course Code HU116 1160}

Course Name

Into to Ecology &l asle (4 dasia

Core/Elective

Core

Contact hours

Lecture:2 Tutorial:- Lab.: Total:2

Course The topics of this course includes: population structure and dynamics, organization

Description and classification of communities, and nutrient and energy flows in ecosystems,
techniques and methodological approaches used to quantify impacts of natural and
human disturbances on ecosystem structure and function. Case studies illustrate
ecology, agro-ecosystem ecology, and restoration ecology.

Prerequisite None

Credits 2

v\_%; LI
Page 39 of 45 L2 wbs Lo




Course Code HU126 1260

Course Name Human Rights (bad¥) (358

Core/Elective Core.

Contact hours Lecture:2 Tutorial:- Lab.: Total:2

Course This course begins by examining the philosophical and political bases for the

Description international human rights movement, probing the ongoing debate over universality,
culture and human rights. The course challenges students to think as human rights
advocates in their examination of specific foreign policy choices and NGO strategies
designed to advance human rights, including the development of international
criminal courts, truth commissions, and other attempts at transitional justice.

Prerequisite Noné

Credits 2

Course Code HU215 215¢)

Course Name Business Administration Jws¥1 5

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: Total:2

Course This course introduces participants to the fundamental principles of Business

Description Administration. Schools of thought in management science. It examines the factors
that lead towards successful administration of a business, and the leadership skills
and behaviors necessary for achieving organizational goals and objectives. It is
designed to examine modem management challenges organizations. It aims to
increase participants’ knowledge of such functions as Planning, Organizing,
Staffing, Directing, Controlling and Budgeting.

Prerequisite None

Credits 2

Course Code HU216 2160

Course Name || Quality Assurance & Control 835} 48 g3 9 buaa

Core/Elective Core

Contact hours | Lecture:2 Tutorial:- Lab.: Total: 2

Course The course will explain the natures of Quality Assurance & Quality Control. Quality

Description Assurance is process oriented and focuses on defect prevention, whilst Quality
Control is product or service oriented and focuses on defect identification and
remedy. Emphasis will be placed on factorial design, sampling inspection, attribute
and variable acceptance plans, six-sigma and TQM.

Prerequisite None

Credits 2
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Course Code HU226 2260

Course Name | Work Ethics Jeal) <LEYA)

Core/Elective Core

Contact hours Lecture:2 Tutorial:- Lab.: Total:2

Course This course presents the computer ethics to:

Description protect personal & commercial information such as login & password info, credit

card and account information and government and commercial databases. It also
controls unwanted internet mail and ads (Spam).
To control plagiarism, student identity fraud, and the use of copyrighted material,
etc. To make ICT available and accessible to all peoples, including the disabled and
the deprived. Accessibility needs to be kept in mind during curriculum design, in
order to maximize the capabilities of the technology.

Prerequisite None

Credits 2
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allatal) A de guu¥l clslud) 33 A aul WS | a
Al gl KA Jhus | 5 alaa JA
Baainall e
None |3 2 2 cldal) S dasia | CS111 |1
Introduction to computers
None 3 2 2 Glbwlaldaay | CS112 |2
Computer Programming
None 3 2 2 sby@ | BS113 |3
Physics
None 3 2 2 Jalsil) g Jualdly BS114 | 4
Calculus
None 2 - 2 4 | HULLS |5
English Language
None 2 - 2 Ll gl Adatia | HUL16 |6
Intro to Ecology
16 8 12
A al Al Jaall) 1 J Y (s sl
allaial) 2 de gl clolud) a5 A aud as |
Galuadl el sk 3 ke QA
Bzl
s
CS112 3 2 2 Lodlldaand) | CSI121 (1
: Object-Oriented Programming
BS113 3 2 2 il g A BS122 |2
Electronics
Cs111 3 2 2 il o1 8 A datia | CS123 |3
Intro. to Databases
BS114 3 2 2 @Bl | BS124 | 4
‘ Linear Algebra
BS114 3 2 2 Lot yilldal )l | BS125 |5
Discrete Mathematics
None 2 - 2 O e8| HU126 | 6
Human Rights
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BS122 3 2 2 ihla st | CS211 |1
Logic Design
CS112 3 2 2 alls dsta | CS212 |2
Data Structures
CS112 3 2 2 bilu gl sl | CS213 |3
Fundamentals of Multimedia
BS114 3 2 2 sbaafgailaal | BS214 |4
Probabilities and statistics
None 2 - 2 Jues¥id ) | HU215 |5
Business Administration
None 2 - 2 Bagall aSsiglnia | HU216 |6
Quality Assurance & Control
16 8 12
‘_,JL:'\.“ = ) Juadl) ;gﬁl\ ¢ Shwall
allid) | clelad) s | de ) clelud) a3 A el s |
Joiall gl Badinal [ b | 6 lae JA
inni
CS112 3 2 2 clilaf 4l | CS221 |1
File Processing
CS112 3 2 2 uslidaay | CS222 |2
Web Programming
CS112 3 2 2 aaxilldad | CS223 |3
Assembly Language
CS123 3 2 2 ALl asacal g Jalas CS224 | 4
Systems Analysis and Design
BS124 3 2 2 clle Gigay | BS225 |5
Operations Research
None 2 - 2 Jedl LA | HU226 | 6
Work Ethics
17 10
. ? N .
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CS223 3 2 2 alall oLy CS311 |1
Computer Architecture
CS121 3 2 2 Jisal) clipdat gl Cs312 |2
Mobile App Development
CS224 3 2 2 e sl dia CS313 |3
Software Engineering
CS212 3 2 2 ilaa g1 Julas CS314 | 4
Analysis of Algorithms
12 8 8
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CS112 3 2 2 Ahaia) Aol cs321 |1
Logic Programming
CS311 3 2 2 Gulad) clud CS322 |2
Computer Networks
CS213 3 2 2 quladly pu CS323 |3
Computer Graphics
CS311 3 2 2 Cilan Sl praal g dy k3 CS324 | 4
Compiler Design & Theory
12 8 8
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!
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CS321 3 2 2 Stbhay) sl CS411 |1
Artificial Intelligence
CS222 3 2 2 A albal) el CS412 | 2
Dynamic Languages
CS323 3 2 2 Ll jpall Apllae CS413 |3
Digital Image Processing
CS313 3 2 2 1 z AN g g ea CS414 | 4
Senior Project 1
12 8 8
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Theory of Operating Systems
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Senior Project 2
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