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UNV101 Societal Issues

Prerequisites

Number of weekly Contact Hours

Tutorial Laboratory

Lecture
2
Required SWL

3.43

110 Equivalent ECTS

Course Content
Aial — Lo lain¥) S i il s — delaiaV) S il — e lainl) Ll o seia
A al ) - aludl) AxalSa g dasladl) - Gl 5 gia - Jadl (5 kg Ll g dueaiaall L) e

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0 GOAL 1:
No Poverty

0 GOAL 2:
Zero Hunger

GOAL 3:
Good Health and
Well-being

O GOAL 4:
Quality Education

GOAL 5:
Gender Equality

GOAL 6:
Clean Water and
Sanitation

O GOAL 7:
Affordable and
Clean Energy

O GOAL 8:
Decent Work and
Economic Growth

0 GOAL 9:
Industry,
Innovation and
Infrastructure

O GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

GOAL 13:
Climate Action

GOAL 14:
Life Below Water

GOAL 15:
Life on Land

GOAL 16:
Peace and Justice
Strong Institutions

O GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights

Student

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

Activities (SA)

O Assessment ‘ Exam

O Practical Exam‘ Oral Exam

O Assessment ‘

Exam

15

25

10

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based (SL)

Project-based (PB)

Industry-based (IB)

UNV102 Technical English Language

Prerequisites

Number of weekly Contact Hours
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Lecture Tutorial Laboratory
2 - -
Required SWL 110 Equivalent ECTS 3.43

Course Content
Introduction - Exploring personal opinion - Essay writing - Critical writing -
Importance of figurative language - Common mistakes in writing technical English
sentences - Effective reading skills - Sentence and paragraph length control -
Revision assessment - Final review of the article - Additional topics

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

L1 GOAL 1: O GOAL 2: GOAL 3: O GOAL 4: GOAL 5: GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: O GOAL 8: O GOAL 9: O GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production
GOAL 13: GOAL 14: GOAL 15: GOAL 16: O GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) | OJ Assessment ‘ Exam | [0 Practical Exam‘ Oral Exam | OO Assessment ‘ Exam
15 25 10 50
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) Project-based (PB) Industry-based (IB)

UNV103 Entrepreneurship

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 - -
Required SWL Equivalent ECTS 3.43
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Course Content
What is meant by entrepreneurship management - Evaluating the contribution of
project management to sustainable competitive advantage - Evaluating risk
management in different organizational contexts for entrepreneurship - Studying
and evaluating opportunities - Writing action plans - Building a business model -

Defining a set of strategies to overcome barriers to project management - Building
a team the work.

Taught in Program(s)

As major in Program(s) Code(s)
Computer Science and Artificial Intelligence
As minor in Program(s) Code(s)
Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

0O GOAL 2:
Zero Hunger

Good Health and

GOAL 3:

Well-being

O GOAL 4:
Quality Education

Gender Equality

GOAL 5:

GOAL 6:
Clean Water and
Sanitation

0O GOAL 7:
Affordable and
Clean Energy

[J GOAL 8:
Decent Work and
Economic Growth

0 GOAL 9:
Industry,
Innovation and
Infrastructure

Reduced Inequality

O GOAL 10:

Sustainable Cities
and Communities

GOAL 11:

0O GOAL 12:
Responsible
Consumption and
Production

GOAL 13:
Climate Action

GOAL 14:
Life Below Water

GOAL 15:
Life on Land

GOAL 16:
Peace and Justice
Strong Institutions

achieve the Goal

O GOAL 17:
Partnerships to

Assessment Weights

Student

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

Activities (SA)

O Assessment ‘ Exam

O Practical Exam‘ Oral Exam

O Assessment ‘

Exam

15

25

10

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based (SL)

Project-based (PB)

Industry-based (IB)

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based

(SL)

Project-based (PB)

Industry-based (IB)

UNV104

Communication and Presentation SKkills

Prerequisites

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

Required SWL

Equivalent ECTS

3.43




SLba) p183 § cuulall 4 gle el

Course Content

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: GOAL 3: O GOAL 4: GOAL 5: GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

0 GOAL 7: O GOAL &: O GOAL 9: O GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

GOAL 13: GOAL 14: GOAL 15: GOAL 16: O GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) | O Assessment ‘ Exam | (J Practical Exam‘ Oral Exam | O Assessment ‘ Exam

15 25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-learning-based (SL) Project-based (PB) Industry-based (IB)

Scientific Thinking

UNV105

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - -

Required SWL 110 Equivalent ECTS 3.43

Course Content

Introduction — Definition of Scientific Thinking — Steps of Scientific Thinking -
Characteristics of Scientific Thinking — Areas of Using Scientific Thinking -
Importance of Scientific Thinking — Methods of Acquiring and Employing Scientific
Thinking in Daily Life — Obstacles of Scientific Thinking — The Difference Between
Scientific Thinking and Ordinary Thinking. Critical thinking — the concept of critical

thinking and its benefits, standards, and obstacles
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Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

O GOAL 2:
Zero Hunger

GOAL 3:

Good Health and

Well-being

O GOAL 4:
Quality Education

GOAL 5:
Gender Equality

GOAL 6:
Clean Water and
Sanitation

O GOAL 7:
Affordable and
Clean Energy

O GOAL 8:
Decent Work and
Economic Growth

0 GOAL 9:
Industry,
Innovation and
Infrastructure

O GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

GOAL 13:
Climate Action

GOAL 14:
Life Below Water

GOAL 15:
Life on Land

GOAL 16:
Peace and Justice

O GOAL 17:
Partnerships to

achieve the Goal

Strong Institutions

Assessment Weights
Practical / Oral Exam (PE)

O Practical Oral Exam
Exam

Final (FE)
Exam

Midterm (MT)
O
Assessment Exam
25 10
Student Activities Breakdown (Distribution for Study Blocks)
Self-lea(rggg-based Project-based (PB) Industry-based (IB)

Student
Activities
(SA)

15

O
Assessment

50

Seminar-based (SB)

German Language

UNV106

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial
2 - -
Required SWL 110 Equivalent ECTS
Course Content

Reading and understanding texts that are simple in their linguistic structures —
trying to extract and build their main ideas and linking their partial and main ideas
— trying to comment on them in simple phrases. Try to formulate some ideas in
simple sentences. Training students to edit simple articles on direct topics in the
simplified form of the article and simple forms of expressing ideas and in direct
declarative sentences - building paragraphs of sentences bearing one idea,

Laboratory

3.43




SLba) p183 § cuulall 4 gle el

training on direct reporting and description methods. Teaching students to use
simple German and Arabic texts with understanding and translation

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: GOAL 3: O GOAL 4: GOAL 5: GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: O GOAL 8: O GOAL 9: 0 GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

GOAL 13: GOAL 14: GOAL 15: GOAL 16: O GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O ] Practical O
(SA) Assessment bd Exam Exam b Oral Exam Assessment b Exam

15 25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self—lea(rgg;g-based Project-based (PB) Industry-based (IB)

Sustainable development and environmental
UNV107 sustainability standards

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - -

Required SWL 110 Equivalent ECTS 3.43

Course Content

Definition of sustainable development and its objectives at the local and
international levels, its importance in preserving various resources, its boundary,
the most important applications of sustainability in various engineering fields.
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Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

O GOAL 2:
Zero Hunger

GOAL 3:
Good Health and
Well-being

O GOAL 4:
Quality Education

GOAL 5:
Gender Equality

GOAL 6:
Clean Water and
Sanitation

0O GOAL 7:
Affordable and
Clean Energy

O GOAL 8:
Decent Work and
Economic Growth

0 GOAL 9:
Industry,
Innovation and
Infrastructure

OO0 GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

GOAL 13:
Climate Action

GOAL 14:
Life Below Water

GOAL 15:
Life on Land

GOAL 16:
Peace and Justice
Strong Institutions

O GOAL 17:
Partnerships to

achieve the Goal

Assessment Weights

Student

Activities
(SA)

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

O
Exam
Assessment

O Practical

O

Exam

Oral Exam

Assessment

Exam

15

25

10

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

(SL)

Self-learning-based

Project-based (PB)

Industry-based (IB)

First Aid Skills
UNV108

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - -

Required SWL 110 Equivalent ECTS 3.43

Course Content

First aid — goals — treatment priorities — resuscitation, resuscitation work and chain
of survival — airway and breathing problems - circulation problems, angina, heart
attack, shock and fainting — wounds, bleeding, hygiene and health preservation -
types of wounds, blood loss, wound treatment and Nosebleeds — eye injuries —
amputation — internal bleeding — crush injury — first aid and treatment mechanisms
— poisons, burns and poisoning - injuries to bones, muscles and joints — the effect
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of heat and cold — diabetes, epilepsy and fever attacks - first aid kit and potential
risks.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: GOAL 3: O GOAL 4: GOAL 5: GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: O GOAL 8: O GOAL 9: 0 GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

GOAL 13: GOAL 14: GOAL 15: GOAL 16: O GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O ] Practical O
(SA) Assessment L Exam Exam [ Oral Exam Assessment b Exam

15 25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self—lea(rgg;g-based Project-based (PB) Industry-based (IB)

Math0 Math2 ( Complementary Mathematics for Science Students) ‘

Prerequisites -—--

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 ; -

Required SWL Equivalent ECTS

Course Content

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

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

Taught in Program(s)

As major in Program(s) Code(s)

Applied Al - Cyber Security and Digital Forensics — Medical Informatics

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: GOAL 3: O GOAL 4: GOAL 5: GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: O GOAL 8: O GOAL 9: 0 GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

GOAL 13: GOAL 14: GOAL 15: GOAL 16: O GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O L] Practical m
X
(SA) Assessment L Exam Exam 1 Oral Exam Assessment Exam

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self—lea(rgg;g-based Project-based (PB) Industry-based (IB)
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BS101 Math-1

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 -

Required SWL 155 ‘ Equivalent ECTS 5.14

Course Content

This course covers elementary mathematics for computer science. Topics
include Limits and continuity, Differentiation, Integration, formal logic, proof
methods, sets, relations, functions.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: ] GOAL 3: GOAL 4: LI GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: GOAL 15: 0O GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities U L] Practical U
(SA) Assessment > Exam Exam > Oral Exam Assessment o Exam

15 25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-leaz‘;l;?)g-based Project-based (PB) Industry-based (IB)
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BS102 Discrete Structures
Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 -
Required SWL 155 ‘ Equivalent ECTS 5.14

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [ GOAL 3: GOAL 4: 1 GOAL 5: [ GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

] GOAL 13: L1 GOAL 14: GOAL 15: 0O GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities ([ L] Practical O

X X X
(SA) Assessment Exam Exam Oral Exam Assessment Exam

15 25 10 50
Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggg-based Project-based (PB) Industry-based (IB)
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BS103 Math-2

Prerequisites Math-1 BS101

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 -

Required SWL 155 ‘ Equivalent ECTS 5.14

Course Content

The course will introduce basic concepts and techniques from linear algebra that

will be required in later courses in areas such as machine learning, computer

graphics, and quantum computing. Topics include vector spaces and subspaces,
fundamental properties of matrices including determinants, inverse matrices, matrix
factorizations, eigenvalues and linear transformations. Solve linear systems of
equations. In this course, the students will become comfortable working with the
basic tools in linear algebra and familiar with several computer science

applications.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [J GOAL 3: GOAL 4: L1 GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible

Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: GOAL 15: 0O GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O O Practical m
X ¢ 3
(SA) Assessment Exam Exam Oral Exam Assessment Exam

15 .25 10 50

Student Activities Breakdown (Distribution for Study Blocks)
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Self-lea(lggg-based Project-based (PB) Industry-based (IB)

Seminar-based (SB)

BS104 Probability and Statistics Applications in
Computer

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 -

Required SWL 155 " Bquivalent ECTS | 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [ GOAL 3: GOAL 4: 1 GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy | Economic Growth | Innovation and and Communities | Consumption and
Infrastructure Production

UJ GOAL 13: UJ GOAL 14: GOAL 15: 0 GOAL 16: GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O [ Practical O

(SA) Assessment bd Exam Exam b Oral Exam Assessment bd Exam
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15 | 10 | 50
Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-leaz‘ggg-based Project-based (PB) Industry-based (IB)

BS215 Operations Research
Prerequisites BS103 Math-2
Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 -
Required SWL 155 " Bquivalent ECTS | 5.14

Course Content
Formulations and graphical solution - Algebraic solution: The simplex method
and dual-simplex method - Sensitivity analysis - analysis -Transportation and
assignment Problems - Integer Programming, Cutting - Plance algorithms, branch
and bound method. Network analysis.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [ GOAL 3: GOAL 4: 1 GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy | Economic Growth | Innovation and and Communities | Consumption and
Infrastructure Production

LJ GOAL 13: L GOAL 14: GOAL 15: O GOAL 16: GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities O L] Practical O
X X X
(SA) Assessment Exam Exam Oral Exam Assessment Exam
15 .25 10 50
Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggg-based Project-based (PB) Industry-based (IB)
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Difference & Differential Equations
BS101 Math-1

Number of weekly Contact Hours

BS206

Prerequisites

Laboratory

Tutorial
2 -
| 5.14

Lecture
2
Required SWL

155 " Equivalent ECTS
Course Content
1. Some first order differential equations (namely linear, separable, Bernoulli and

projective);
2. Systems of linear first order differential equations.
3. Linear, homogeneous and inhomogeneous higher order differential equations,

also using change of variables.
4. Some types of linear, homogeneous and inhomogeneous (first order and higher

order) difference equations.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 2: [J GOAL 3: GOAL 4: [J GOAL 5:

O GOAL 1: L1 GOAL 6:

No Poverty

Zero Hunger Good Health and
Well-being

Quality Education

Gender Equality

Clean Water and
Sanitation

O GOAL 7:
Affordable and
Clean Energy

GOAL 9:
Industry,
Innovation and
Infrastructure

GOAL 8:
Decent Work and
Economic Growth

GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

0 GOAL 13:
Climate Action

GOAL 15: 0
Life on Land

0 GOAL 14:
Life Below Water

GOAL 16:
Peace and Justice

Strong Institutions

GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights

Student

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

Activities
(SA)

. Exam

[ Practical
Exam

Oral Exam

O

Assessment

Exam

15

Assessment
25

10

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based
(SL)

Project-based

(PB)

Industry-based (IB)
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BS207 Numerical Analysis
Prerequisites BS101 Math-1
Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 -
Required SWL 155 " Equivalent ECTS | 5.14

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: ] GOAL 3: GOAL 4: LI GOAL 5: LI GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: GOAL 15: 0O GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities U L] Practical U

X X X
(SA) Assessment Exam Exam Oral Exam Assessment Exam
15 .25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-leaz‘;lgl)g-based

Project-based (PB) Industry-based (IB)
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Advanced Probability and Statistics

B5208 Applications in Computer

Prerequisites BS104 Probability and Statistics Applications in Computer

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 -

Required SWL 155 " Equivalent ECTS | 5.14

Course Content

Multiple Random variables, moment generating function and characteristic
function. Measures of central tendency — Statistical thinking for Data Science and
Analytics. Applications for computing.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: 1 GOAL 3: GOAL 4: LI GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

L1 GOAL 13: L1 GOAL 14: GOAL 15: 0O GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities U L] Practical U
(SA) Assessment > Exam Exam > Oral Exam Assessment o Exam

15 25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggl)g-based Project-based (PB) Industry-based (IB)

BS212 Creative and Scientific Thinking

Prerequisites
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Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 - -

Required SWL 155 Equivalent ECTS 5.14

Course Content

R s g al) Gadtll 5 e lay) Aalaall s Sl o st s £ 1Y) o seias iy el )il oy

tagd 5 isall Jalgall s candd ol sl 5 cdlad g 4l ja Claladil g 4adlais o jualic 5 4wl s g laY)
Dshie ) Rall 138 a3 LS 0 98 sall e laial) ) sall  ep lail Adadi yall A Hll COISLA 5 Lladll
Aul ol 8 Lk g g dabisal) ,Sal O e dajlan o ) saclidd HSE & il alal)
G sl o e gl e (g Lgdaliay 38 Ll Jsla dlagl o AUall cu pai ) Congy LS cplaill
Lezle il 5 3 jlgall a2 JBA (e (3 (ol ) Rl adiny 5 sadlll 5 gl 5 alell

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

0 GOAL 2:
Zero Hunger

[J GOAL 3:
Good Health and
Well-being

GOAL 4:
Quality Education

LI GOAL 5:
Gender Equality

] GOAL 6:
Clean Water and
Sanitation

O GOAL 7:
Affordable and
Clean Energy

GOAL 8:
Decent Work and
Economic Growth

GOAL 9:
Industry,
Innovation and
Infrastructure

GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

0 GOAL 13:
Climate Action

0 GOAL 14:
Life Below Water

GOAL 15: 0
Life on Land

GOAL 16:
Peace and Justice

Strong Institutions

GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities
(SA)

O
Assessment

Exam

O Practical
Exam

Oral Exam -

Assessment

Exam

15

25

10

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based

(SL)

Project-based (PB)

Industry-based (IB)

BS213

Marketing and Sales

Prerequisites
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Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 - -

Required SWL 155 Equivalent ECTS 5.14

Course Content

This course clarifies the marketing principles, concepts, and activities in
nonprofit organizations. It also explains how these activities were influenced by
cultural, technological surroundings. The course shows how marketing conquers the
instructions goals. It also explains the four P in marketing (product, price, place, and
promotion).

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [ GOAL 3: GOAL 4: 1 GOAL 5: [ GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

0O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy | Economic Growth | Innovation and and Communities | Consumption and
Infrastructure Production

LJ GOAL 13: L GOAL 14: GOAL 15: O GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O ] Practical O
(SA) Assessment bd Exam Exam b Oral Exam Assessment b Exam

15 .25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Self-learning-based Project-based (PB) Industry-based (IB)

Seminar-based (SB) (SL)

BS214 Computational Mathematics for Learning and Data
Science

Prerequisites BS102 Discrete Structures
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Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 -

Required SWL 155 Equivalent ECTS 5.14

Course Content

This course introduces fundamental mathematical concepts relevant to data and
computer science and provides a basis for further study in learning and data science.
The topics covered are functions of several variables, series approximations,
gradient descent, Matrix Decompositions, Convex sets and convex functions and
their properties, Introduction to Optimization, Optimization in learning and Data
Science. The course draws connections between each of these fundamental
mathematical concepts and modern data science applications.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [ GOAL 3: GOAL 4: 1 GOAL 5: [ GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible

Clean Energy | Economic Growth | Innovation and and Communities | Consumption and
Infrastructure Production

LJ GOAL 13: L GOAL 14: GOAL 15: O GOAL 16: GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities ([ Exam [ Practical Oral Exam O Exam

(SA) Assessment Exam Assessment

15 .25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggg-based Project-based (PB) Industry-based (IB)

BS211 Number Theory

Prerequisites BS102 Discrete Structures
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Number of weekly Contact Hours

Tutorial Laboratory
2 -
155 " Bquivalent ECTS

Lecture
2
Required SWL

5.14

Course Content
This course is an elementary introduction to number theory. Topics to be
covered include: Primes, Divisibility, and the Fundamental Theorem of
Arithmetic. Greatest Common Divisor (GCD), Euclidean Algorithm
Congruences, Chinese Remainder Theorem, Hensel’s Lemma, Primitive Roots.
Quadratic Residues and Reciprocity. Arithmetic Functions, Diophantine
Equations, Continued Fractions, etc.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 2: [J GOAL 3: GOAL 4: 1 GOAL 5:
Zero Hunger Good Health and | Quality Education | Gender Equality
Well-being

] GOAL 6:
Clean Water and
Sanitation

O GOAL 1:
No Poverty

O GOAL 7:
Affordable and
Clean Energy

GOAL 8:
Decent Work and
Economic Growth

GOAL 9:
Industry,
Innovation and
Infrastructure

GOAL 10:

Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

0 GOAL 13:
Climate Action

0 GOAL 14:
Life Below Water

GOAL 15: 0
Life on Land

GOAL 16:
Peace and Justice
Strong Institutions

GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights

Student
Activities
(SA)

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

(]

Assessment

Exam

O Practical
Exam

Oral Exam

(]

Assessment

Exam

15

25

10

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-

learning-based
(SL)

Project-based (PB)

Industry-based (IB)
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BS216 Technical and Scientific Writing

Prerequisites —

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 -

Required SWL 155 " Equivalent ECTS | 5.14

Course Content

This course aims to give the students the basic rudiments of report writing, the
rationale for report writing; the structure of reports; and such details as physical
appearance and linguistic style will be discussed; In addition to writing reports,
students will also be given supplementary exercises; as necessary; to enhance their
general writing skills.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [J GOAL 3: GOAL 4: 1 GOAL 5: [ GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy | Economic Growth | Innovation and and Communities | Consumption and
Infrastructure Production

LJ GOAL 13: L GOAL 14: GOAL 15: O GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O L] Practical O
X < 3
(SA) Assessment Exam Exam Oral Exam Assessment Exam

15 .25 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggg-based Project-based (PB) Industry-based (IB)
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AICS101 Computer Science Fundamentals \ 3

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS ‘ 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: ] GOAL 3: GOAL 4: LI GOAL 5: LI GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible

Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical U
(SA) Assessment > Exam Exam 1 Oral Exam Assessment b Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-leaz‘;l;?)g-based Project-based (PB) Industry-based (IB)
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AICS102 Structured Programming

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS ‘ 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: 0O GOAL 2: [J GOAL 3: GOAL 4: L1 GOAL 5: L] GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

L1 GOAL 13: L1 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical O
(SA) Assessment b Exam Exam - Oral Exam Assessment b Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rglgl)g-based Project-based (PB) Industry-based (IB)
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AICS103 Object Oriented Programming

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS ‘ 5.14

Course Content

Object-oriented programming: data abstraction, encapsulation, classes, objects,
templates, operator overloading, function overloading, inheritance, polymorphism,
exception handling, and streams.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [J GOAL 3: GOAL 4: [J GOAL 5: [J GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy | Economic Growth | Innovation and and Communities | Consumption and
Infrastructure Production

LJ GOAL 13: L GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (| Practical O
< X
(SA) Assessment Exam Exam - Oral Exam Assessment Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rg;;g-based Project-based (PB) Industry-based (IB)

AICS205 Data Structures

Prerequisites Structured Programming (AICS102)

Number of weekly Contact Hours

Lecture ‘ Tutorial ‘ Laboratory
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2

Required SWL 155 Equivalent ECTS 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Computer Science

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [J GOAL 3: GOAL 4: [J GOAL 5: [J GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy | Economic Growth | Innovation and and Communities | Consumption and
Infrastructure Production

LJ GOAL 13: L GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action | Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities d Practical O
< X
(SA) Assessment Exam Exam - Oral Exam Assessment Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggg-based Project-based (PB) Industry-based (IB)

AICS206 Introduction to Artificial Intelligence

Prerequisites Structured Programming (AICS102)

Number of weekly Contact Hours

Laboratory

Lecture ‘ Tutorial
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2

Required SWL 155 Equivalent ECTS 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

0 GOAL 2:
Zero Hunger

O GOAL 3:
Good Health and
Well-being

GOAL 4:
Quality Education

[J GOAL 5:
Gender Equality

0 GOAL 6:
Clean Water and
Sanitation

O GOAL 7:
Affordable and
Clean Energy

GOAL 8:
Decent Work and
Economic Growth

GOAL 9:
Industry,
Innovation and
Infrastructure

GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

[0 GOAL 13:
Climate Action

] GOAL 14:
Life Below Water

O GOAL 15:
Life on Land

GOAL 16:
Peace and Justice
Strong Institutions

GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities
(SA)

(]

Exam

Practical

] Oral Exam

(]

Exam

Assessment

Exam

Assessment

15

20

15

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based

(SL)

Project-based (PB)

Industry-based (IB)

AICS207

Operating Systems

Prerequisites

Computer Science Fundamentals (AICS101)

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

Required SWL

Equivalent ECTS

5.14
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Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [J GOAL 3: GOAL 4: 1 GOAL 5: [ GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

[J GOAL 13: [J GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical O
(SA) Assessment b Exam Exam - Oral Exam Assessment b Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self—lea(rgg;g-based Project-based (PB) Industry-based (IB)

AICS308 Software Engineering

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS 5.14

Course Content
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Overview of software engineering, software requirement: requirement engineering
processes, system models, software prototyping. Design: architecture design,
distributed system architecture, object-oriented design, user interface design.

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Computer Science

Targeted Sustainable Development Goals

O GOAL 1: 0O GOAL 2: [J GOAL 3: GOAL 4: L1 GOAL 5: L] GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical U
(SA) Assessment b Exam Exam b Oral Exam Assessment b Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self—lea(rggg-based Project-based (PB) Industry-based (IB)

AICS309 Soft Computing

Prerequisites Strtructured Programming (AICS102)

Number of weekly Contact Hours

Laboratory

Tutorial

Lecture
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2

Required SWL 155 Equivalent ECTS 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: ] GOAL 3: GOAL 4: LI GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical U
(SA) Assessment b Exam Exam - Oral Exam Assessment b Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggl)g-based Project-based (PB) Industry-based (IB)

AICS311 Design and Analysis of Algorithms

Prerequisites Data Structures (AICS205)

Number of weekly Contact Hours
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Lecture Tutorial Laboratory
2 - 2

Required SWL 155 Equivalent ECTS ‘

5.14

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

algorithms
algorithms.

and approximation

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

0 GOAL 2:
Zero Hunger

[J GOAL 3:
Good Health and
Well-being

GOAL 4:
Quality Education

LI GOAL 5:
Gender Equality

] GOAL 6:
Clean Water and
Sanitation

O GOAL 7:
Affordable and
Clean Energy

GOAL 8:
Decent Work and
Economic Growth

GOAL 9:
Industry,
Innovation and
Infrastructure

GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

0 GOAL 13:
Climate Action

0 GOAL 14:
Life Below Water

O GOAL 15:
Life on Land

GOAL 16:
Peace and Justice

Strong Institutions

GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights
Practical / Oral Exam (PE)

Student Midterm (MT) Final (FE)

Activities
(SA)

(]

Exam

(]

Assessment

Practical [J Oral Exam
Exam

Assessment

Exam

15

20 15

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based
(SL)

Project-based (PB)

Industry-based (IB)

AICS318

Logic Programming

Prerequisites

Discrete Structure (BS102)

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

Required SWL

Equivalent ECTS

5.14
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Course Content

The main goal of this lecture is to provide basic information in the subject of Logic
Programming. The lecture starts with basics of programming in Prolog. A brief
introduction to computational logic is followed by the description of a theoretical
background of logic programming language Prolog. Constraint logic programming
is presented from the theoretical and practical point of view. Implementation of
Prolog is discussed in the last part of the lecture together with basic optimization
techniques. Lectures are focused on practical aspects of logic programming.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Computer Science

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

0O GOAL 2:
Zero Hunger

O GOAL 3:
Good Health and
Well-being

GOAL 4:
Quality Education

1 GOAL 5:
Gender Equality

0 GOAL 6:
Clean Water and
Sanitation

0O GOAL 7:
Affordable and
Clean Energy

GOAL 8:
Decent Work and
Economic Growth

GOAL 9:
Industry,
Innovation and
Infrastructure

GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

0 GOAL 13:
Climate Action

0 GOAL 14:
Life Below Water

O GOAL 15:
Life on Land

GOAL 16:
Peace and Justice
Strong Institutions

GOAL 17:
Partnerships to

achieve the Goal

Assessment Weights

Student
Activities
(SA)

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

O

Practical

O

Exam

Assessment

Exam

Oral Exam

Assessment

Exam

15

20

15 --

50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

(SL)

Self-learning-based

Project-based (PB)

Industry-based (IB)

AICS313

Machine Learning

Prerequisites

Object Oriented Programming (AICS103)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS 5.14

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: [J GOAL 3: GOAL 4: 1 GOAL 5: L] GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

[J GOAL 13: [J GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical O
(SA) Assessment b Exam Exam b Oral Exam Assessment b Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self—lea(rgg;g-based Project-based (PB) Industry-based (IB)

AICS 314 Image Processing

Prerequisites Math-1 (BS103)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: [ GOAL 3: GOAL 4: 1 GOAL 5: [ GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation
O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy | Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production
1 GOAL 13: L1 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:

Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities O Practical O
X X
(SA) Assessment Exam Exam - Oral Exam Assessment Exam
15 20 15 -- 50
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self—lea(rgg;g-based Project-based (PB) Industry-based (IB)

AICS 317 Advanced Artificial Intelligence
Prerequisites Introduction to Artificial Intelligence (AICS206)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 - 2
Required SWL 155 Equivalent ECTS
Course Content

This course will cover several advanced topics in Artificial Intelligence. Topics may
include probabilistic reasoning, constraint satisfaction, reactive systems,
knowledge-based learning, emergent behavior, intelligent multiagent systems,

5.14
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Probabilistic reasoning, Markov decision processes, hidden Markov models, Bayes
nets.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Artificial Intelligence

Targeted Sustainable Development Goals

O GOAL 1: 0O GOAL 2: [J GOAL 3: GOAL 4: L1 GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

L GOAL 13: L GOAL 14: O GOAL 15: GOAL 1e6: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical U
(SA) Assessment > Exam Exam - Oral Exam Assessment o Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seifienesd (55 Self-learning-based

(SL) Project-based (PB) Industry-based (IB)

AICS321 Evolutionary and Swarm Intelligence

Prerequisites Introduction to Artificial Intelligence (AICS 206)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS 5.14

Course Content

The Course is for working in evolutionary and swarm computing, and engineering
design, as well as search and optimization in general. It introduces the design and
development of a number of popular and recent swarm and evolutionary algorithms
with a focus on their applications e.g., particle swarm optimization, the artificial bee
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colony algorithm, Spider Monkey optimization algorithm, constrained multi-
objective evolutionary algorithms, and evolutionary fuzzy systems.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)
Applied Al

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: L] GOAL 3: GOAL 4: L1 GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities O Practical U

X X
(SA) Assessment Exam Exam [ Oral Exam Assessment Exam

15 20 15 -- 50
Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self—lea(rggg-based Project-based (PB) Industry-based (IB)
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CS429 Cryptography
Prerequisites Discrete Structure (BS102)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 - 2
Required SWL 155 ' Equivalent ECTS  5.14
Course Content
The specific topics will include:
Introduction, need of security. History.
Substitution and monoalphabetic ciphers.
Vigenere cipher, coincidence index.
A touch of number theoretical algorithms.
Private key cryptography.
Data Encryption Standard - DES.
Rijndael, Advanced Encryption Standard - AES.
Secure hashing algorithms - SHA-family, NIST competition.
Public key cryptography. One-way functions.
Rivest-Shamir-Adleman cryptosystem - RSA. RSA-xxx challenges.
Overview of ElGamal cryptosystem, discrete logarithms, digital signatures.
Taught in Program(s)
As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:0 GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality [Clean Water and
Well-being Sanitation

O GOAL 7T: GOAL 8&: GOAL 9 GOAL 10: GOAL 11: GOAL 12:
Affordable andDecent Work and|Industry, Reduced Sustainable Cities[Responsible

Clean Energy Economic Growth [Innovation  and|Inequality and Communities |Consumption and
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water [Life on Land Peace and Justice|Partnerships to
Strong Institutionsjachieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) | Assessment ‘ Exam Practical Exam|[] Oral Exam (1 Assessment ‘ Exam
15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL)  |Project-based (PB) Industry-based (IB)

AICS432 Computer Vision 3
Prerequisites Object Oriented Programming (AICS103)
Number of weekly Contact Hours
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Lecture Tutorial Laboratory

2 - 2

Required SWL 155  Equivalent ECTS 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Computer science

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:0O GOAL é6:
No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7: GOAL  8&: GOAL ¢ GOAL 10: GOAL 11: GOAL  12:
Affordable andDecent Work and|Industry, Reduced Sustainable CitiesResponsible

Clean Energy Economic Growth |Innovation  andInequality and Communities |Consumption
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water [Life on Land Peace and Justice[Partnerships to
Strong Institutions|achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE)  |Final (FE)

Activities O Practical O
(] Oral E
(SA) Assessment &I Exam Exam Tal BXam |\ ssessment

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) SIS E Project-based (PB)  Industry-based (IB)

(SL)

AICS435 Smart Applications

Prerequisites Introduction to Artificial Intelligence (AICS206)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

This course is designed as a collection of tutorials and case studies presented by lectures.
Basically, three topics will be covered. In the first field, students will discover the topic of
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wearable devices and wearable technologies. Afterwards, some sessions on Internet of Things
applications will be considered. Finally, an overview on some other smart systems will be
described.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0 GOAL 1: 0 GOAL2: |OGOAL 3: GOAL 4:0 GOAL 5:GOAL 6:
No Poverty Zero Hunger |Good  Health/Quality Gender Clean  Water
and Well-being Education Equality and Sanitation
0 GOAL 7: GOAL 8: GOAL 9:X GOAL 10:{X GOAL 11:X GOAL 12:
Affordable andDecent Work|Industry, Reduced Sustainable Responsible
Clean Energy |and EconomicInnovation andInequality Cities and Consumption
Growth Infrastructure Communities |and Production
O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below|Life on Land |Peace andPartnerships to
Water Justice Stronglachieve the
Institutions Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE)  |Final (FE)
Activities O Practical O

[] Oral E
(SA) Assessment ? Exam Exam T XA A ssessment > Exam
15 20 15 - 50
Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) (SsellJf)-learmng-based Project-based (PB) Industry-based (IB)

AICS436 Natural Language Processing \ 3

Prerequisites Introduction to Artificial Intelligence (AICS206)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155  Equivalent ECTS | 5.14

Course Content

Students will learn how to process written text from basic of fundamental knowledge starting with
Finite automata, Regular expression, and probabilistic model with n-grams. Recognizing Speech
and parsing with grammar. This course also covers the basis of semantic analysis and discourse
analysis and drives it to machine translation. Approaches to transfer learning in NLP. This NLP
course will boost student knowledge to research level where they can conduct new levels of
research.

Major Components of the Course include:
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Basic Text Processing: Tokenization, Stemming

Language Modeling: N-grams, smoothing.

Morphology, Parts of Speech Tagging

Syntax: PCFGs, Dependency Parsing

Topic Models

Distributional SemantiAICS

Lexical Semantics, Word Sense Disambiguation

Information Extraction: Relation extraction

Text Classification, Sentiment Analysis

Transfer Learning for NLP: Basic and Advanced Models; Analysis.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0O GOAL 1: 0O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL  5:0 GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL O9: GOAL 10: GOAL 11:@d0 GOAL 12:
Affordable andDecent Work and[Industry, Reduced Inequality Sustainable Cities Responsible

Clean Energy Economic Growth [Innovation and and Communities |Consumption and
Infrastructure Production
O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action  |Life Below Water |Life on Land Peace and Justice[Partnerships to
Strong Institutions |achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities O Practical (]

(SA) Assessment ? Exam Exam »d Oral Exam Assessment ?d Exam
15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) (SsellJf)-learmng-based Project-based (PB) Industry-based (IB)

AICS441 Deep Learning \ 3

Prerequisites Machine Learning (AICS313)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS | 5.14

Course Content

Selected topics of Deep Learning, discussing recent models from both supervised and
unsupervised learning. Special emphasis will be on convolutional architectures, invariance
learning, unsupervised learning, and non-convex optimization. Course Outline: Deep learning:
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regularization, convolutional neural networks, recurrent neural networks, autoencoders - Deep
Unsupervised Learning - Miscellaneous Topics.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Artificial Intelligence

Targeted Sustainable Development Goals

0O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL  5:0 GOAL 6:
No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7:® GOAL 8X GOAL 9)X GOAL 10{X GOAL 11:0 GOAL 12:
Affordable andDecent Work andIndustry, Reduced Sustainable CitiesResponsible
Clean Energy Economic Growth [Innovation  and|Inequality and Communities |Consumption and
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water [Life on Land Peace and Justice|Partnerships to
Strong Institutionsjachieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE)  Final (FE)

Activities O Practical O
[J Oral E
(SA) Assessment I Exam Exam ral BXam | ) ssessment I Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) (S;if)—learnmg-based Project-based (PB) Industry-based (IB)

CS444 Robot Programming

Prerequisites CS317 (Advanced Artificial Intelligence)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS 5.14

Course Content

This course cover: Robot programming-Introduction-Types- Flex Pendant-
Lead through programming, Coordinate systems of Robot, Robot controller- major
components, functions-Wrist Mechanism-Interpolation-Interlock Commands
Operating mode of robot, Robot specifications- Motion commands, end effectors
and sensors commands - Robot Languages-Classifications, Structures- VAL
language commands- motion control, hand control, program control, pick and place
applications, palletizing applications using VAL, Robot welding application using
VAL program WAIT, SIGNAL and DELAY command for communications using
simple applications - RAPID language basic commands- Motion Instructions-Pick
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and place operation using Industrial robot- manual mode, automatic mode,
subroutine command based programming. Move master command language-
Introduction, syntax, simple problems - Robot cycle time analysis Multiple robot
and machine Interference-Process chart Simple Problems-Virtual robotics, Robot
studio online software-Introduction, Jogging, components, work planning, program
modules, input and output signals Singularities Collision Detection-Repeatability
measurement of robot-Robot economics - VAL-II programming-basic commands,
applications- Simple problem using conditional statements-Simple pick and place
applications-Production rate calculations using robot. AML Language-General
description, elements and functions, Statements, constants and variables-Program
control statements - Operating systems, Motion, Sensor Commands-Data
processing.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: ] GOAL 3: GOAL 4: LI GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

1 GOAL 13: L1 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities O Practical U
(SA) Assessment > Exam Exam - Oral Exam Assessment o Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-lea(rggg-based Project-based (PB) Industry-based (IB)

AICS443 Artificial Intelligence for Robotics \ 3

Prerequisites AICS206 (Introduction to Artificial Intelligence)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2
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Required SWL 155 | Equivalent ECTS | 5.14

Course Content

This course covers Introduction, Robotic perception — localization, mappings planning to move —
configuration space, cell decomposition methods, skeletonization methods, Planning uncertain
movements — Robust methods. Moring —dynamics and control, Potential Field control, reactive
control, Robotics software architecture, Applications - LISP and other programming languages —
Introduction to LISP, Syntax and numerical function, LISP and PROLOG distinction, input,
output and local variables, interaction and recursion, property list and arrays alternative languages,
formalized symbolic logics — properties of WERS, non-deductive inference methods - Expert
system — Introduction, difference between expert system and conventional programs, basic
activities of expert system — Interpretation, Prediction, Diagnosis, Design, Planning, Monitoring,
Debugging, Repair, Instruction, Control. Basic aspects of expert system — Acquisition module,
Knowledge base — Production rules, semantic net, frames. Inference engine — Backward chaining
and forward chaining. Explanatory interface.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0O GOAL 1: 0O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:0 GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education |Gender Equality [Clean Water and
Well-being Sanitation

O GOAL 7:® GOAL 8&X GOAL 9]X GOAL 10:}X GOAL 11{0 GOAL 12:
Affordable andDecent Work and|Industry, Reduced Sustainable Cities/Responsible
Clean Energy Economic Growth [Innovation  and|Inequality and Communities |Consumption and
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water [Life on Land Peace and Justice|Partnerships to
Strong Institutionsjachieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE)  [Final (FE)

Activities O Practical O
] Oral Exam
(SA) Assessment b Exam Exam x Assessment I Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) (SsellJf)-learmng-based Project-based (PB) Industry-based (IB)

AICS322 Probabilistic Graphical Models

Prerequisites BS104 (Probability and Statistics Applications)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS | 5.14
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Course Content

Graphical models bring together graph theory and probability theory and provide a flexible
framework for modeling large collections of random variables with complex interactions. This
course will provide a comprehensive survey of the topic, introducing the key formalisms and main
techniques used to construct them, make predictions, and support decision-making under
uncertainty. The aim of this course is to develop the knowledge and skills necessary to design,
implement and apply these models to solve real problems. The course will cover: (1) Bayesian
networks, undirected graphical models and their temporal extensions; (2) exact and approximate
inference methods; (3) estimation of the parameters and the structure of graphical models.

Taught in Program(s)

As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4:{O0 GOAL 5:dGOAL 6:

No Poverty Zero Hunger Good Health and|Quality Gender Equality [Clean Water and
Well-being Education Sanitation

O GOAL T7T: GOAL 8: GOAL O: GOAL 10: GOAL 11:0  GOAL 12:
Affordable andDecent Work and|Industry, Reduced Sustainable CitiesResponsible

Clean Energy Economic Growth [Innovation  and|Inequality and Communities |Consumption  and
Infrastructure Production

O GOAL 13: GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water [Life on Land Peace and Justice[Partnerships to
Strong achieve the Goal

Institutions

Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Student .
Activities (SA) |0 Assessment (X Exam }:xam Practical [J Oral Exam |0 Assessment |X Exam

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) SR EE Project-based (PB)  Industry-based (IB)

(SL)

AICS323 Decision Making under Uncertainty \ 3

Prerequisites BS215 (Operations Research)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS | 5.14

Course Content

These courses are interdisciplinary, blending concepts from Probability theory, Decision theory,
Optimization techniques such as linear programming and stochastic optimization to identify
optimal decisions, and Computational methods. Implementing algorithms and simulations to solve
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complex decision-making problems.Applying concepts to real-world scenarios in fields like
aerospace, healthcare, and finance.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education|Gender Equality |Clean Water and
Well-being Sanitation
O GOAL 7: GOAL &: GOAL 9 GOAL 10: GOAL 11:0 GOAL 12: Responsible
Affordable andDecent Work and|Industry, Reduced Sustainable Cities|Consumption and
Clean Energy Economic Innovation  and|Inequality and Communities [Production
Growth Infrastructure
O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water|Life on Land Peace and Justice[Partnerships  to
Strong achieve the Goal
Institutions

Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) [Final (FE)

Student .
... X
Activities (SA) u Exam Practical (] Oral Exam = Exam

Assessment Exam Assessment
15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) (S;if)—learnmg-based Project-based (PB)  Industry-based (IB)

AICS324 Advanced Machine Learning |
Prerequisites AICS313 (Machine Learning)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 - 2
Required SWL 155 Equivalent ECTS ‘ 5.14
Course Content
The Course will include ensemble methods, random forests, and boosting - Regression and
combating overfitting: ridge regression, Tikhonov regression, lasso, elastic nets, support vector
regression. Nonlinear dimensionality reduction: Kernel PCA, local linear embedding, ISO map,
multidimensional scaling - Evaluation in ML: metrics, cross-validation, statistics, addressing the
multiple comparisons problem.
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence
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As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:d GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education/Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10: GOAL 11:d GOAL 12: Responsible
Affordable andDecent Work and|Industry, Reduced Sustainable Cities|Consumption and
Clean Energy Economic Innovation  and/Inequality and Communities Production

Growth Infrastructure
O GOAL 13:d GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water|Life on Land Peace and Justice[Partnerships  to
Strong achieve the Goal
Institutions

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) [Final (FE)

Activities O Practical O

[J Oral E
(SA) Assessment b Exam Exam ral BXam | A ssessment & Exam

15 20 15 -- 50
Student Activities Breakdown (Distribution for Study Blocks)
Self-learning-based
(SL)

Seminar-based (SB) Project-based (PB)  [Industry-based (IB)

AICS325 Deep Generative Models |
Prerequisites AICS206 (Introduction to Artificial Intelligence)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 - 2
Required SWL 155 Equivalent ECTS | 5.14
Course Content
Students will study the probabilistic foundations and learning algorithms for deep generative
models, including variational autoencoders, generative adversarial networks, autoregressive
models, and normalizing flow models. The course will also discuss application areas that have
benefited from deep generative models, including computer vision, speech and natural language
processing, graph mining, and reinforcement learning.
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:0 GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education/Gender Equality |Clean Water and Sanitation
Well-being
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0O GOAL 7: GOAL &: GOAL 9 GOAL 10: GOAL 11:0 GOAL 12: Responsible
Affordable and[Decent Work and|Industry, Reduced Sustainable Cities/Consumption and
Clean Energy Economic Innovation  and|Inequality and Communities |Production

Growth Infrastructure
O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water|Life on Land Peace and Justice[Partnerships  to
Strong achieve the Goal
Institutions

Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) |Final (FE)

Practical O

Student

Activities (SA) = Exam (] Oral Exam Exam
Assessment Exam Assessment

15 20 15 -- 50
Student Activities Breakdown (Distribution for Study Blocks)
Self-learning-based
(SL)

Seminar-based (SB) Project-based (PB)  Industry-based (IB)

AICS326 Reinforcement Learning 3

Prerequisites AICS206 (Introduction to Artificial Intelligence)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS | 5.14

Course Content

Introduction to RL - Multi-armed bandits - Policy Gradient Methods - Contextual Bandits - Finite
Markov Decision Process - Dynamic Programming - Policy Iteration - Value Iteration - Monte
Carlo Methods - Temporal Difference Learning - n-step bootstrapping - Eligibility Traces -
Model-based RL - Planning - On-policy prediction with function approximation - on-policy
control with function approximation - off policy control with function approximation - Deep
Reinforcement Learning - Hierarchical RL - POMDPs - inverse-RL - Exploration in RL - Offline
RL.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4:)0 GOAL 5:GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education/Gender Equality |Clean Water and
Well-being Sanitation

O GOAL T7: GOAL 8: GOAL 9 GOAL 10: GOAL 11:[0 GOAL 12: Responsible
Affordable andDecent Work and|Industry, Reduced Sustainable Cities|Consumption and
Clean Energy Economic Innovation  and|Inequality and Communities [Production
Growth Infrastructure
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O GOAL 13:d GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water|Life on Land Peace and Justice[Partnerships  to
Strong achieve the Goal

Institutions

Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) Final (FE)

O

Student :
Activities (SA) Practical

Exam ] Oral Exam Exam
Assessment Exam Assessment

15 20 15 -- 50
Student Activities Breakdown (Distribution for Study Blocks)
Self-learning-based
(SL)

Seminar-based (SB) Project-based (PB)  [Industry-based (IB)

AICS327 Programming for Problem Solving \ 3
Prerequisites AICS103 (Object Oriented Programming)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 - 2
Required SWL 155 ' Equivalent ECTS | 5.14
Course Content
1. Basic model of computation, Notion of Algorithms 2. Basics of functional programming 3.
Iterative versus recursive 4. Correctness and efficiency issues in programming, time, and space
measures 5. Basics of imperative style programming 6. Assertions and loop invariants 7. Top-
down design and examples of stepwise refinement 8. Problem solving and algorithm development.
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:0 GOAL é6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality [Clean Water and
Well-being Sanitation

O GOAL 7: GOAL  8: GOAL 9: GOAL 10: GOAL 11:O0 GOAL 12:
Affordable andDecent Work and|Industry, Reduced Sustainable Cities|Responsible

Clean Energy Economic Growth [Innovation  and|Inequality and Communities |Consumption and
Infrastructure Production

O GOAL 13:d0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water [Life on Land Peace and JusticePartnerships to
Strong Institutions|achieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE)  Final (FE)

Activities O Practical O
] Oral Exam
(SA) Assessment b Exam Exam x Assessment &I Exam
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15 20 15 — 50
Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) ?;i%learnmg-based Project-based (PB) Industry-based (IB)

AICS328 Agent-Based Modelling \ 3

Prerequisites Introduction to Artificial Intelligence (AICS206)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS | 5.14

Course Content

This course is designed to introduce modeling - Why model? - Modeling objectives, and type of
objectives: predict a number, make a decision, understand a relationship, and estimate the risk -
Systems science and model types: statistical, Markov, system dynamics, and agent-based -
Matching a modelling approach to the study objective, Agent-based models: ODD protocol. ABM
objectives and components (agents, rules, environments, networks) - Common technical issues to
consider, Model building process using ODD. Common technical issues, Simulation scenarios
and the analysis of the results, Practical issues in proposals, why should one trust your model?
Uncertainty and validation. Interpretation of the results, Model documentation. Presentation of the
results.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:d GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education|Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10: GOAL 11:/3 GOAL 12: Responsible
Affordable andDecent Work and|Industry, Reduced Sustainable Cities|Consumption and
Clean Energy  |[Economic Innovation  and|Inequality and Communities [Production

Growth Infrastructure
O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water|Life on Land Peace and Justice/Partnerships  to
Strong achieve the Goal
Institutions

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) |Final (FE)
Activities O Practical O

(] Oral E

(SA) Assessment b Exam Exam ral bxam Assessment &I Exam
15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)
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Self-learning-based
(SL)

Seminar-based (SB) Project-based (PB)  Industry-based (IB)

AICS434 Pattern Recognition \ 3

Prerequisites Machine Learning (AICS313)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

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

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL 5:0GOAL 6:
No Poverty Zero Hunger Good Health and|Quality Education|Gender Equality |Clean Water and
Well-being Sanitation
O GOAL  7:X GOAL 8: Decent GOAL O: GOAL 10: GOAL 11:{O0 GOAL 12:
Affordable and[Work and|Industry, Reduced Sustainable CitiesResponsible
Clean Energy Economic Growth |Innovation  and|Inequality and Communities |Consumption and
Infrastructure Production
O GOAL 13:O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water |Life on Land Peace and Justice|Partnerships to
Strong Institutions|achieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE)  Final (FE)
Activities U Practical L

(] Oral E

(SA) Assessment > Exam Exam ral bxam Assessment b Exam
15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) (SSeIl:f)-learnlng-based Project-based (PB) Industry-based (IB)

AICS438 Computational Intelligence \ 3
Prerequisites Introduction to Artificial Intelligence (AICS206)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2
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Required SWL 155 | Equivalent ECTS  5.14

Course Content

Symbolic Learning -Support Vector Machines - Hybrid Intelligent Methods-Evolutionary
Computation.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4/O0 GOAL 5:0GOAL 6:

No Poverty Zero Hunger Good Health and|Quality Education|Gender Equality |[Clean Water and
Well-being Sanitation

O GOAL  7:X GOAL 8: Decent GOAL 9: GOAL 10: GOAL 110 GOAL 12:
Affordable and/Work and|Industry, Reduced Sustainable CitiesResponsible

Clean Energy Economic Growth [Innovation  and|Inequality and Communities |Consumption and
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water |Life on Land Peace and Justice/Partnerships to
Strong Institutionsjachieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE)  |Final (FE)

A t. .t. X 1
cuvities . Exam Practical Oral Exam L

(SA) Assessment Exam Assessment

15 20 15 -- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) SO HEmIEEE Project-based (PB)  Industry-based (IB)

(SL)

AICS439 Computer Arabization 3

Prerequisites Object Oriented Programming (AICS103)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS | 5.14

Course Content

Basic Environment: the operating system services and interrupts, the Bios services: how to modify
or extend them. Arabic character design and installation. Arabic code pages and the effect on text
and database processing. The importance of standards and compatibility. Keyboard Arabization.
Screen Arabization. Arabic characters context analysis, etc. Printer Arabization: Arabic font design
of Arabic word processors. Arabization of programming languages.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence




SLba) p183 § cuulall 4 gle el

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:0GOAL 6:
No Poverty Zero Hunger Good Health and|Quality Education|Gender Equality |Clean Water and Sanitation
Well-being
O GOAL 7: GOAL &: GOAL 9 GOAL 10: GOAL 11:d GOAL 12: Responsible
Affordable andDecent Work and[Industry, Reduced Sustainable CitiesConsumption and
Clean Energy Economic Innovation  and|Inequality and Communities Production
Growth Infrastructure
O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water|Life on Land Peace and Justice[Partnerships  to
Strong achieve the Goal
Institutions

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) [Final (FE)

Activities O Practical O

] Oral E
(SA) Assessment & Exam Exam ral bxam Assessment I Exam

15 20 15 -- 50
Student Activities Breakdown (Distribution for Study Blocks)
Self-learning-based
(SL)

Seminar-based (SB) Project-based (PB)  Industry-based (IB)

AICS440 Computer Animations
Prerequisites
Lecture Tutorial
2 -
Required SWL 155 ' Equivalent ECTS
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4:/O0 GOAL 5:0GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education|Gender Equality |Clean Water and
Well-being Sanitation
O GOAL  7:X GOAL 8: Decent GOAL 9 GOAL 10: GOAL 110 GOAL 12
Affordable and Work and Industry, Reduced Sustainable Cities|Responsible
Clean Energy Economic Growth |[Innovation  and|Inequality and Communities |Consumption and
Infrastructure Production
O GOAL 13:O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action Life Below Water |Life on Land Peace and Justice|Partnerships to
Strong Institutionsjachieve the Goal

Assessment Weights
‘Midterm (MT) \Practical / Oral Exam (PE) \Final (FE)




Student
Activities
(SA)

SLba) p183 § cuulall 4 gle el

O
Assessment

Exam
Exam

Practical O

Oral Exam
Assessment

Exam

15

20

15

-- 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based

Project-based (PB) Industry-based (IB)

(SL)
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AIIT101 Electronics 3
Prerequisites -—--

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 -
Required SWL 155 ' Equivalent ECTS ' 5.14

Course Content

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

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4/0 GOAL  5:OGOALé6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7: GOAL  8: GOAL 9: GOAL 10: GOAL 11:O0 GOAL 12
Affordable andDecent Work andIndustry, Reduced Inequality |[Sustainable CitiesResponsible

Clean Energy Economic Growth |Innovation and and Communities |Consumption
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action  [Life Below Water [Life on Land Peace and Justice/Partnerships to
Strong Institutions |achieve the Goal

Assessment Weights
Student Midterm (MT Practical / Oral Exam (PE) Final (FE)
Activities O Practical O

[] Oral E
(SA) Assessment X Exam Exam Oral Exam Assessment X Exam
15 20 15 50
Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) (Sg:if)—learnmg-based Project-based (PB) Industry-based (IB)

AIIT 202 Data Communication

Prerequisites -—--
Number of weekly Contact Hours
Lecture \ Tutorial \ Laboratory
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2 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL 5:0 GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL  7:X GOAL 8: Decent GOAL 9 GOAL 10 XGOAL 11:d GOAL 12:
Affordable and[Work and(Industry, Reduced Sustainable CitiesResponsible

Clean Energy Economic Growth |Innovation  and/Inequality and Communities |Consumption and
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action  [Life Below Water |Life on Land Peace and JusticePartnerships to
Strong Institutions|achieve the Goal

Assessment Weights

Student Midterm (MT Practical / Oral Exam (PE) Final (FE)

L < :
Activities O Exam Practical [ Oral Exam O Exam
(SA) Assessment Exam Assessment

15 20 15 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Sl eE Project-based (PB) Industry-based (IB)

(SL)

AIIT203 Computer Networks 3

Prerequisites Data Communication (AIIT202)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2
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Required SWL 155 ' Equivalent ECTS  5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL 5:0GOAL6:
No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality [Clean =~ Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 KXGOAL 11:O3 GOAL 12:
Affordable  andDecent Work and/Industry, Reduced Sustainable Cities/Responsible

Clean Energy Economic Growth |[nnovation  and|Inequality and Communities |Consumption
Infrastructure Production

O GOAL 13:0O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE)  [Final (FE)

Activities O Practical O
Exam Exam
(SA) Assessment XA p am [ Oral Exam Assessment x

15 20 15 50

AIIT204 Internet Technology 3

Prerequisites Computer Networks (AIIT203)

Number of weekly Contact Hours

Lecture Tutorial ‘Laboratory
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2 2

Required SWL | 155 ' Equivalent ECTS | 5.14

Course Content

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

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4/0 GOAL 5:0 GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean ~ Water  and
Well-being Sanitation

O GOAL 7: GOAL 8&: GOAL 9 GOAL 10:] XGOAL 11:0 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities Responsible

Clean Energy Economic Growth|Innovation  andInequality and Communities |(Consumption
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and JusticePartnerships  to
Strong Institutions [achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) |0 Assessment Exam Practical Exam|[] Oral Exam O Assessment |1 Exam

15 20 15 50

AIIT206 Logic Design 3

Prerequisites Electronics (AIIT101)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

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

registers. Counters.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{0 GOAL 5:0 GOAL 6:

No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality |Clean = Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 XGOAL 11:d GOAL 12:
Affordable  andDecent Work and/Industry, Reduced Sustainable Cities/Responsible

Clean Energy Economic Growth |[nnovation  and|Inequality and Communities |Consumption
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water [Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) O Assessment Exam | Practical Exam|[J Oral Exam 1 Assessment Exam
15 20 15 50

AIIT315 Web Applications \ 3
Prerequisites
Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

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

interface and basic visual design and user interaction concepts.
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0O GOAL 1: 0O GOAL 2: O GOAL 3: GOAL 4/ GOAL 5:0 GOAL 6:
No Poverty Zero Hunger Quality Education |Gender Equality
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Well-being

Good Health and

Clean  Water
Sanitation

and

0O  GOAL
Affordable
Clean Energy

7:
and

GOAL 8:
Decent Work and
Economic Growth

GOAL
Industry,
Innovation
Infrastructure

9:

and

GOAL
Reduced
Inequality

10:

XIGOAL 11
Sustainable Citie
and Communities

0 GOAL
s|Responsible
Consumption
Production

12:

O GOAL 14:
Life Below Water

O GOAL 15:
Life on Land

O GOAL
Climate Action

13:

GOAL 16:

Peace and Justice
Strong Institutions

GOAL
Partnerships
achieve the Goal

17:
to

Assessment Weights

Student Activities Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

(SA) O Assessment |XI Exam

Practical Exam

O Oral Exam

O Assessment

Exam

15 20 15

50

AIIT309

Signals and Systems

3

Prerequisites

Data communication (AIIT202)

Number of weekly Contact Hours

Lecture Tutorial

Laboratory

2

2

Required SWL 155

' Equivalent ECTS  5.14

Course Content

. Signal Representation
. System Classification
. Singularity Functions
. Convolution

. Fourier Transforms
. Nyquist Sampling Theorem

|
2
3
4
5
6
7
8
9

11. Digital Computer Simulation

. Fourier Analysis of Discrete Systems
. Laplace Transforms, Transfer Functions and Applications to Electric Circuits
10. Discrete-Time Systems and Z-Transforms

. Fourier Series and Applications to Electric Circuits

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0O GOAL 1: O GOAL 2: O GOAL 3:
No Poverty Zero Hunger Good Health
Well-being

and

GOAL

Quality Education

4.

O GOAL &

Gender Equality

O GOAL 6:
Clean Water
Sanitation

and

O GOAL
Affordable
Clean Energy

7.
and

GOAL 8:
Decent Work and
Economic Growth

GOAL
Industry,
Innovation
Infrastructure

9:

and

GOAL
Reduced
Inequality

10:

XIGOAL 11:
Sustainable Cities
and Communities

O GOAL
Responsible
Consumption
Production

12:
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O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) [ Assessment |X Exam Practical Exam|J Oral Exam O Assessment Exam

15 20 15 50

AIIT314 Fundamentals of Robotic Systems \ 3

Prerequisites Introduction to Artificial Intelligence (AICS206)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

This course introduces Robot Anatomy-Definition, law of robotics, History and
Terminology of Robotics Accuracy and repeatability of robotics Simple Problems-
Specifications of Robot Speed of Robot-Robot joints and links-Robot
Classifications-Architecture of robotic systems-Robot Drive Systems-Hydraulic,
Pneumatic and Electric system. - Mechanical grippers-Slider crank mechanism,
Screw type, Rotary actuators, cam type-Magnetic Grippers-Vacuum grippers-Air
operated grippers-Gripper force analysis Gripper design-Simple problems-Robot
controls-Point to point control, Continuous path control, Intelligent robot-Control
system for robot joint-Control actions-Feedback devices-Encoder, Resolver,
LVDT-Motion Interpolations-Adaptive control - Robot Kinematics Types- 2D, 3D
Transformation-Scaling, Rotation, Translation Homogeneous coordinates, multiple
transformation-Simple problems. Sensors in robot — Touch sensors-Tactile sensor —
Proximity and range sensors — Robotic vision sensor-Force sensor-Light sensors,
Pressure sensors - Robot work cell design and control-Sequence control, Operator
interface, Safety monitoring devices in Robot-Mobile robot working principle,
actuation using MATLAB, NXT Software Introductions-Robot applications-
Material handling, Machine loading and unloading, assembly, Inspection, Welding,
Spray painting and undersea robot - Micro/Nanorobotics system overview-Scaling
effect-Top down and bottom up approach- Actuators of Micro/Nano robotics
system-Nanorobot communication techniques-Fabrication of micro/nano grippers-
Wall climbing micro robot working principles-Biomimetic robot-Swarm robot-
Nanorobot in targeted drug delivery system.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)
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Targeted Sustainable Development Goals
O GOAL 1: 0O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL 5:0 GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean =~ Water  and
Well-being Sanitation

O GOAL T7: GOAL & GOAL ¢ GOAL 10 XGOAL 11:O0 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities|Responsible

Clean Energy Economic Growth|Innovation  andInequality and Communities |(Consumption
Infrastructure Production

O GOAL 13:0GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice/Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) |0 Assessment Exam Practical Exam|(J Oral Exam O Assessment Exam
15 20 15 50

AIIT416 Virtual and Augmented Reality \ 3
Prerequisites Object Oriented Programming (AICS103)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

This course presents an introduction to virtual and augmented reality
technologies, with an emphasis on designing and developing interactive virtual
and augmented reality experiences. The course will cover the history of the area,
fundamental theory, interaction techniques, and specific application areas.
Concepts from the contributing fields of computer vision, computer graphics
and human computer interaction will be introduced in the context of virtual and
augmented reality. Students will be tasked with creating their own virtual or

augmented reality application as a course project.
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

0O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4/ GOAL 5:0 GOAL e6:

No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality |Clean =~ Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 KGOAL 11: GOAL 12:
Affordable  andDecent Work andIndustry, Reduced Sustainable CitiesResponsible

Clean Energy Economic Growth Innovation  and|Inequality and Communities |[Consumption
Infrastructure Production
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O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) [ Assessment |X Exam Practical Exam|J Oral Exam O Assessment Exam

15 20 15 50

AIIT418 'JEmbedded Systems 3

Prerequisites Data Structures (AICS205)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL | 155 ' Equivalent ECTS  5.14

Course Content

An introduction to the design of embedded systems, with an emphasis on
understanding the interaction between hardware, software, and the physical world.
Topics covered include assembly language programming, interruptions, I/O,
concurrency management, scheduling, resource management, and real-time
constraints.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{0 GOAL 5:O GOAL é:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality [Clean =~ Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 XGOAL 11:0O GOAL 12:
Affordable  andDecent Work and(Industry, Reduced Sustainable Cities/Responsible

Clean Energy Economic Growth|Innovation  andInequality and Communities |Consumption
Infrastructure Production

O GOAL 13:0O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) |0 Assessment Exam Practical Exam|[J Oral Exam (1 Assessment Exam

15 20 15 50

AIIT419 Speech Processing \ 3
Prerequisites Object Oriented Programming (AICS103)
Number of weekly Contact Hours
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Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

Speech Processing offers a practical and theoretical understanding of how human
speech can be processed by computers. It covers speech recognition, speech
synthesis and spoken dialog systems. The course involves practical’s where the
student will build working speech recognition systems, build their own synthetic
voice and build a complete telephone spoken dialog system. This work will be based
on existing toolkits. Details of algorithms, techniques and limitations of state-of-
the-art speech systems will also be presented. This course is designed for students
wishing to understand how to process real data for real applications, applying
statistical and machine learning techniques as well as working with limitations in
technology.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL 5:0GOAL6:
No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality |[Clean ~ Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 KXGOAL 11:O3 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities/Responsible

Clean Energy Economic Growth |Innovation  and/Inequality and Communities |Consumption
Infrastructure Production

O GOAL 13:O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |[Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights

Student Student Activities (SA)  [Student Activities (SA) Student Activities (SA)

Activities (SA) [ Assessment |X Exam Practical Exam/[J Oral Exam O Assessment |X Exam

15 20 15 50

AIIT422 Human Computer Interaction \ 3

Prerequisites Math-1 (BS101)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

The course introduces the fundamental theories and concepts of human computer
interaction (HCI). HCI is an interdisciplinary field that integrates theories and
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methodologies across many domains including cognitive psychology,
neurocognitive engineering, computer science, human factors, and engineering
design. Students will gain theoretical knowledge of and practical experience in the
fundamental aspects of human perception, cognition, and learning relates to the
design, implementation, and evaluation of interfaces.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4:/0 GOAL 5:0 GOAL 6:
No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean ~ Water  and
Well-being Sanitation

O GOAL 7: GOAL & GOAL 9 GOAL 10 XGOAL 11:01 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities Responsible

Clean Energy Economic Growth|Innovation  andInequality and Communities |(Consumption
Infrastructure Production

O GOAL 13:0GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and JusticePartnerships  to
Strong Institutions [achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) | Assessment (X Exam Practical Exam/J Oral Exam O Assessment |XI Exam

15 20 15 50

AIIT423 Internet of Things 3

Prerequisites Computer Networks (AIIT203)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

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

Lab: performance measurements on local wireless and mobile networks
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
0O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{0 GOAL 5:0 GOAL 6:

No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality |Clean = Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 XGOAL 11:d GOAL 12:
Affordable  andDecent Work and/Industry, Reduced Sustainable Cities/Responsible

Clean Energy Economic Growth |Innovation  and/Inequality and Communities |Consumption
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water [Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) | Assessment Practical Exam|[] Oral Exam ] Assessment

15 15

AIIT427 Introduction to Autonomous Vehicles \ 3
Prerequisites Fundamentals of Robotic systems (AIIT314)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 - 2
Required SWL | 155 ' Equivalent ECTS  5.14
Course Content
This course will introduce students to the fundamentals of Autonomous Vehicles
using an accelerated and engaging engineering curriculum that leverages the
educational benefits of robotics competitions. Students will work in small diverse
teams, learning the best engineering methods and practices similar to what they
will see in their professional career. Skills to be learned include project
management, adhering to a budget and business planning, working within time
constraints, designing specifications, demonstrating performance, and delivering
a well-documented project that others can build on.
Taught in Program(s)
As major in Program(s) Code(s)
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Computer Science and Artificial Intelligence
As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty
O GOAL  7:{0 GOAL 2: O GOAL 3: GOAL 4{O0 GOAL  5:0 GOAL 6:
Affordable and|Zero Hunger Good Health and|Quality Education |Gender Equality |Clean Water and
Clean Energy Well-being Sanitation

0O GOAL 13: GOAL & GOAL 9 GOAL 10] XGOAL 11:0  GOAL 12:
Climate Action Decent Work andIndustry, Reduced Sustainable CitiesResponsible
Economic Growth |Innovation and|Inequality and Communities (Consumption  and
Infrastructure Production
Assessment O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Weights Life Below Water |Life on Land Peace and JusticePartnerships to
Strong Institutions [achieve the Goal

Student Activities (SA)
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) |0 Assessment Exam Practical Exam | Oral Exam [0 Assessment Exam

15 20 15 50

AIIT428 Mobile and Cyber-Physical Systems \ 3

Prerequisites Object Oriented Programming (AICS103)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

The course covers mobile and cyber-physical systems by providing an overview of
issues, solutions, architectures, technologies and standards. It offers the students an
overall, coherent view of the organization of [oT systems, from the networking and
sensing levels to the applications. Specifically, it shows how mobile, heterogeneous
elements (from low-end sensors to high-end devices) form pervasive networks
integrated in the internet and how they interact among themselves and with the
surrounding physical world.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
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0O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL 5:0 GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean =~ Water  and
Well-being Sanitation

O GOAL 7: GOAL & GOAL 9 GOAL 10 XGOAL 11:O0 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities|Responsible

Clean Energy Economic Growth Innovation  and|Inequality and Communities |Consumption
Infrastructure Production

O GOAL 13:0GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice/Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) |0 Assessment |X Exam Practical Exam|[] Oral Exam [0 Assessment Exam

15 20 15 50

Decentralized Artificial Intelligence
techniques

Prerequisites Cryptography (AICS429)

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 - 2
Required SWL 155 ' Equivalent ECTS  5.14
Course Content

This course covers: Introduction to Crypto and Crypto currencies - How Bitcoin
Achieves Decentralization - Mechanics of Bitcoin - How to Store and Use Bitcoins
- Bitcoin Mining - Bitcoin and Anonymity - Community, Politics, and Regulation -
Alternative Mining Puzzles - Bitcoin as a Platform - Altcoins and the

Cryptocurrency Ecosystem - The Future of Bitcoin?
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

AlIT429

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4/ GOAL 5:0 GOAL é6:
No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean =~ Water  and
Well-being Sanitation
O GOAL 7: GOAL &: GOAL 9 GOAL 10 XGOAL 11:3 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities|Responsible
Clean Energy Economic Growth Innovation  and|Inequality and Communities |Consumption
Infrastructure Production
O GOAL 13:0GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice|Partnerships  to
Strong Institutions jachieve the Goal

Assessment Weights
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Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) |0 Assessment Exam Practical Exam|[] Oral Exam [0 Assessment Exam

15 20 15 50

AIIT432 Robot modelling and control ! 3
Prerequisites Embedded Systems (AIIT418)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 - 2
Required SWL 155 ' Equivalent ECTS | 5.14
Course Content
Classification of robot manipulators, kinematic modeling, forward and inverse
kinematics, velocity kinematics, path planning, point-to-point trajectory planning,
dynamic modeling, Euler-Lagrange equations, inverse dynamics, joint control,
computed torque control, passivity-based control, feedback linearization.
Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
0O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4/ GOAL 5:0O GOAL 6:

No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality [Clean =~ Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 KGOAL 11:01 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities/Responsible

Clean Energy Economic Growth|Innovation  and|Inequality and Communities (Consumption
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice|Partnerships  to
Strong Institutions [achieve the Goal

Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) | Assessment Exam Practical Exam|[J Oral Exam (1 Assessment Exam
15 20 15 50

AIIT431 Robotic Simulation 3
Prerequisites Embedded Systems (AIIT418)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14
Course Content
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The course covers Robotics systems, Robot movements, Quality of simulation,
types of simulation, Robot applications, Robotics simulation displays. Simulation
notation, Auto lisp functions. Features, Command syntax, writing design
functions - Straight lines, Angles and optimal moves circular interpolation,
Robotic functions Geometrical commands, Edit commands. Selecting robot
views, standard Robot part, using the parts in a simulation - Simulation packages,
Loading the simulation, Simulation editors, delay, Resume commands. Slide
commands, program flow control. Robot motion control, Analysis of robot
elements, Robotic linkages - Solids construction, Solid animation. Types of
motion, velocity and acceleration, Types of simulation motion Harmonic motion,
parabolic motion, uniform motion velocity and acceleration analysis for robots -
Linkages, Types, Transmission elements Flexible connectors, pulley-and-Belt
drives, variable speed transmission. Design of Robot for particular applications —
A case study.

Taught in Program(s)

As major in Program(s) Code(s)

Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL 5:0GOAL 6:
No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality |[Clean Water
Well-being Sanitation

and

O GOAL 7: GOAL 8: GOAL 9 GOAL 10] XGOAL 11:0 GOAL
Affordable andDecent Work andIndustry, Reduced Sustainable CitiesResponsible
Clean Energy Economic Growth |{Innovation and|Inequality and Communities |Consumption
Infrastructure Production

12:

and

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17
Climate Action Life Below Water |Life on Land Peace and Justice/Partnerships to
Strong Institutions jachieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) |0 Assessment |1 Exam |0 Practical Exam [ Oral Exam [0 Assessment

15 20 15

AIIT433 Robot Motion Planning ‘ 3

Prerequisites Math-1 (BS101)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content
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This course will focus on principles used in motion planning algorithms, i.e.
algorithms that allow a robot to move in a cluttered environment while avoiding
collisions with obstacles. In particular, classic planning algorithms are employed
when the geometry of the robot’s stationary surroundings is known in advance. This
is in opposition to sensor-based planning algorithms, where the surroundings of the
robot are poorly known in advance. The course focuses mainly on the modeling,
design, algorithm, and computational issues that arise when building planning
algorithms. Motion planning algorithms find application in a number of
technologies and disciplines such as manufacturing, computer-aided design,
computer graphics and virtual environments and general mechanical and aerospace
robotic applications.

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{O GOAL 5:O GOAL é:

No Poverty Zero Hunger Good Health and|Quality Education |Gender Equality [Clean ~ Water  and
Well-being Sanitation

O GOAL 7: GOAL &: GOAL 9 GOAL 10 XGOAL 11:0 GOAL 12:
Affordable  andDecent Work and|Industry, Reduced Sustainable Cities|Responsible

Clean Energy Economic Growth|Innovation  andInequality and Communities [Consumption
Infrastructure Production

O GOAL 13:O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action |Life Below Water |Life on Land Peace and Justice|Partnerships  to
Strong Institutions [achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) |0 Assessment |1 Exam |0 Practical Exam | Oral Exam (1 Assessment |1 Exam
%10 - %15 %15 %10 - %350
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AIIS202 Database Systems \ 3
Prerequisites Computer Science Fundamentals (AICS101)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL 155 ' Equivalent ECTS  5.14

Course Content

Fundamental Database Concepts ¢ The Entity Relationship (ER) Model (the most
common approach to conceptual database design) « The Relational Data Model —
Relations — Integrity Constraints (keys, foreign keys, etc.) ¢ Logical Database
Design (ER to relational schemas). Relational Algebra. Various modern data
models, data security and integrity, and concurrency

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL  5:0 GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11:O0 GOAL 12
Affordable andDecent Work andIndustry, Reduced Inequality |Sustainable CitiesResponsible

Clean Energy Economic Growth |Innovation and and Communities |Consumption and
Infrastructure Production
O GOAL 13:O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action  |Life Below Water [Life on Land Peace and Justice/Partnerships to
Strong Institutions |achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) |0 Assessment ‘ Exam |0 Practical Exam |0 Oral Exam O Assessment ‘ Exam
10 15 15 10 50

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB) Self-learning-based (SL) Project-based (PB) Industry-based (IB)

AIIS205 Software Project Management \ 3
Prerequisites -—--

Number of weekly Contact Hours

Lecture \ Tutorial \ Laboratory
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2 2

Required SWL | 155 ' Equivalent ECTS  5.14

Course Content

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

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
O GOAL 1: O GOAL 2: O GOAL 3: GOAL 40 GOAL  5:GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL O9: GOAL 10: GOAL 11:O0 GOAL 12
Affordable andDecent Work andIndustry, Reduced Inequality |[Sustainable CitiesResponsible

Clean Energy Economic Growth |Innovation and and Communities |Consumption and
Infrastructure Production

O GOAL 13:0 GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action  |Life Below Water [Life on Land Peace and Justice/Partnerships to
Strong Institutions [achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) |0 Assessment ‘ Exam Practical Exam Oral Exam [ Assessment ‘ Exam
10 15 15 10 50

AlIlS432 IS Innovation and New Technologies 3
Prerequisites Database Systems (AI1S202)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 - 2

Required SWL | 155 ' Equivalent ECTS  5.14

Course Content

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

Taught in Program(s)
As major in Program(s) Code(s)
Computer Science and Artificial Intelligence

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: O GOAL 3: GOAL 4{O0 GOAL 5:0GOAL 6:

No Poverty Zero Hunger Good Health andQuality Education |Gender Equality |Clean Water and
Well-being Sanitation

O GOAL 7T: GOAL 8 GOAL 9: GOAL 10: GOAL 11:0 GOAL 12
Affordable andDecent Work andIndustry, Reduced Inequality |[Sustainable CitiesResponsible

Clean Energy Economic Growth |Innovation and and Communities |Consumption and
Infrastructure Production

O GOAL 13:O GOAL 14: O GOAL 15: GOAL 16: GOAL 17:
Climate Action  |Life Below Water [Life on Land Peace and Justice/Partnerships to
Strong Institutions |achieve the Goal

Assessment Weights

Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)

Activities (SA) |0 Assessment ‘ Exam Practical Exam X Oral Exam 1 Assessment ‘ Exam
10 15 15 10 50

IT309 Information Security ‘ 3
Prerequisites = BS104 Probability and Statistics Applications in Computer

Number of weekly Contact Hours
Lecture Tutorial Laboratory

2 - 2

Required SWL 155 Equivalent ECTS 5.14

Course Content

In this course students learn the basics of information security, in both management
aspect and technical aspect. Students understand various types of security incidents
and attacks and learn methods to prevent detecting and reacting to incidents and
attacks. Students will also learn the basics of the application of cryptography, which
are one of the key technologies to implement security functions.

Major Topics to be Include:

1. Introduction to Information Security: Attacks, Vulnerability, Security Goals,
Security Services, and mechanisms
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2. Conventional Cryptograph Techniques: Conventional substitution and
transposition ciphers, One time Pad, Block cipher and Stream Cipher,
Steganography
3. Symmetric and Asymmetric Cryptographic Techniques: DES, AES, RSA
algorithms
4. Authentication and Digital Signatures: Use of Cryptography for authentication,
Secure Hash function, Key management - Kerberos
5. Program Security: No malicious Program errors— Buffer overflow, Incomplete
mediation, Time of check to Time use Errors, Viruses, Trapdoors, Salami attack,
Man-in-the- middle attacks, Covert channels.
6. Security in Networks: Threats in networks, Network Security Controls
Architecture, Encryption, Content Integrity, Strong Authentication, Access
Controls, Wireless Security, Honeypots, Traffic flow security, Firewalls - Design
and Types of Firewalls, Personal Firewalls, IDS, Email Security- PGP, S/MIME

o Understanding of Kali Linux Fundamentals

o Familiarity with Penetration Testing

« Knowledge of Red Teaming
Understanding the responsibilities of SOC
Basic knowledge of Networking
XSS and XXE Vulnerability Identification

Acquaintance with Burp Suite
SQL Injection Identification

Taught in Program(s)

As major in Program(s) Code(s)

Cyber Security and Digital Forensics

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1: O GOAL 2: L1 GOAL 3: GOAL 4: [J GOAL 5: L1 GOAL 6:
No Poverty Zero Hunger Good Health and | Quality Education | Gender Equality | Clean Water and
Well-being Sanitation

O GOAL 7: GOAL 8: GOAL 9: GOAL 10: GOAL 11: O GOAL 12:
Affordable and | Decent Work and Industry, Reduced Inequality| Sustainable Cities Responsible
Clean Energy |Economic Growth| Innovation and and Communities | Consumption and
Infrastructure Production

[J GOAL 13: 1 GOAL 14: GOAL 15: 00 GOAL 16: GOAL 17:
Climate Action |Life Below Water | Life on Land Peace and Justice | Partnerships to
Strong Institutions | achieve the Goal

Assessment Weights

Midterm (MT) ‘ Practical / Oral Exam (PE) ‘ Final (FE)
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Student
Activities
(SA)

Assessment

O

] Exam

[ Practical
Exam

[ Oral Exam

O
Assessment

%10

%15

%15

%10

AIIS431

Knowledge Representation

Prerequisites

AIIS202 Database Systems

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

Required SWL \

155

Equivalent ECTS \

5.14

Course

Content

o This course explores the symbolic representation and manipulation of
knowledge using logic and automated reasoning. Students will delve into
propositional logic, first-order logic, type theory, and various logical
frameworks, employing tools like the Lean Theorem Prover to construct
formal proofs. The curriculum also examines the capabilities and limitations
of automated reasoning systems, touching on computability, computational
complexity, and prooftheory. Applications span areas such as trustworthy Al,
hardware verification, and robotics.

Taught in

Program(s)

As major in Program(s) Code(s)

Cyber Security and Digital Forensics

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

O GOAL 1:
No Poverty

O GOAL 2:
Zero Hunger

L1 GOAL 3:

Good Health and

Well-being

GOAL 4:
Quality Education

LI GOAL 5:
Gender Equality

1 GOAL 6:
Clean Water and
Sanitation

O GOAL 7:
Affordable and
Clean Energy

GOAL 8:
Decent Work and
Economic Growth

GOAL 9:
Industry,
Innovation and
Infrastructure

GOAL 10:
Reduced Inequality

GOAL 11:
Sustainable Cities
and Communities

O GOAL 12:
Responsible
Consumption and
Production

[0 GOAL 13:
Climate Action

] GOAL 14:
Life Below Water

GOAL 15: 0O
Life on Land

GOAL 16:
Peace and Justice
Strong Institutions

GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights

Midterm (MT)

| Practical / Oral Exam (PE) |

Final (FE)
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Student
Activities
(SA)

O
Assessment

[ Practical
Exam

[ Oral Exam

O
Assessment

%10

%15

%10




