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Prerequisites -

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2
Required SWL 125 Equivalent ECTS 5

Course Content

The course provides students with computer programming, programming languages and generations,
programming life cycle, programming errors, problem solving techniques, what is algorithm, algorithm
representation (Pseudo code), sequential operations, conditional operations, iterative operations, what
is flowchart, flowchart notations, program construction, constants, variable declarations, simple data
types, input statement, output statement, formatting output, arithmetic expressions, control structures,
conditions, selection structures, repetition and loop statements, library functions, user-defined
functions, function arguments, array declarations, array subscripts, array operations, array sorting and
searching, multidimensional arrays. (practical and applied part using Python and other programming
language)

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

] GOAL 1: No ] GOAL 2: Zero |[J GOAL 3: Good|X GOAL 4: ] GOAL5: ] GOAL 6: Clean
Poverty Hunger Health and Well- |Quality Education|Gender Equality |Water and
being Sanitation
1 GOAL7: ] GOAL 8: GOAL 9: ] GOAL 10: GOAL 11: ] GOAL 12:
Affordable and  |Decent Work and|Industry, Reduced Sustainable Cities |[Responsible
Clean Energy Economic Innovation and |Inequality and Communities|Consumption and
Growth Infrastructure Production
] GOAL 13: [J GOAL 14: Life |[J GOAL 15: Life |[] GOAL 16: [J GOAL 17:
Climate Action Below Water on Land Peace and Justice |Partnerships to
Strong achieve the Goal
Institutions
Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Student Practical
Activities (SA)  |X Assessment|X Exam Exam X Oral Exam [ Assessment|X] Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL)  |Project-based (PB) Industry-based (IB)
10% 0% 20% 10%
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Prerequisites -

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2
Required SWL 125 | Equivalent ECTS =

Course Content

The course provides information systems components. Information systems in organizations:
Characteristics of IS professionals, IS career paths, Cost/value information, Quality of information,
competitive advantage of information, IS and organizational strategy, Value chains and networks.
Globalization. Valuing information systems: Investment evaluation, Multi-criteria analysis, Cost-benefit
analysis, Identifying and implementing innovations. E-business: B-to-C, B-to-B, Intranets, Internet,
extranets, E-government, Web 2.0 Technologies: e.g., wikis, tags, blogs, netcasts, self-publishing, New
forms of collaboration: social networking, virtual teams, viral marketing crowd-sourcing. Security of
information systems: Threats to information systems, Technology-based safeguards. Business
intelligence: Organizational decision making, functions, and levels, Executive, managerial, and
operational levels, Systems to support organizational functions and decision making. Information and
knowledge discovery: Reporting

systems, Online analytical processing, Data, text, and Web mining,

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[1GOAL1:No |[JGOAL?2:Zero |[1GOAL 3: Good|X GOAL 4: ] GOAL5: 1 GOAL 6: Clean
Poverty Hunger Health and Well- |Quality Education|Gender Equality |Water and
being Sanitation
] GOAL7: [] GOAL 8: GOAL9: ] GOAL 10: GOAL 11: [J GOAL 12:
Affordable and |Decent Work and|Industry, Reduced Sustainable Cities|Responsible
Clean Energy Economic Innovation and |Inequality and Communities/Consumption and
Growth Infrastructure Production
] GOAL 13: [J GOAL 14: Life |[J GOAL 15: Life |[J GOAL 16: ] GOAL 17:
Climate Action |Below Water on Land Peace and Justice |Partnerships to
Strong achieve the Goal
Institutions
Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Student = Practical
Activities (SA) Assessment|X] Exam Exan:ac Oral Exam X Assessment|X] Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL)  |Project-based (PB) Industry-based (IB)
10% 0% 20% 10%
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Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2

Required SWL | 125 ' Equivalent ECTS \ 5
Course Content
The course provides students to the core concepts and applications of artificial intelligence. Topics include
problem-solving techniques (search algorithms), knowledge representation, reasoning and inference,
machine learning basics (supervised and unsupervised learning), natural language processing, computer
vision, and applications of Al in various domains.

Taught in Program(s)
As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[0 GOAL 1: No [ GOAL 2: Zero [ GOAL 3: Good X GOAL 4: Quality |[J GOAL5: Gender |1 GOAL 6: Clean Water
Poverty Hunger Health and Well- Education Equality and Sanitation
being
[J GOAL 7: [J GOAL 8: Decent  |XI GOAL 9: Industry, |[J GOAL 10: Reduced |X GOAL 11: [J GOAL 12: Responsible
Affordable and Clean |Work and Economic |Innovation and Inequality Sustainable Cities and [Consumption and
Energy Growth Infrastructure Communities Production
[J GOAL 13: Climate |[J GOAL 14: Life [J GOAL 15: Life on  |[] GOAL 16: Peace [JGOAL17:
Action Below Water Land and Justice Strong Partnerships to
Institutions achieve the Goal
Assessment Weights
Student Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Activities (SA) Assessment‘ Exam Practical Exam‘ Oral Exam Assessment‘ Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) |Project-based (PB) Industry-based (IB)
10% 0% 20% 10%
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Prerequisites -

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 - -
Required SWL 90 Equivalent ECTS 3.5

Course Content

The course provides Data Analysis Including Descriptive Statistics- Data Visualization- Probability Lecture
Including Basic Probability Calculations-Random Variables- Distributions-Statistical Methods Including
Point and Interval Estimates-Hypothesis Testing- Regression-Probabilistic Models in Data Science
Applications- Naive Bayes Classifiers and Topic Models for Text- Hidden Markov Models for Sequences.
Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[J GOAL 1: No [J GOAL 2: Zero |[] GOAL 3: Good|X GOAL 4: ] GOAL 5: [] GOAL 6: Clean
Poverty Hunger Health and Well- |Quality Education|Gender Equality |Water and
being Sanitation
] GOAL7: [] GOAL8: GOAL 9: ] GOAL 10: GOAL 11: ] GOAL 12:
Affordable and  |Decent Work and|Industry, Reduced Sustainable Cities|Responsible
Clean Energy Economic Innovation and |Inequality and Communities/Consumption and
Growth Infrastructure Production
] GOAL 13: ] GOAL 14: Life |[d GOAL 15: Life |[] GOAL 16: ] GOAL 17:
Climate Action Below Water on Land Peace and Justice |Partnerships to
Strong achieve the Goal
Institutions
Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Student Practical
Activities (SA) Assessment|X Exam Exam Oral Exam Assessment|X] Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL)  |Project-based (PB) Industry-based (1B)
10% 0% 20% 10%
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Prerequisites -

Number of weekly Contact Hours

Lecture

1

Required SWL ‘
Course Content
The course covers the principles of scientific writing, focusing on the characteristics of effective
scientific communication and highlighting the differences between academic and general writing
styles. Students will learn the structure of a research paper, including how to craft titles,
abstracts, introductions, methodologies, results and discussion sections, and conclusions, as well
as how to present data using tables, figures, and visualizations. The course also addresses
referencing and citation, introducing common citation styles such as APA, Vancouver, and IEEE,
alongside the use of reference management tools like Mendeley and EndNote. Specialized
training will be provided on writing for Al and data analysis research, including the presentation
of machine learning models, evaluation results, and documentation of data preprocessing,
statistical analysis, and computational experiments. In the area of academic ethics, the course
emphasizes avoiding plagiarism, maintaining research integrity, and ensuring accurate data
reporting. Finally, students will develop publishing skills, learning how to select appropriate
journals for submission and respond effectively to reviewer feedback.
Taught in Program(s)
As major in Program(s) Code(s)

Tutorial Laboratory

60 ' Equivalent ECTS \

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[J GOAL 1: No Poverty

[J GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health and Well-
being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

[J GOAL 6: Clean
Water and Sanitation

Action

Below Water

Land

and Justice Strong
Institutions

Partnerships to
achieve the Goal

[J GOAL 7: Affordable |[J GOAL 8: Decent GOAL 9: Industry, |1 GOAL 10: Reduced |XI GOAL 11: ] GOAL 12:
and Clean Energy Work and Economic |Innovation and Inequality Sustainable Cities and |[Responsible
Growth Infrastructure Communities Consumption and
Production
[J GOAL 13: Climate [J GOAL 14: Life [J GOAL 15: Life on |[] GOAL 16: Peace [J GOAL 17:

Assessment Weights

Student Activities

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

(SA)

Assessment‘ Exam

X Practical Exam’ Oral Exam

X Assessment‘Zl Exam

20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) |Project-based (PB) Industry-based (IB)
20% 10% 50% 20%
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Prerequisites -

Number of weekly Contact Hours

Lecture Tutorial Laboratory

1 -

Required SWL \ 60 ' Equivalent ECTS \ 2
Course Content
The course provides understand the ethical challenges surrounding Al. Understand the ethical
issues related to ensuring data privacy, consent, and confidentiality. Examine ethical principles
like transparency, fairness, privacy, and accountability. Explore the intersection of Al ethics and
laws. Analyze real-world ethical dilemmas in Al applications
Taught in Program(s)
As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
[0 GOAL 1: No Poverty |1 GOAL 2: Zero [ GOAL 3: Good X GOAL 4: Quality | GOAL 5: Gender |[J GOAL 6: Clean

Hunger Health and Well- Education Equality Water and Sanitation
being

[ GOAL 7: Affordable |1 GOAL 8: Decent |XI GOAL 9: Industry, |1 GOAL 10: Reduced |XI GOAL 11: [0 GOAL 12:
and Clean Energy Work and Economic |Innovation and Inequality Sustainable Cities and |Responsible

Growth Infrastructure Communities Consumption and

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

Assessment Weights

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

(SA) Assessment‘ Exam Practical Exam‘lZ| Oral Exam Assessment‘& Exam
20 40 40

Student Activities Breakdown (Distribution for Study Blocks)

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

10% 0% 20% 10%
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e

Oamanhvu; Ul\lvcrs}t'y

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2
Required SWL 125 Equivalent ECTS 5

Course Content

The course provides students with the concepts of relational database systems. Major topics of this
course include: Evolution of database management systems, Relational data model, Relational database
design, Structured Query Language (SQL), Entity-Relationship (E-R) modeling and design, Functional
dependencies and normalization, Physical data Storage and File Organization. Database architecture,
Structured Query Language (SQL), file structures and access methods, database modeling design, the
components of database management systems, information storage and retrieval, system diagram of a
database management system, the functions of a database management system, develop an entity-
relationship model based on user requirements, perform the process of normalization, convert an
entity-relationship diagram to a set of normalized relations, referential integrity and relational algebra
to construct queries.

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

Climate Action

Below Water

on Land

Peace and Justice

Strong

Institutions

Partnerships to
achieve the Goal

[J GOAL1:No | GOAL2:Zero |[JGOAL 3: Good|X GOAL 4: ] GOAL 5: [] GOAL 6: Clean
Poverty Hunger Health and Well- |Quality Education|Gender Equality |Water and
being Sanitation

] GOAL7: [] GOAL 8: GOAL9: ] GOAL 10: GOAL 11: [J GOAL 12:
Affordable and |Decent Work and|Industry, Reduced Sustainable Cities|Responsible
Clean Energy Economic Innovation and |Inequality and Communities/Consumption and

Growth Infrastructure Production
] GOAL 13: [J GOAL 14: Life |[J GOAL 15: Life |[] GOAL 16: ] GOAL 17:

Assessment Weights

Student
Activities (SA)

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

Assessment

Exam

Practical
Exam

Oral Exam

Assessment

Exam

20

40

40

Student Activities Breakdown (Distribution for Study Blocks)

Seminar-based (SB)

Self-learning-based (SL)

Project-based (PB)

Industry-based (IB)

10%

0%

20%

10%
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Prerequisites -

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2
Required SWL 125 Equivalent ECTS 5

Course Content

The course provides fundamentals of the data science domain. Understand different types of data.
How to manipulate and organize data for effective analysis. Learn the basic concepts of data
interpretation and analysis.Excel for Data Analysis: Learn the basics of Excel, along with advanced
functions such as formulas, pivot tables and graphical analysis.Improve your efficiency in handling big
data and drawing conclusions. and case studies.

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[JGOAL1:No |[J GOAL 2:Zero |1 GOAL 3: Good |XI GOAL 4: [J GOAL5: [] GOAL 6: Clean
Poverty Hunger Health and Well- |Quality Education|Gender Equality |Water and
being Sanitation
] GOAL7: [] GOAL8: GOAL 9: ] GOAL 10: GOAL 11: ] GOAL 12:
Affordable and |Decent Work and|Industry, Reduced Sustainable Cities |[Responsible
Clean Energy Economic Innovation and |Inequality and Communities|Consumption and
Growth Infrastructure Production
] GOAL 13: ] GOAL 14: Life |[J GOAL 15: Life |1 GOAL 16: 1 GOAL 17:
Climate Action |Below Water on Land Peace and Justice |Partnerships to
Strong achieve the Goal
Institutions
Assessment Weights
Midterm (MT) Practical / Oral Exam (PE) Final (FE)
Student Practical
Activities (SA) Assessment|[X] Exam Exam Oral Exam Assessment|X] Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL)  |Project-based (PB) Industry-based (1B)
10% 0% 20% 10%
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Prerequisites -

Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2
Required SWL \ 125 ' Equivalent ECTS \ 5
Course Content
The course provides mathematical Foundations of Machine Learning- Overview of Machine Learning-
Basics of Parameter Estimation - Classification Algorithms- Linear and Non-Linear Algorithms - Kernel
Methods - Representation Learning and Matrix Factorization- Basics of Graphical Models- Ensemble
Methods- Practical Aspects in Machine Learning- Introduction to PAC Learning- Sample Selection- Bias-
Learning From Graph Data- Learning From Sequential Data.
Taught in Program(s)
As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[J GOAL 1: No [J GOAL 2: Zero [J GOAL 3: Good X GOAL 4: Quality |1 GOAL 5: Gender |[] GOAL 6: Clean Water
Poverty Hunger Health and Well- Education Equality and Sanitation
being
[0 GOAL7: [ GOAL 8: Decent  |XI GOAL 9: Industry, | GOAL 10: Reduced |XI GOAL 11: [0 GOAL 12:
Affordable and Clean |Work and Economic |Innovation and Inequality Sustainable Cities and |Responsible
Energy Growth Infrastructure Communities Consumption and
Production
[J GOAL 13: Climate |[J GOAL 14: Life [J GOAL 15: Life on  |[] GOAL 16: Peace [J GOAL 17:
Action Below Water Land and Justice Strong Partnerships to
Institutions achieve the Goal
Assessment Weights
Midterm (MT Practical / Oral Exam (PE) Final (FE)
Student ;
o ] X Practical O
Activities (SA) Exam Oral Exam Exam
Assessment Exam Assessment
15 25 60

Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) |Project-based (PB)
10% 0% 20%

Industry-based (IB)
10%
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Prerequisites -

o :"f’/:'t.' :\I":’(}.
Damanhour University

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

Required SWL ‘

125

' Equivalent ECTS \

Course Content

This course introduces the fundamental concepts of data structures and algorithms with emphasis on their
application in problem solving, data processing, and artificial intelligence systems. The course covers
algorithmic thinking and problem-solving strategies, analysis of algorithms with respect to time and space
complexity (Big-O notation), and their impact on performance efficiency.
Topics include basic data structures such as arrays, linked lists, stacks, and queues; searching and sorting
algorithms; recursion and its applications; and an introduction to trees and graphs. The course also
addresses algorithm design techniques, including divide-and-conquer, greedy algorithms, and basic
dynamic programming concepts. Practical sessions focus on implementing data structures and algorithms
using a high-level programming language (such as Python), with examples and case studies relevant to
data analysis, machine learning, and artificial intelligence applications.

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

Action

Below Water

Land

and Justice Strong
Institutions

[J GOAL 1: No [J GOAL 2: Zero [J GOAL 3: Good GOAL 4: Quality  |[J GOAL5: Gender |[] GOAL 6: Clean Water
Poverty Hunger Health and Well- Education Equality and Sanitation

being
[0 GOAL7: [J GOAL 8: Decent GOAL 9: Industry, |[J GOAL 10: Reduced |XI GOAL 11: [J GOAL 12: Responsible
Affordable and Clean |Work and Economic |Innovation and Inequality Sustainable Cities and [Consumption and
Energy Growth Infrastructure Communities Production
[J GOAL 13: Climate |[J GOAL 14: Life [J GOAL 15: Life on |[J GOAL 16: Peace [J GOAL 17:

Partnerships to
achieve the Goal

Assessment Weights

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

Activities (SA) Assessment‘ Exam Practical Exam‘@ Oral Exam Assessment‘ Exam
20 40 40

Student Activities Breakdown (Distribution for Study Blocks)

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

10% 0% 20% 10%

Prerequisites -
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Number of weekly Contact Hours
Lecture Tutorial Laboratory
1 - 4
Required SWL \ 125 ' Equivalent ECTS \ 5

Course Content
The course provides students to apply their theoretical knowledge to solve a practical Al problem. Topics
include project proposal writing, research methodology, system design and implementation, presenting
findings advanced system development, performance analysis, optimization, documentation, and
presentation of the final project.

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
[J GOAL 1: No Poverty |[] GOAL 2: Zero [J GOAL 3: Good Xl GOAL 4: Quality  |[0J GOAL 5: Gender  |[J GOAL 6: Clean

Hunger Health and Well- Education Equality Water and Sanitation
being

[J GOAL 7: Affordable |[J GOAL 8: Decent GOAL 9: Industry, |[J GOAL 10: Reduced |X GOAL 11: J GOAL 12:
and Clean Energy Work and Economic |Innovation and Inequality Sustainable Cities and |Responsible

Growth Infrastructure Communities Consumption and

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

Assessment Weights

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

(SA) Assessment‘ Exam Practical Exam‘lZ| Oral Exam Assessment‘&l Exam
20 40 40

Student Activities Breakdown (Distribution for Study Blocks)

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

10% 0% 20% 10%

Prerequisites -

Number of weekly Contact Hours
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Course Content

The course provides main concepts and algorithms to data mining. Data warehouses/data marts.
Online analytic processing. Data, text, web mining. Applied studies on problems in financial
engineering, e-commerce, geo-sciences, bioinformatics and elsewhere. Reporting systems;
Business analytics; Organizational decision making, functions, and levels: Executive, managerial,
and operational levels; Systems to support organizational functions and decision making.
Information visualization: Visual analytics; Dashboards.

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health and Well-
being

X GOAL 4: Quality
Education

[ GOAL 5: Gender
Equality

1 GOAL 6: Clean
Water and Sanitation

[J GOAL 7: Affordable
and Clean Energy

[J GOAL 8: Decent
Work and Economic
Growth

GOAL 9: Industry,
Innovation and
Infrastructure

[J GOAL 10: Reduced
Inequality

X GOAL 11:
Sustainable Cities and
Communities

[J GOAL 12:
Responsible
Consumption and
Production

[ GOAL 13: Climate
Action

[0 GOAL 14: Life
Below Water

[ GOAL 15: Life on
Land

[ GOAL 16: Peace
and Justice Strong
Institutions

[0 GOAL 17:
Partnerships to
achieve the Goal

Assessment Weights

Student Activities

Midterm (MT)

Practical / Oral Exam (PE)

Final (FE)

(SA)

Assessment‘ Exam

Practical Exam‘lZ| Oral Exam

Assessment‘ Exam

20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) |Project-based (PB) Industry-based (IB)
10% 0% 20% 10%
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Prerequisites -

Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2
Required SWL \ 125 ' Equivalent ECTS \ 5
Course Content
The course provides how to find compelling Data Sets- Clean And Analyze The Contents And Then Present
That Result Through A Variety Of Methods- Including Online Interactive Charts And Maps- Introduce
Students To Data Visualization Including Both The Principles And Techniques-Students Will Learn The
Value Of Visualization- Specific Techniques In Information Visualization And Scientific Visualization- How
To Best Leverage Visualization Methods.
Taught in Program(s)
As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
[J GOAL 1: No Poverty |[] GOAL 2: Zero [J GOAL 3: Good Xl GOAL 4: Quality  |[0J GOAL 5: Gender  |[J GOAL 6: Clean

Hunger Health and Well- Education Equality Water and Sanitation
being

[J GOAL 7: Affordable |[J GOAL 8: Decent GOAL 9: Industry, |[J GOAL 10: Reduced |X GOAL 11: J GOAL 12:
and Clean Energy Work and Economic |Innovation and Inequality Sustainable Cities and |[Responsible

Growth Infrastructure Communities Consumption and

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

Assessment Weights

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

(SA) Assessment‘ Exam Practical Exam‘lZ| Oral Exam Assessment‘&l Exam
20 40 40

Student Activities Breakdown (Distribution for Study Blocks)

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

10% 0% 20% 10%
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Prerequisites -

Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2

Required SWL | 125 ' Equivalent ECTS \ 5
Course Content
The course provides Advanced Techniques for Improving The Performance Of Python Programs-
Understand object-oriented programming (OOP) and file handling to organize code and build
professional projects. Implement exploratory data analysis (EDA) using the Numpy and Pandas
libraries to explore, clean, and manipulate data. Apply graphical visualizations using the
Matplotlib library to present data in a clear and understandable manner.Including The- Use Of
Parallel Computation And GPU Acceleration- Investigate How Python Can Be Used For Big Data
Analysis Using Frameworks Such As Apache Hadoop And Apache Spark. - Advanced Topics In R
Programming That Are Necessary For Developing Powerful- Robust- And Reusable Data Science
Tools. - Robust Error Handling- Object Oriented Programming- Profiling and Benchmarking-
Debugging- And Proper Design Of Functions

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
[0 GOAL 1: No Poverty |1 GOAL 2: Zero ] GOAL 3: Good X GOAL 4: Quality  |[J GOAL 5: Gender | GOAL 6: Clean

Hunger Health and Well- Education Equality Water and Sanitation
being
[J GOAL 7: Affordable |[J GOAL 8: Decent GOAL 9: Industry, |1 GOAL 10: Reduced |XI GOAL 11: ] GOAL 12:
and Clean Energy Work and Economic |Innovation and Inequality Sustainable Cities and |[Responsible
Growth Infrastructure Communities Consumption and
Production
[ GOAL 13: Climate [0 GOAL 14: Life [0 GOAL 15: Life on  |[J GOAL 16: Peace [0 GOAL 17:
Action Below Water Land and Justice Strong Partnerships to
Institutions achieve the Goal
Assessment Weights
Student ActivitiesMidterm (MT) Practical / Oral Exam (PE) Final (FE)
(SA) Assessment’ Exam | Practical Exam’ Oral Exam |X Assessment‘E Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) |Project-based (PB) Industry-based (IB)
10% 0% 20% 10%
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Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2
Required SWL ‘ 125 ‘ Equivalent ECTS ‘ 5

Course Content

This course introduces the principles and components of intelligent systems that
perceive their environment, reason about information, and act autonomously or
semi-autonomously. Topics include intelligent agents and environments, agent
architectures, knowledge representation and reasoning, rule-based and logic-based
systems, and inference mechanisms. The course covers fuzzy logic systems, expert
systems, and basic decision-making models, with emphasis on real-world intelligent
applications.

Additional topics include multi-agent systems, planning and scheduling in intelligent
systems, and an overview of intelligent control systems. Practical sessions focus on
modeling and implementing simple intelligent systems using suitable programming
tools, with case studies drawn from data analytics, healthcare, smart cities, and
industrial applications.

Taught in Program(s)

As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals

[J GOAL 1: No Poverty|[] GOAL 2: Zero [J GOAL 3: Good GOAL 4: Quality  |[J GOAL 5: Gender

[J GOAL 6: Clean

Hunger Health and Well- Education Equality Water and Sanitation
being
[ GOAL 7: Affordable |1 GOAL 8: Decent  |XI GOAL 9: Industry, |[J GOAL 10: Reduced |X GOAL 11: [0 GOAL 12:
and Clean Energy Work and Economic |Innovation and Inequality Sustainable Cities and |[Responsible
Growth Infrastructure Communities Consumption and
Production

[J GOAL17:
Partnerships to
achieve the Goal

[J GOAL 15: Life on
Land

[J GOAL 16: Peace
and Justice Strong
Institutions

[J GOAL 14: Life
Below Water

[J GOAL 13: Climate
Action

Assessment Weights

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

Activities (SA) |X Assessment‘&l Exam Practical Exam‘ Oral Exam

X Assessment‘& Exam

20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) |Project-based (PB) Industry-based (IB)
10% 0% 20% 10%

-
-
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Prerequisites -

Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2
Required SWL \ 125 ' Equivalent ECTS \ 5
Course Content
The course provides Big Data problems and associated frameworks and technologies. First the
course motivates the topic using real-world big data problems. Second, it sheds light on handling
big data from big data collection, to monitoring storage, analysis and reporting. Common data
frameworks namely Hadoop and Map-reduce..
Taught in Program(s)
As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
[0 GOAL 1: No Poverty |1 GOAL 2: Zero [J GOAL 3: Good X GOAL 4: Quality  |[J GOAL 5: Gender |[J GOAL 6: Clean

Hunger Health and Well- Education Equality Water and Sanitation
being
[ GOAL 7: Affordable |1 GOAL 8: Decent |XI GOAL 9: Industry, |[] GOAL 10: Reduced |XI GOAL 11: [0 GOAL 12:
and Clean Energy Work and Economic |Innovation and Inequality Sustainable Cities and |Responsible
Growth Infrastructure Communities Consumption and
Production
[ GOAL 13: Climate [0 GOAL 14: Life [0 GOAL 15: Life on  |[] GOAL 16: Peace [0 GOAL 17:
Action Below Water Land and Justice Strong Partnerships to
Institutions achieve the Goal
Assessment Weights
Student ActivitiesMidterm (MT) Practical / Oral Exam (PE) Final (FE)
(SA) Assessment’ Exam Practical Exam‘ Oral Exam Assessment‘& Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) |Project-based (PB) Industry-based (IB)
10% 0% 20% 10%

-
-
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Prerequisites | -

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2
Required SWL ‘ 125 ‘ Equivalent ECTS ‘ 5

Course Content

This course explores advanced topics and modern trends in artificial intelligence with a
focus on data-driven and learning-based approaches. Topics include advanced machine
learning techniques, ensemble methods, deep learning architectures (such as
convolutional and recurrent neural networks), and reinforcement learning fundamentals.
The course also introduces optimization techniques, transfer learning, and model
evaluation and performance optimization.

Further topics address explainable artificial intelligence (XAl), ethical and responsible Al
considerations, and emerging Al applications in big data analytics, natural language
processing, computer vision, and intelligent decision support systems. Practical
components emphasize hands-on implementation of advanced Al models, analysis of real-
world datasets, and critical evaluation of Al solutions in applied contexts.

Taught in Program(s)
As major in Program(s) Code(s)

As minor in Program(s) Code(s)

Targeted Sustainable Development Goals
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Hunger Health and Well-being [Education Equality Water and
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Action Water Land Justice Strong Partnerships to achieve
Institutions the Goal
Assessment Weights
Student ActivitiesMidterm (MT) Practical / Oral Exam (PE) Final (FE)
(SA) X Assessment ‘@ Exam |X Practical Exam ‘ Oral Exam Assessment ‘E Exam
20 40 40
Student Activities Breakdown (Distribution for Study Blocks)
Seminar-based (SB) Self-learning-based (SL) Project-based (PB) Industry-based (IB)
10% 0% 20% 10%
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