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Cod Course Titl i) ° e
ode ourse fitle e dlalina Code Course Title
s 101 In'Froductlon to Computer pole (89 donso 3 . B
Science w2l
CS 102 | Computer Programming Olowl=| axo 3 -- -
CS 121 | Logic Design il puouail| 3 BS 131 Electronics
CS 201 | Data Structure oLl adsus 3 CS 102 Computer Programming
CS 203 | Object-Oriented Programming A axo 4| 3 Cs 102 Computer Programming
CS 206 | Web Programming ol o, 3 Cs 102 Computer Programming
CS 211 | Introduction to Databases Pl 58 Aooo 3 - -
Ll aclgd
Computer Organization & a2y wowl=dl pudais . .
CS 220 Assembly Language 2o Cs 121 Logic Design
CS 250 | Computer Networks olowbdl oSy | 3 Cs 101 I”trOd“Ct'S"c?e;"cgomp“ter
CS 260 | Software Engineering Olazo,dl &Lwaid 3 CS 203 Oli)]ect-Orlel_'\ted
rogramming
CS 312 | Algorithms Analysis and Design ’:"'_'_:"“"_9 “J“'_'" "" 3 CS 201 Data Structure
Olo;)lgdl
; . .. Computer Organization &
CS 331 | operating systems Tl plo 3 CS 220 Assembly Language
AI310 | Introduction to Logic shioll s @onie | 3 | Bs210 | Statistics a”é)Pmbab'“t'es
Theoretical Foundations of &, GuowVl Fundamentals of Artificial
AL311 Machine Learning aVl pled 3 AI312 Intelligence
Object-Oriented
Fundamentals of Artificial ) _ CS 203 Programming
AI312 | 1otelligence weliboVlBUl 31 peo1g | statistics and Probabilities
(2)
Object-Oriented
. - ,9:a)l azdleo CS 203 Programming
AL 313 | Digital Image Processing 08, I 3 CS 312 Algorithms Analysis and
Design
. . . Theoretical Foundations
AI320 | Machine learning AVl plss 3 AI311 of Machine Learning
1A321 | Computer vision wowl=JU a8l 3 Al 313 Digital Image Processing
AI322 Reasoning a‘nd Knowledge J‘“‘WS gl 3 AI310 Introduction to Logic
Representation a3 ,20J|
AI323 Autonomous Multiagent IINEN] ";\}S.gJI 3 AI312 Fundamenta_ls of Artificial
Systems pS=l agld Intelligence
Artificial Intelligence for Cyber bbbVl Sl . .
Al 324 security wol el oMl 3 AI320 Machine learning
AI410 | Neural network Aasl| &Sl 3 AI320 Machine learning
Processing of Formal and Natural wlell azllso
Al421 Language sy o, AI410 Neural network
Intelligent Autonomous wuld VI ol . .
AlI420 Robotics oSl aS=l 3 AI320 Machine learning
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Business Intelligence: 'dL‘fc\” “__"lfwl Al 311 Theoretical Foundations of
Al411 Strategies, Tools & Techniques Sl §” 3 Machine Learning
! wlusidly wlgsVlg

AI422 | Senior Project 1 1 7,2l g9 ,min0 3 --
Al425 | Senior Project 2 2 3l g9, 00 3 Al422 Senior Project 1
BS 101 | Calculus JolSillg Jolesdl 3 --
BS 102 | Linear Algebra ozl =l 3 -

. . & Wluoly,Jl
BS 103 | Discrete Mathematics adnioll 3 --
BS 121 | Statistics and Probabilities (1) (1) wVlouxlg clax>| 3 ---
BS 131 | Electronics Wlug Sl 3 --
BS 205 | Numerical Methods Sxaell Jd=dl 3 BS 101 Calculus
BS 210 | Statistics and Probabilities (2) | (2) wVlaisls slas] | 3 BS 121 | Statistics a”(‘?'l)Pmbab"'t'es
H 101 | English Language a5Vl asll 2 --
H 102 Creative Thinking & el Sell ) _

Communication Skills Joolgidl wl)lpog

H 103 | Technical report writing auell )l 4ls 2 --
H 104 | Business Administration JlocVl 8l 2 --
H 201 | Work Ethics Josll ©LoMs 2 --
H 203 | Societal Issues dusoizxoll Llasll 2 -- -
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Code Course Title A au s3d0 | Code Course Title
CS 313 | Game Design & Development )*91"39[2]’“5“' ’ 3 CS 312 | Algorithms Analysis and Design
. uLos_uJ ) Computer Organization &
CS 340 | Computer Graphics Corala] 3 CS 220 Assembly Language
AI 300 | Selected Topics - level 3 °JL'3'“*° wlesoge | 5
L.SS.\.».M =
Al 329 | Data Analytics bl Jd=i 3 BS 210 | Statistics and Probabilities (2)
Al 330 | Intelligent Systems a Sl aolVI 3 --- ---
. Jlail &,b . .
Al 331 | Human Computer Interaction kol Sl 3
o SRS . . .
Al 332 | Algorithmic game theory (,_u I 3 CS 312 | Algorithms Analysis and Design
AI 400 | Selected Topics - level 4 8 lizxo ULC9‘° * 03 -
4 Sgiwwo -
Al 426 | Machine Vision al a3, 3 Al 313 Digital Image Processing
; . eyl Introduction to Database
Al 430 | Information retrieval loalaoll 3 Cs211 Systems
. Aol _ L
AI 431 | Cloud Computing a, I 3
Al 432 | Virtual Reality o,V gdlgll 3 Al 313 Digital Image Processing
Al 433 | Data Warehousing ”LCCWM 3 | cs2i1 Introduction to Databases
Al 434 | Internet of Things bl il 3 CS 250 Computer Networks
Al 435 | Bioinformatics systems @bﬂ;‘ml 3 CS 312 | Algorithms Analysis and Design
in- - ot Jelaall . _
Al 436 | Brain-Computer Interfacing ooty ¢ Lol 3 AI320 Machine learning
Al 437 | Theory of Mind Jasll &,k BS 103 Discrete Mathematics
Al 438 | Computational Cognitive Science Loyl ele 3 AI310 Introduction to Logic
NI EY]
AI 439 | Soft Computing & 0l awg=ll 3 BS 121 | Statistics and Probabilities (1)
Al 440 | Fuzzy logic wuluall glhioll 3 BS 210 | Statistics and Probabilities (2)
Al 442 | Deep learning R gNEH| 3 AI410 Neural network
b 3ouzol| dolaVl Reasoning and Knowledge
Al 443 | Knowledge Based systems 46,00l  slc 3 AI322 Representation
. IV Cugll
Al 445 | Semantic Web and Ontolo i — 3 ---
i LslskoVl pleg
Speech Processing and Pl azllao
Al 446 P " 9 wle W, =illy 3 BS 210 | Statistics and Probabilities (2)
Recognition ol
()
. o BS 210 | Statistics and Probabilities (2)
Al 447 | Data Science wlldl ple 3 AT320 Machine learning
AI 448 | Granular Computing Azl awo=ll 3 BS 210 Statistics and Probabilities (2)
AI 450 | Text mining wosai| s 3 AI320 Machine learning
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T?_laoc:rlgg Prerequisite
o
Code Course 8|5 |5 |F
7 (o @ [/
W |z |3 |2 | Code Course
d |8 |8
H 101 | English Language 2 12| -]- - -
Creative Thinking
H 102 | and Communication 2 12| -]~ - -
Skills
H 103 Te(_:r_mmcal Report > 121 -1 - ) i
Writing
Business
H 104 | pdministration 2121~ ) )
H 201 | Work Ethics 2 |2 |-~ - -
H 203 Societal Issues 212 - - - -
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Lol Prerequisite
Hours
(@)
Code Course S5 ¥
~ o |® |7
|z (3|2 | Code Course
=i 0 0O
® o |
BS 101 | Calculus 3122 - - -
BS 102 | Linear Algebra 31212 - -
BS 103 | Discrete Mathematics 312 |2 - - -
Statistics and
BS 121 1 b obabilities (1) 312122 - -
BS 131 | Electronics 312 )| 2] - - -
BS 205 | Numerical Methods 3121|21|-| BS101 Calculus
Statistics and Statistics and
BS 210 | probabilities (2) 312]2]26B51A Probabilities (1)
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==t Prerequisite
Hours
oQ
Code Course 8|5 %3
~ (@] (¢) O
Wz 3|2 Code Course
g |8
CS 101 | Intro to computer Science 312 -12 - -
CS 102 | Computer Programming 312 -12 - -
CS 121 | Logic Design 312 | -12] BS131 Electronics
CS 201 | Data Structure 312 -12] C5102 Computer Programming
CS 203 | Object-Oriented Programming | 3 | 2 | - | 2 | CS102 Computer Programming
CS 206 | Web Programming 312 -12] C5102 Computer Programming
CS 211 | Introduction to Databases 312 -12 --
Cs 220 | Somputer Organization & 3|2|-]2] cs121 Logic Design
Assembly Language
CS 250 | Computer Networks 312 -12] C5101 Intro to computer Science
CS 260 | Software Engineering 3 (2] -1]2| CS203 | Object-Oriented Programming
CS 312 ’st?gf]hms Analysis and 3(2]-1]2] cs2o1 Data Structure
CS 331 | Operating Systems 312 -12] C5220 Computer Organization
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Lol Prerequisite
Hours
@
Code Course A
— (@] () O
O 2 |3 |2 | Code Course
(8 |8
AI310 Introduction to Logic 3 12| - | 2 |BS210 | Statistics & Probabilities (2)
Theoretical s
AI311 | Foundations of 2 | - | 2| A3 | Fundamentals of Artificial
X . Intelligence
Machine Learning
AI312 Fundamentals of 3020 -1> CS 203 | Object-Oriented Programming
Artificial Intelligence BS 210 | Statistics & Probabilities (2)
L Object-Oriented Programming
Al 313 Digital I.mage 312 -12 5 203 Analysis and Algorithms
Processing CS 312 desi
gn
A1 320 | Machine learning 3|2 |- |2 | A1 | Theoretical Foundations of
Machine Learning
Al321 Computer vision 3 12| - | 2| AI313 | Digital Image processing
Reasoning and
AI 322 | Knowledge 312 |-|2 Introduction to Logic
. AI310
Representation
A[323 | Autonomous 312 -12] a2 Fundamentals of Artificial
Multiagent Systems Intelligence
AI324 Artificial Intelllg.ence 3121 -1> AI320 Machine learning
for Cyber security
Al410 Neural network 312 | -2 | AI320 Machine learning
Business Intelligence: . .
AI411 | Strategies, Tools & | 3 | 2 | - | 2 | Arz11 | Theoretical Foundations of
; Machine Learning
Techniques
Intelligent i . .
Al 420 Autonomous Robotics 3 2 | AI320 Machine learning
Processing of Formal i
Al421 and Natural Language 3|2 2 | Al 410 Neural Network
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Teaching Hours

Prerequisite

@)
Code Course ST I = B VU
& | 9 @ 2
w |z |3 Q Code Course
| 8| &
cs 313 | Game Design & 3| 2] -] 2 |cs312| Analysis of Algorithms
Development
CS 340 | Computer Graphics 3 2 - 2 CS 220 Computer Organization
Selected Topics —
AI 300 Level 3%* 3|2 | - 2 -—- TBD
AI 329 | Data Analytics 3 2 - 2 BS 210 | Probability and Statistics-2
Al 330 | Intelligent Systems 3 2 - 2 -—- —
A1331 | Human Computer 32| - 5
Interaction
AT 332 Algorithmic game 3 5 ) 5 CS 312 Algorithms Analy5|s and
theory Design
Selected Topics-
AI 400 Level 4** 3 2 2 TBD
A1426 | Machine vision 32| -| 2 | ar3i3 | Digital Image Processing
AT 430 | Information retrieval | 3 | 2 | - | 2 | cs211 | ntroduction to Database
Systems
AI 431 | Cloud Computing 3 2 - 2 -- --
AT 432 | Virtual Reality 3 2 - 2 AI 313 | Digital Image Processing
AI 433 | Data Warehousing 3 2 - 2 CS 211 | Introduction to Databases
Al 434 | Internet of things 312 - 2 250 Computer Networks
AI 435 Bioinformatics 3 5 ) 5 CS 312 Algorithms Analysis and
systems Design
Al 436 | Brain-Computer 312 - 2 AI 320 Machine Learning
Interfacing
AI 437 | Theory of mind 3 2 - 2 BS 103 Discrete Mathematics
Al 43 | Computational 32| -| 2 | AB10 | Introduction to Logic
Cognitive Science
. Statistics and
AI 439 | Soft Computing 3 2 - 2 BS 121 Probabilities(1)
. Statistics and
Al 440 | Fuzzy logic 32| -] 2 |B5210 Probabilities(2)
Al 442 | Deep learning 3 2 - 2 AlI410 Neural network
Al 443 Knowledge Based 3 5 ) 5 AI322 Reasoning and Kn_owledge
systems Representation
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Teaching Hours

Prerequisite

@)
Code Course ST I~ B VU
& | O @ 2
w |z |3 Q Code Course
| 8| &
AL 445 Semantic Web and 392 | - 5 .
Ontology
Speech Processing ) Statistics and
AL 446 and Recognition 3 2 2 BS 210 Probabilities(2)
BS 210 Statistics and Probability
Al447 | Data science 3 2 - 2 (2)
AI320 . .
Machine Learning
. ) ) Statistics and
AI 448 | Granular Computing 3 2 BS 210 Probabilities(2)
AI 450 | Text mining 3 2 - 2 AI320 Machine Learning

SJ\JJW}M‘WJLwd&A\dw\%J&é 3)&&1.&)&.'4‘5.4‘)‘)3.4**
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==t Prerequisite
Hours
o
Code Course S5 ¥
— (@] () O
Oz |3 |2 | Code Course
c |8 |8
The student must pass at least
Al 422 Senior Project 1 311 2 70% of the hours required for
graduation
Al 425 Senior Project 2 31122 Al422 \ Senior Project 1
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H 101 English Language 2CH
Prerequisites None
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 0

Required SWL

Equivalent ECTS

Course Content

This course focuses on the Development of basic composition & reading skills. Reading
materials must be chosen from technical sources related to computer technology today
and computers tomorrow. The activities aim to develop listening, speaking and writing
skills through a communicative, functional approach, with suggested topics for discussion
and exercises in summary writing and composition. Other recent related topics.

H 102 Creative Thinking and Communication Skills '2CH

Prerequisites

None

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

0

Required SWL

Equivalent ECTS

Course Content

Meta-cognition (thinking about thinking) — Vertical and lateral thinking approaches —
Creative thinking tools.

Theories of communication — How to translate theories into complete strategies to
communicate with diverse audience — Written Communications: Memoranda, Letters,
Executive summaries, Business and research reports — Oral Communications: Listening,
Presentation skills, Interviewing, conducting meetings Interpersonal communication —
Negotiation — Intercultural communication — Importance of communication in team
building. Other recent related topics.
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H1 Business Administration '2CH

Prerequisites None

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL Equivalent ECTS

Course Content

Introduction to Management - Management functions - Business Functions -
Organizational Structure - Strategic Management — Motivation - Leadership - Decision
Making: Tools & Techniques - Human Resource Management - Effective communication
in modern organizations - Team management - Development of management thought-
Creative Problem Solving- Presentation & Negotiation Skills — modes of thinking. Other
recent related topics.

H 201 Work Ethics 2CH

Prerequisites None

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 0 0
Required SWL | \ Equivalent ECTS \

Course Content

Social context of computing, methods and tools of analysis of ethical argument,
professional and ethical responsibilities, risks and liabilities of safety-critical systems,
intellectual property, privacy and civil liberties, social implications of the Internet,
computer crime, philosophical foundations of ethics. Other recent related topics.
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H 203 Societal Issues 2CH

Prerequisites None

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL Equivalent ECTS

Course Content

ow @Ml — Jggamol! (seoizeoll Joludl wlogio— aulxVl diblgally (sitoll gaixall pudlao
ooly w08l Jgxil Llad . scloizVl (segll JuSiis 09 pdsidl 195 — luwawiollg 5,4l
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BS 101 Calculus ' 3CH
Prerequisites None

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL Equivalent ECTS

Course Content

Functions, Limits and Continuity, Definition of the derivative, Higher order derivatives, the
chain rule, implicit differentiation, differentials, parametric differentiation, nth- derivative
of a function and Leibentiz theorem. Roll" s theorem and the mean value theorem, Taylor
and Maclaurin series, indeterminate forms, and L' Hopital rule, maximum and minimum
values, curve sketching. Anti-derivative and indefinite Integral, Techniques of integration-
Definite integrals—the fundamental theorem of calculus, improper integrals-Area between
curves — solids of revolution, arc length, surface areas of revolution. Other recent related
topics.
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BS 102 Linear Algebra '3CH
Prerequisites None

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL Equivalent ECTS

Course Content

Matrices: linear equations and matrices, solution of linear systems, Eigen vectors and
eigen values,

Determinants: Properties of determinant, inverse of matrix using determinant, Vector
space, linear independence, dimension, linear transformations, Inner products and
orthogonality and projection. Other recent related topics.

BS 103 Discrete Mathematics 3 CH
Prerequisites | None

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 0
Required SWL | \ Equivalent ECTS \

Course Content

Topics include number theory, Sets, sequence, algorithms & pseudo code, induction &
recursion. Relation & function. Graphs, Trees, Posts, Lattices & Boolean Algebra. Semi
groups &groups, matrices. Fundamental principles of counting (permutations,
combination Aries). Other recent related topics.
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BS 121 Statistics and Probabilities (1) | 3CH

Prerequisites None

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 0
Required SWL \ \ Equivalent ECTS \

Course Content

Define statistics (types of data — types of statistics — population versus sample-
Measurement’s levels), Describing Data (Frequency tables — Graphic Presentation —
Numerical Measures — Displaying and Exploring Data), Survey of Probability Concept (Rules
of probability — Conditional probability-Total Probability Theory and Bays Rule) , Random
Variables and its probability distribution with some properties — Discrete probability
distribution (Binomial — Poisson — Negative Binomial — Geometric- Hyper geometric) ,
Continuous Probability distribution (Normal — Exponential). Other recent related topics.

BS 131 Electronics ' 3CH

Prerequisites None

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL Equivalent ECTS

Course Content

Passive components: Resistance, Inductance, Capacitance; series, parallel combinations;
Kirchhoff’s law: voltage, current; assumptions for the models; linearity, definition. Signaling
sources: voltage and current sources; non-ideal sources; representation under assumption
of linearity; DC circuit analysis: node and loop analysis; Choice of nodes and branches for
efficient analysis (Graph theoretic representation of circuit). Superposition theorem;
Thevenin's theorem; Norton's theorem. Time domain response of RL and RC circuits.
Sinusoidal steady state response; phasor; impedance; transfer function of two port
networks. Frequency response: concept; amplitude and phase response. Passive filter
circuits; computation of transfer function. Discrete electronic devices: Diode, Zener diode,
BJT (Bipolar junction transistor), LED, Diode circuits; clipper, clamper circuits. DC power
supply: rectifier- half wave, full wave (center tapped, bridge), Zener regulated power
supply, regulation. Other recent related topics.
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BS 205

Numerical Methods

| 3CH

Prerequisites

BS 101 Calculus

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

0

Required SWL | \ Equivalent ECTS \

Course Content

An introduction to numerical approximation methods and their analysis. Topics include
,non-linear equation solution, iterative methods, sets of equations, relaxation methods
interpolation splines, numerical differentiation and integration, Euler's method, curve
fitting, and function approximation. The algorithmic design approach is emphasized. Other
recent related topics.

BS 210 Statistics and Probabilities (2) | 3CH

Prerequisites

BS 121 Statistics and Probabilities (1)

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

0

Required SWL |

Equivalent ECTS \

Course Content

Sampling Distribution (distribution of mean) - Central limit theorem - Concept of estimation
theory - Point estimation - some properties (maximum likelihood method - Moment
method) - Interval estimation (population mean and variance - two population means and
variance) - concept of testing hypothesis (population mean and variance - two population
mean and variance) - chi-square test - Introduction to Correlation and Regression. Other
recent related topics.
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CS 101 Introduction to Computer Science \ 3CH
Prerequisites None
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2

Required SWL | \ Equivalent ECTS \

Course Content

This course introduces the components of a computer system that includes Types of
computers — Computer hardware and software components — Data representation and
number systems — Branches of computer science - Introduction to networking -
Introduction to internet — Algorithm development — algorithm representation — flowcharts
— stepwise refinement — problem solving methods and tools. Other recent related topics.

CS 102

Computer Programming

| 3CH

Prerequisites

None

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required

SWL |

Equivalent ECTS \

Course Content

operator precedence,

assignment statements,

Introduction to elementary data types & related operations & expressions syntax &
semantics of high-level language. Built in functions in the used programming language,
input-output statement, Boolean
expressions, relational operators, control statements, defined functions, scope & parameter
matching, structures, use of arrays. Recursion. Other recent related topics.

CS 121

Logic Design

| 3CH

Prerequisites

BS 131 Electronics

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Identifying & understanding of physical components used in computer hardware. Logic
gates are introduced Minimization methods including Boolean algebra & expressions, and
graphical simply combinational circuits; latches & flip-flops: analysis & design of
synchronous sequential circuits; registers & counters, storage elements are introduced to
aid the computer logic design. Other recent related topics.
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CS 201 Data Structure | 3 CH
Prerequisites CS 102 Computer Programming
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

This course investigates abstract data types (ADTSs), including lists, tacks, queues, priority
queues, trees, and graphs. The emphasis is on the trade-offs associated with implementing
alternative data structures for these ADTs. There will be four or five substantial
programming assignments. Other recent related topics.

CS 203 Object-Oriented Programming | 3 CH
Prerequisites CS 102 Computer Programming
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

The conceptual basis of Object Orientated Programming. Primitive data types and data
types as objects. Data Abstraction and encapsulation. Object-Oriented Programming:
Inheritance Access control, Method hiding. Virtual methods and dynamic binding, method
overriding. Object-Oriented Programming: Polymorphism. Classes and object as abstract
data types. Message passing. Operators, Operator overloading, delegates, and events.
Object-oriented programming language syntax, creating objects from class definitions.
Exception handling. Other recent related topics.

CS 206 Web Programming | 3 CH
Prerequisites CS 102 Computer Programming
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Overview of network, understanding of internet services and protocols (HTTP, FTP, SMTP,
POP3) and how these protocols can be used in programs. Basic concepts of URL form and
IP address and its applications in programs. Implementation of socket (TCP/UDP client-
server programming). The fundamentals of web page design and web site development.
Using HTML to construct static web pages (fonts, colors, lists, hyperlinks, tables, images,
creating animated GIFS, clickable image map, sound, video, frames). PHP web
programming server-side environment. Programming for IoT Applications. Other recent
related topics.
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CS 211

Introduction to Databases

| 3CH

Prerequisites

None

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction to Databases and database systems, database models, Data Modeling Using
the Entity-Relationship (ER) Model. The Relational Data Model and Relational Database
Constraints. Relational Database Design by ER- to-Relational Mapping. Query Languages
and processing: Data Definition, Constraints, Schema Changes, Specifying Updates, and
Retrieval Queries. Views and database programming. Functional Dependencies and
Normalization. Other recent related topics.

CS 220 Computer Organization & Assembly Language | 3CH

Prerequisites

CS 121 Logic Design

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 2

Required SWL | | Equivalent ECTS |

Course Content

Computer basic unit organization: Memory, control, arithmetic & logic unit. Computer
cycles: Fetch, indirect addressing, execute & interrupt. Hardwired versus
microprogramming control organization. I/O devices & interrupt handing. Interfacing and
Communication. Assembly language is used in the lab, to demonstrate most of the above
concepts, as well as developing the student's skills in Assembly language programming.
Other recent related topics.

CS 250 Computer Networks | 3CH

Prerequisites CS 101 Introduction to Computer Science

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction to computer networks and their origin. Uses of computer networks, structure
& architecture of networks and distributed systems. Computer networks protocols and
reference models (ISO-OSI & TCP/IP). Generic internet networks & intranet in layers
(standard 7 layers). Physical layer, data link layer, network layer, transport layer, session
layer, presentation layer and application layer. Routing algorithms. Survey of known
networks. Other recent related topics.

43




ealad) Gl g ad) anlatl) 350 39

G Aiay e shaal) L gl 5iS5 g cilpeadall Mal) gaal)
e Aaiey) g aslal 53sa lacal doa sil) gl (pa Aaina gae
CS 260 Software Engineering | 3 CH
Prerequisites CS 203 Object-Oriented Programming
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Software Engineering Concepts & Historical Perspective. Software Life Cycle Paradigms.
Software project management. The software process models. System models. Software
Requirements Engineering. Architectural design. Software design methodologies: object-
oriented design & software reusability. Rapid Application Development, Agile software
development. Software Testing Techniques. Software measurements and metrics.
Software Maintenance. Release Management and version control. Other recent related
topics.

CS 312 Algorithms Analysis and Design | 3 CH
Prerequisites CS 201 Data Structure
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | | Equivalent ECTS |

Course Content

This course covers 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,
MSTs, shortest paths). Other recent related topics.
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CS 331 Theory of Operating Systems | 3CH
Prerequisites CS 220 Computer Organization & Assembly Language
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

This course covers in detail many advanced topics in operating system design and
implementation. It starts with topics such as operating systems structuring, multithreading
and synchronization and then moves on to systems issues in parallel and distributed
computing systems. The course will also introduce topics such as virtual memory
management, file systems, protection and security, operating system extension
techniques, fault tolerance, and the history of systems programming. Other recent related
topics.
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AI310 Introduction to Logic | 3 CH
Prerequisites BS 210 Statistics and Probabilities (2)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Basic Concepts for logic - Language: meaning and definition - Informal fallacies Analogy
and Legal and moral Reasoning - Causality and Mill's methods - Probability and Statistical
Reasoning - Hypothetical reasoning - Categorical Propositions - Categorical syllogisms -
Propositional logic - Natural deduction in propositional logic - Predicate logic - Lowenheim
- Skolem Theorem - Tarski semantics - Skolem-Herbrand-Godel Theorem - Sequent
calculus - Gentzen's Theorem - Church's Theorem - Godel's Incompleteness Theorem.
Other recent related topics.

Al311 Theoretical Foundations of Machine Learning 3CH
Prerequisites AI312 Fundamentals of Artificial Intelligence
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Probability tools - concentration inequalities - PAC model - Rademacher complexity -
Growth function - VC-dimension - Perceptron - Winnow - Kernel methods - Boosting -
Decision trees - Density estimation - maximum entropy models - Logistic regression -
conditional maximum entropy models - Regression problems and algorithms - Ranking
problems and algorithms - Learning languages and automata - Markov decision processes
(MDPs). Other recent related topics.
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AI312

Fundamentals of Artificial Intelligence

3 CH

Prerequisites

CS 203 Object-Oriented Programming
BS 210 Statistics and Probabilities (2)

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Definition and design of intelligent agents. Types and applications of Intelligent Agent. Search
problem definition. Types of informed search techniques, types of uninformed search techniques
and applicability of search techniques. Logic programming tools, logic & resolution proof and
using of logic concept in theorem proving. Definition of planning problem, types of plans,
planning algorithms and applicability of Planning. Definition of the concept of learning, types of
learning, learning algorithms and applicability of Neural Networks in learning. Natural Language
Processing in Search engines. XML, RDF, ontology for NLP interface. Semantic Web and NLP.
Knowledge Engineering and Control —-Languages Used in Expert Systems — Bayesian Interference
— Fuzzy Logic — Decision Support Systems —Software tools for developing expert systems.
Robotics: Overview; configuration space; planning; sensing; robot programming; navigation and
control. Other recent related topics.

Digital Image processing | 3 CH
CS 203 Object-Oriented Programming
CS 312 Analysis and Algorithms Design

AI 313

Prerequisites

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

This course focuses on the properties of digital images, design of display systems and
algorithms, time and frequency representations, filters, image formation and
enhancement, image sampling and quantization, color, point operations, segmentation,
linear image filtering and correlation, image transforms (DCT, Fourier), nonlinear filtering,
image enhancement in frequency domain, morphological image processing, noise
reduction and restoration, simple feature extraction and recognition tasks, Students write
and investigate image processing algorithms. Other recent related topics.

47




ealad) Gl g ad) anlatl) 350 39

G Aiay e shaal) L gl 5iS5 g cilpeadall Mal) gaal)
Seirery Alaicy) g astail) 3393 Glaal dsa gl Aisgl) (pa Aalina gae
132 Machine Learning | 3 CH

Prerequisites AI311 Theoretical Foundations of Machine Learning
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Introduction to Machine Learning: Basic Concepts and Applications -Types of Machine
Learning: Supervised, Unsupervised, and Reinforcement Learning - Machine Learning
Techniques: Linear Regression, Logistic Regression, and Support Vector Machines (SVM)
- Artificial Neural Networks and Deep Learning - Clustering Algorithms and Dimensionality
Reduction - Performance Optimization and Model Tuning Techniques - Model Validation
and Evaluation -Applications of Machine Learning in Various Fields such as Computer
Vision and Natural Language Processing. Other recent related topics.

Al 321 Computer Vision | 3 CH
Prerequisites AI 313 Digital Image Processing
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | | Equivalent ECTS |

Course Content

Introduction to computer vision, fundamentals of image formation, camera imaging
geometry, feature detection and matching, multi-view geometry including stereo, motion
estimation and tracking, image classification, scene understanding, and deep learning
with neural networks. Developing basic methods for applications that include finding
known models in images, depth recovery from stereo, camera calibration, image
stabilization, automated alignment, tracking, boundary detection, and recognition. Other
recent related topics.
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Al 322

Reasoning and Knowledge Representation \

3 CH

Prerequisites

AI310 Introduction to Logic

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction - Object-oriented representation - Structured descriptions - Ontologies and
representation of Domain Knowledge - Knowledge Representation in Social Context -
Logic Programs - Abductive Reasoning - Qualitative Reasoning - Constraint Satisfaction -
Representation of Actions - Reasoning with Actions - Practical Planning - Abstraction -
Reformulation and Approximation. Other recent related topics.

AlI323

Prerequisites

Autonomous Multiagent systems \ 3CH
AI312 Fundamentals of Artificial Intelligence

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Intelligent Agents: Introduction - Search based Planning - Scaling Planning for Complex
Tasks - Acting in Uncertain Environments - Algorithmic - game- theoretic and logical
foundations of multi-agent systems - Mathematical tools: Adjacency graph and matrix;
Laplacian; Connectivity and Consensus; Passivity and Lyapunov stability; Interconnection
of mechanical systems - Multi-Agent architectures - Inter-agent communication -
Cooperative distributed problem solving - Collaborative plans and social systems —
Multiagent learning - Distributed Kalman filtering for sensor networks - Distributed
rational decision making - Mutual localization with anonymous measurements; Target
localization .and encircling - Cooperative exploration of unknown environments -
Applications in multi-robot control systems. Other recent related topics.
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Al 324 Artificial Intelligence for Cyber security | 3CH

Prerequisites

Al 320 Machine learning

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 2

Required SWL | \ Equivalent ECTS \

Course Content

Introduction - Using Artificial Intelligence Tools to Enhance Security - machine learning
applications in modern cyber security and threat detection, botnet detection intrusion
detection - deep packet inspection - fraud monitoring - malware detection - phishing
detection - active authentication - Cyber penetration testing techniques and tools -
Politics - Big data and Decision-Making Process -Artificial Intelligence in Politics - Future
of Al in Advancing Cyber Security. Other recent related topics.

AI410

Neural network

3 CH

Prerequisites

AI320 Machine learning

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS |

Course Content

Neural Network concepts: Basic definition, connections, processing elements, Feed-
forward neural network (non-recurrent neural networks). Associative memories.
Recurrent neural networks. Dynamic neural networks. Other recent related topics.

AI411 Business Intelligence: Strategies, Tools & Techniques | 3CH

Prerequisites

AI 311 Theoretical Foundations of Machine Learning

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction to Business Intelligence — Supervised and Unsupervised Machine Learning
Methods — Data Mining Process — Data visualization — Analytical Methods — including
Regression — Clustering and Decision Trees -Artificial Neural network and its Business
Applications -Model Assessment and Deployment-Text Mining and Analytics in Business —
Fundamental architecture for functioning business intelligence systems with the support
of data-mining & data-warehousing applications. Other recent related topics.
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Al 420

Prerequisites

Intelligent Autonomous Robotics | 3 CH
AI 320 Machine Learning

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

recent related topics.

The problem of designing intelligent autonomous systems: reactive control of behavior —
the subsumption architecture — sensor fusion — control — planning — evolutionary and
collective robotics — robots as biological models — simple navigation: gradient following,
potential fields, landmarks — navigation with maps: localization and learning maps. Other

Al 421

Processing of Formal and Natural Languages

3 CH

Prerequisites

AI 410 Neural Network

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Grammars and the Chomsky Hierarchy - Regular languages - Finite state automata (FSA)
- probabilistic FSAs - Context-free languages and Push-down automata - Ambiguity and
solutions to the problem - Deterministic parsers - Chart parsers - Probabilistic context-
free grammars - Modelling semantics - Context-sensitive languages - Turing machines
and computability - Models of human language processing - Overview of language
technology. Other recent related topics.
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AI 300 Selected Topics-Level 3 | 3CH
Prerequisites None
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

This course is intended to cover trending topics not covered by other courses specified
herein. Its syllabus and prerequisite are to be specified by the course instructor and must
get approval by both department and institute councils.

CS 313 Game design& development 3CH
Prerequisites CS 312 Analysis of Algorithms
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Introduction to Game Design, Game Design Principles, Basic Game Programming,
Graphics and Visual Design, Artificial Intelligence in Games, Networking and Multiplayer
Games, Game Testing and Performance Optimization, Game Publishing and Marketing.

Al 329 Data Analytics | 3 CH
Prerequisites Bs 210 Probability and Statistics-2
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Design, build, verify, and test predictive data models to make data-driven decisions
concepts, methods, and applications of pattern discovery in data mining — concepts of
cluster analysis — clustering methodologies, algorithms, and applications — partitioning
methods, hierarchical methods, and density-based methods — steps of data preparation,
analysis, learning and modeling, and identifying the predictive/descriptive model that
produces the best results.
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Al 330

Intelligent Systems

| 3 CH

Prerequisites

None

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

systems.

Intelligent Systems introduces fundamental concepts in AI-driven systems that mimic
human intelligence. The course covers knowledge representation, reasoning, learning,
and problem-solving techniques. Students explore rule-based systems, machine learning
basics, search algorithms (DFS, BFS), and simple expert systems. Key topics include
decision-making in Al, natural language processing basics, and perception in intelligent
agents. The course also discusses real-world applications in healthcare, robotics, and
automation. Hands-on exercises using Python help students build simple intelligent

AI 331

Human Computer Interaction

3CH

Prerequisites

None

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS |

Course Content

Theory, design procedure, and programming practices behind effective human interaction
with computers. Interaction design, implementation, and evaluation. The design process,
theory behind successful human-computer interaction, awareness of established
procedures for good user interface design, the ‘usability engineering’ process, Iterative
evaluation, prototyping and evaluation using scenario-based case studies. Apply practical
assignments using the Android ecosystem that highlight selected portions of the design
cycle, as well as familiarize with sound programming practices and effective tools and
techniques to create successful user interface. Other recent related topics.

53




ealad) Gl g ad) anlatl) 350 39
Gl Aaay il glaal) L ol 3S05 g cilaadall Ml agaal)
Alaicy) g astail) 3393 Glaal dsa gl Aingl) (pa Aalina gaa

Al 332

Prerequisites

Algorithmic game theory |
CS 312 Algorithms Analysis and Design

3 CH

Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \
Course Content

Examples of diverse games — Zero-sum two-person games: LP, simples, LP-duality,
mixed strategies and the minimax theorem — general games in strategic form: Equilibria
and Nash’s theorem — 2 Players Equilibria: Lemke-Howson algorithms and its variants —
Games in extensive form (mainly zero-sum, perfect information): Game trees. Relation to
Strategic games — And/Or game graph and reachability games — bisimulation, simulation,
party games, and other omega- games on automata (finitely presented, infinite duration
games). Mean value games, MDPs, and stochastic games — Mechanism design and
inverse game theory: designing games where selfish players will behave as desired —
Vickery auctions and other mechanisms — Combinatorial auctions — Incentive structures
for the internet.

CS 340

Computer graphics

3 CH

Prerequisites

CS 220 Computer Organization

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction to Computer Graphics, Mathematics for Computer Graphics, 2D Graphics
and Rendering, 3D Graphics Basics, Lighting and Shading, Texture Mapping and
Rendering, Animation and Motion, Modern Graphics Technologies.
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AI 400

Selected Topics-Level 4

| 3 CH

Prerequisites

None

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL ‘ ‘ Equivalent ECTS ‘

Course Content

This course is intended to cover trending topics not covered by other courses specified
herein. Its syllabus and prerequisite are to be specified by the course instructor and must
get approval by both department and institute councils.

Al 426 Machine vision | 3 CH

Prerequisites

AI 313 Digital Image Processing

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 2

Required SWL | \ Equivalent ECTS \

Course Content

Introduction to Machine Vision, Image Formation and Acquisition, Image Processing
Fundamentals, Feature Extraction and Object Recognition, Machine Learning for Vision
Systems, 3D Vision and Depth Perception, Motion Analysis and Tracking, Applications of
Machine Vision

Al 430 Information retrieval \ 3CH

Prerequisites

CS 211 Introduction to Database Systems

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 2

Required SWL | \ Equivalent ECTS \

Course Content

Boolean and vector-Space Retrieval Models — Basic tokenizing, Text Indexing, Text
similarity — Performance evaluation of Information Retrieval Systems — Web Search,
Automated Text Categorization, Text Clustering — Text classification, and Recommender
Systems.
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Al 431 Cloud Computing \ 3 CH
Prerequisites None
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2

Required SWL |

Equivalent ECTS \

Course Content

Cloud Computing Fundamentals, Cloud Service Models (IaaS, PaaS, SaaS), Cloud
Deployment Models (Public, Private, Hybrid, Multi-Cloud), Virtualization &
Containerization, Cloud Storage & Data Management, Cloud Security & Compliance,
Cloud Networking & Load Balancing, Serverless Computing, Microservices & Cloud-Native
Architecture, Al & Machine Learning in the Cloud, Big Data & Analytics on Cloud
Platforms, Cloud Cost Optimization & Management, Edge Computing & Fog Computing,
Cloud Migration Strategies, Disaster Recovery & Fault Tolerance in Cloud, Blockchain &
Decentralized Cloud Solutions, Quantum Computing & Cloud Integration, Ethical & Legal
Challenges in Cloud Computing, Future Trends in Cloud Technology.

Al 432

Prerequisites

Virtual Reality | 3 CH

AI 313 Digital Image Processing

Number of weekly Contact Hours
Tutorial

Lecture Laboratory
2 0 2
Required SWL | | Equivalent ECTS |

Course Content

3D geometric modeling and transformation - Free form deformation - Particle systems -
Physical simulation - Human factors - VR hardware - VR software - VR applications.
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Al 433

Data Warehousing

3 CH

Prerequisites

CS 211 Introduction to Databases

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction to Data Warehousing and Basic Concepts - Design and Development of
Data Warehouses - Data Models: Star Schema and Snowflake Schema - Extraction,
Transformation, and Loading (ETL) Processes - Indexing and Performance Optimization
in Data Warehousing - Data Analysis Queries using OLAP - Integration of Data
Warehouses with Information Systems - Applications of Data Warehousing in Decision
Support and Business Analytics.

Al 434

Prerequisites

Internet of things | 3CH

CS 250 Computer Networks

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

IoT Cloud Platforms & Integration, Edge Computing in IoT, Fog Computing & Distributed
IoT, IoT Data Analytics & Al Integration, IoT Security & Privacy Challenges, IoT Device
Authentication, IoT Firmware Vulnerabilities & Exploits, Industrial IoT (IIoT) & Smart
Manufacturing, Smart Cities & Urban IoT Solutions, Healthcare IoT (IoMT), IoT in
Agriculture (Smart Farming), Ethical & Regulatory Aspects of IoT, Future Trends in IoT
Technology
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Al 435 Bioinformatics systems

| 3 CH

Prerequisites

CS 312 Algorithms Analysis and Design

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 2

Required SWL | \ Equivalent ECTS \

Course Content

Biological background related to bioinformatics -the genome - protein and motif
databases - DNA replication-motifs finding algorithms- local and global pairwise sequence
alignment - scoring matrices - introduction to multiple sequence alignment - genome
assembly algorithms - microarray gene expression databases- applications on microarrays
datasets- genome compression.

Al 436

Brain-Computer Interfacing

3 CH

Prerequisites

AI320 Machine Learning

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction to Brain-Computer Interfaces, Basic Neuroscience - Recording/ Stimulation
Techniques - Signal Processing and Machine Learning for BCI - Invasive BCis. Neural
Prosthetics -Decoding using Bayesian Filtering - Cognitive Control - Volitional control of
neural activity and bidirectional neural interfaces - Semi-Invasive BCis with
Electrocorticography (ECoG) - Nerve-Based Approaches -Evoked Potentials (SSVEP and
P300)-Restoring Sensory and Motor Function - Security - Cognitive Monitoring - and
Entertainment - BCI Applications in Robotic Avatars and Image Search.
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AI 437 Theory of mind \ 3 CH
Prerequisites BS 103 Discrete Mathematics
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Introduction - Dualism - Cognitive Architectures - Layers of Mental Activities - Common
Sense - Mind as Behavior: Behaviorism - Mind as the Brain: Mind- Brain Identity Theory -
Mind as Computer: Machine Functionalism and Classical Al - Turing Test and the Chinese
Room - Godel' s Theorem - Consciousness -Bats - Zombies and Androids - Alternatives
to Classical AL: Connectionism — a Interactionism - Narrative Intelligence and Expressive
Al - Android Epistemology Ethical Robots.

Al 438 Computational Cognitive Science | 3CH
Preraiize AI310 Introduction to Logic
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Introduction - Foundations of Inductive Learning - Concept Learning and Categorization
- Controlling Complexity and Occam's Razor - Reasoning about Natural Kinds - Causal
Learning and Theorems - Structure and Formation of Intuitive theories of Physical -
Biological and Social Systems - Acquisition of Natural Language (syntax and semantics) -
Behavior and Mental States of Other People - Formal modeling topics.
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Al 439 Soft Computing | 3CH
Prerequisites BS 121 Statistics and Probabilities (1)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

Genetic Algorithms - Chromosomes - Population - Fitness functions — Crossover Mutation
- Binary bit chromosomes - Floating point array chromosomes - Schema theory - Fuzzy
logic - Fuzzy systems - Fuzzy operators - Fuzzy rule-based systems - Neural networks -
Feed forward neural networks - Back propagation algorithm - Bias - Scaling - Proof of
Delta rule - Performance issues - Hybrid systems - Feature selection - Training of NNs
with GAs - Evolution of fuzzy rule- based systems - Genetic programming- Immune
systems - Evolution strategy.

Al 440 Fuzzy logic | 3CH
Prerequisites BS 210 Statistics and Probabilities (2)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2
Required SWL | | Equivalent ECTS |

Course Content

Introduction to Fuzzy Logic and Basic Concepts- Fuzzy Sets and Operations - Membership
Functions and Fuzzy Data Representation - Fuzzy Rules and Inference Systems - Fuzzy
Expert Systems and Applications - Fuzzy Neural Networks and Hybrid Systems - Decision
Making in Uncertain Environments Using Fuzzy Logic - Applications of Fuzzy Logic in
Control, Artificial Intelligence, and Engineering Systems
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Al 442 Deep learning | 3CH

Prerequisites AI410 Neural network

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 2

Required SWL | Equivalent ECTS \

Course Content

Classical Neural Networks, Feedforward Neural Networks. Associative Memories.
Boltzmann Machines. SoftMax activation function. Convolutional Neural Networks.
Restricted Boltzmann Machines. Recurrent Deep Neural Networks. Long- short Term
Memory. Gated Recurrent Units. Auto Encoders. Generative Adversarial Networks.
Variational Auto Encoders. Applications.

Al 443 Knowledge Based Systems \ 3CH

Prerequisites Al322 Reasoning and Knowledge Representation

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 0 2
Required SWL | \ Equivalent ECTS \

Course Content

The Knowledge-Based Systems course introduces students to the basic concepts and
structure of systems that use stored knowledge to support decision-making. It focuses on
essential components such as the knowledge base and inference engine, and covers simple
methods of knowledge representation and reasoning. Students gain a general
understanding of how such systems work and where they can be applied. The course
emphasizes foundational skills rather than advanced technical depth, preparing students
to recognize the role of knowledge-based systems in various practical contexts.
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Al 445

Semantic Web and Ontology

| 3 CH

Prerequisites

None

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

This module explains to the students how they can make use of semantic programming
techniques to enrich and simplify web applications. It covers the common formats for
integration and combination of data drawn from diverse sources, as well as the language
for recording how the data relates to real world objects. The following topics will be
covered: semantic web vision, semantic web technologies RDF (resource description
framework), web ontology language: owl, logic and inference: rules, semantic web service,
ontology engineering, creating a semantic web application.

3 CH

Al 446 Speech Processing and Recognition \

Prerequisites

BS 210 Statistics and Probabilities (2)

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

This module explains the human vocal and auditory systems. Characteristics of speech
signals: phonemes, prosody, IPA notation. Lossless tube model of speech production. Time
and frequency domain representations of speech; window characteristics and
time/frequency resolution tradeoffs. Properties of digital filters: mean log response,
resonance gain and bandwidth relations, bandwidth expansion transformation, all-pass
filter characteristics. Autocorrelation and covariance linear prediction of speech; optimality
criteria in time and frequency domains; alternate LPC parametrization. Speech coding:
PCM, ADPCM, CELP. Speech synthesis: language processing, prosody, diphone and formant
synthesis; time domain pitch and speech modification. Speech recognition: hidden Markov
models and associated recognition and training algorithms. Language modelling. Large
vocabulary recognition. Acoustic preprocessing for speech recognition.
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3 CH

Al 447 Data Science

Prerequisites BS 210 Statistics and Probability (2)
AI320 Machine Learning

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

2

Required SWL |

Equivalent ECTS \

Course Content

Introduction to Data Science - Data Collection and Preprocessing - Exploratory Data
Analysis (EDA) - Data Visualization using Matplotlib and Seaborn - Supervised and
Unsupervised Learning Methods - Regression, Classification, and Clustering Techniques -
Model Evaluation and Performance Metrics - Introduction to Big Data and Cloud
Computing in Data Science - Applications of Data Science in Business and Industry -
Ethical and Legal Considerations in Data Science. Other recent related topics.

Al 448 Granular Computing | 3CH
Prerequisites BS 210 Statistics and Probabilities (2)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2

Required SWL |

Equivalent ECTS |

Course Content

This course explains the fundamentals of granular computing, types of granulations, value

granulation (discretization/quantization), variable granulation (clustering/ aggregation/
transformation), variable transformation, variable aggregation, system granulation
(aggregation), concept granulation (component analysis), equivalence class granulation,
component granulation, issue of interoperability of granular environments and different
interpretations of granular computing.
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Al 450 Text mining \ 3CH
Prerequisites AI320 Machine learning
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 2

Required SWL ‘

Equivalent ECTS ‘

Course Content

Introduction to Text Mining and Basic Concepts - Text Processing and Information
Retrieval - Text Preprocessing Techniques: Cleaning, Tokenization, and Stemming - Text
Representation and Analysis Using Machine Learning Techniques - Text Classification and
Clustering Algorithms - Named Entity Recognition and Sentiment Analysis - Search and
Inference in Text Mining - Applications of Text Mining in Al, Business, and Healthcare.
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Al422 Senior Project 1 | 3 CH
Prerequisites The student must pass at least 70% of the hours required for
graduation
Number of weekly Contact Hours
Lecture Tutorial Laboratory
1 2 2

Required SWL | \ Equivalent ECTS \

Course Content

This course is intended to give a chance to practical use all the knowledge acquired since
starting the program. It focuses on a specific problem, preferably a real life one, and
culminates in an innovative software/hardware solution. This course in particular 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 recommended. The student can work individually or within a group
of a reasonable size.

AI425

Senior Project 2

3CH

Prerequisites

AlI422 Senior Project 1

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

1

2

2

Required SWL | \ Equivalent ECTS \

Course Content

This course aims to implement the system designed in AI415. A software/hardware product
should be targeted, taking the good look and modest cost into consideration. A judging
committee should be formed to evaluate the work and assign the student a suitable grade.
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First Level
First Semester Second Semester
Code Course Credits | Code Course Credits
H 101 | English Language 2 H 103 | Technical Report Writing 2
Creative Thinking and : - .
H 102 | Communication Skills 2 H 104 | Business Administration 2
BS 101 | Calculus 3 BS 102 | Linear Algebra 3
: . Statistics and
BS 103 | Discrete Mathematics 3 BS 121 Probabilities(1) 3
BS 131 | Electronics 3 CS 102 | Computer Programming 3
CS 101 | Intro to computer Science 3 CS 121 | Logic Design 3
Total Credits 16 Total Credits 16
Second Level
First Semester Second Semester
Code Course Credits | Code Course Credits
H 201 | Work Ethics 2 BS 205 | Numerical Methods 3
Statistics and .
BS 210 Probabilities(2) 3 H 203 | Societal Issues 2
Cs 203 | ODject-Oriented 3 |CS 201 | Data Structure 3
Programming
CS 211 | Introduction to Databases 3 CS 206 | Web Programming 3
Cs 220 | Computer Organization & 3| CS 260 | Software Engineering 3
Assembly Language
CS 250 | Computer Networks 3 CS 331 | Operating Systems 3
Total Credits 17 Total Credits 17
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Third Level
First Semester Second Semester
Code Course Credits Code Course Credits
AI310 Introduction to Logic 3 AI320 Machine Learning 3
CS312 Algorlthr_ns Analysis 3 AI321 Computer Vision 3
and Design
Theoretical Reasoning and
Al 311 Foundations of 3 AI322 Knowledge 3
Machine Learning Representation
Fundamentals of Autonomous
AI312 Artificial Intelligence 3 AL323 Multiagent systems 3
Al 313 Digital I_mage 3 AI324 Artificial Intelllg_ence 3
Processing for Cyber security
TBD Elective 1 3 TBD Elective 2 3
Total Credits 18 Total Credits 18
Fourth Level
First Semester Second Semester
Code Course Credits | Code Course Credits
Intelligent
AI410 Neural network 3 Al420 Autonomous Robotics 3
Business Processing of Formal
Intelligence: and Natural
Al411 Strategies, Tools & 3 Al421 Languages 3
Techniques
TBD Elective 3 3 |TBD Elective 6 3
TBD Elective 4 3 TBD Elective 7 3
TBD Elective 5 3
AI422 Senior Project 1 3 Al425 Senior Project 2 3
Total Credits 18 Total Credits 15
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