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1. Overview

This guide covers the courses offered by the Artificial Intelligence program leading to the Bachelor of
Science degree. The program includes 40 courses, with a total of 6,000 student workload hours and
240 European Credit Transfer and Accumulation System (ECTS) credits.

The delivery and organization of the courses are based on the Bologna Process.
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2. Undergraduate Courses 2026-2027

Module 1

Code Course/Module Title ECTS Semester

Al101 Computer Technology 5 One (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) | SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 63 62

Description

This Basic (B) module provides an overview of the essential hardware and software components
that make up a modern computer system. It covers the basic functional organization of a computer,
including the Central Processing Unit (CPU), memory hierarchies, input/output devices, and
operating system functions. The course also introduces concepts related to data representation,
software types, and fundamental networking principles. The aim is to equip students with a solid
understanding of computer literacy and the technology infrastructure underpinning all Al and
computational tasks.
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Module 2
Code Course/Module Title ECTS Semester
SAI103 Programming Basics 8 One (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USSWL (hr/w)
3 (CL) Lab: 2 Tut: 1 93 107

Description

This is an introductory core module designed to establish a solid foundation in computer
programming and problem-solving principles. The course introduces fundamental concepts necessary
for writing, testing, and debugging basic computer programs.

Students will begin by exploring the basic structure of a computer program, covering key topics such
as data types, variables, sequential logic, and fundamental control structures (if/else statements,
loops). The module places a strong emphasis on computational thinking, effective algorithm design,
and structured programming techniques, which are essential building blocks for advanced studies in
Artificial Intelligence. Practical exercises focus on translating real-world problems into algorithmic
solutions and implementing them using a suitable programming language (as determined by the
department).

By the end of this module, students will be able to design, implement, and analyze basic algorithms
and programs effectively.
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Module 3
Code Course/Module Title ECTS Semester
Al105 Introduction to Artificial 7 One (UGI Level)




Intelligence (Al)

Class (hr/w)

Lect/Lab./Prac./Tutor

SSWL (hr/sem)

USWL (hr/w)

3 (CL)

Lab: 2/ Tut: 1

93

82

Description

Intelligence (Al). It covers the fundamental concepts, history, and major sub-disciplines of Al. Students
will explore key topics such as intelligent agents, search algorithms, knowledge representation, and
machine learning principles. The course emphasizes the importance of problem-solving techniques
used to model human intelligence, including logic and decision-making processes. The objective is to
equip students with a foundational understanding of the theories and practical applications that
define modern Al systems.
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Module 4
Code Course/Module Title ECTS Semester
Al107 Mathematics 6 One (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3 (CL) Pr:1/Tut: 1 78 72

Description

This core module provides the essential mathematical tools and concepts necessary for students in
the field of Artificial Intelligence. The course is focused on developing the analytical and logical skills
required to understand and apply Al and Machine Learning algorithms. Key areas covered include
Linear Algebra (matrices and vectors), foundational Calculus (derivatives and integrals), and
potentially concepts from Numerical Analysis. The objective is to build a strong mathematical
background that enables students to tackle data modeling challenges, algorithm optimization, and the
complex computational processes that underpin modern Al systems. This is a compulsory first-
semester course.
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Module 5

Code Course/Module Title ECTS Semester
UFall111 English Language | 2 One (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 (CL) - 33 17
Description

This is a Basic (B) foundation course aimed at developing essential communicative competencies in
the English language. The module primarily focuses on building basic grammar, vocabulary, and
reading comprehension skills necessary for academic success, particularly within a scientific and
technical curriculum like Artificial Intelligence. Students will engage in activities designed to improve
listening and speaking fluency at a foundational level, ensuring they can understand and utilize simple
professional texts. The course acts as a linguistic preparation for technical modules taught in English.

duwlud) dslgall sl e stul S kel 35 Ayl dsll) 3 Gl diol gl lelaSU) juglal J) i )yke 10
2yl uc-b.la,,o}” U S Gy ple &@M O Aol ‘u‘“*sy‘ Zlel) dyyg pall £9,00)l 0gd Whlgeg Wldyaally
pliascinly 0gd (de 0gh)dd o e cwb Sguunn Ao Suodlly e Lg BW)I ) dosas daidl Lg O

Ao AL oy (I dad] Ol yael) (Gaad sluel a0l 1de Jom  Aaiund! digall (o guaid]

Module 6
Code Course/Module Title ECTS Semester
UFall113 Democracy & Human Rights 2 One (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 (CL) - 33 17

Description

This course provides a general education foundation on the principles of democracy, human rights,
and good citizenship. The module explores the historical evolution of democratic thought,
fundamental civil liberties, and the mechanisms necessary for maintaining a just and equitable
society. It emphasizes concepts such as the rule of law, political participation, and the universal
declaration of human rights. The objective is to foster an informed and responsible understanding of
civic duties and international human rights frameworks, which is crucial for graduates working in a
global context.
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Module 7

Code Course/Module Title ECTS Semester
Al102 Discrete Mathematics 5 Two (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3 (CL) Lect: 1/ Tut: 2 93 32
Description

This is a core module that introduces the fundamental mathematical structures essential for computer
science and artificial intelligence. The course covers topics such as set theory, logic and proofs,
functions, relations, combinatorics (counting techniques), graph theory, and discrete probability. It
emphasizes rigorous mathematical reasoning and problem-solving techniques. The concepts learned
provide the necessary theoretical framework for understanding algorithms, data structures, and the
formal underpinnings of computational models used in Al, particularly in areas like knowledge
representation and theoretical computer science.
D083 o qudlge 1yaell ok . lidaod) sy Cgueloddl polal A9 pall &yl Aol Slughl pudy gwled )80 Lin
YoVl ((bldl) laksal doybi ((wadl ©bis) olaslgdl «obMally Jigll palally @l cole gazall
I gyl HUoYI galss oy (31 pplaall 4355 .l o iy pyliall (92,1 IVidl e 5ykall 555, Anlaiiall
Yo 3 by Y o £l s8I 3 ol dolusdl Z3leil) dnsus)) Guadlly cliludl Sl cobaylgd! ogd)
Aogulond] doylailly 38,mall Jihed Jo

Module 8
Code Course/Module Title ECTS Semester
Al104 Structured Programming 7 Two (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3 (CL) Lect: 2/ Lab: 2/ Tut: 1 95 55

Description

This core module builds upon the foundational skills acquired in Programming Basics. It focuses on
mastering more complex programming concepts and techniques necessary for developing robust
software solutions in Al contexts. Key areas include advanced control structures, functions, arrays and
strings, basic data structures (such as linked lists and stacks), and file 1/O operations. Emphasis is
placed on code efficiency, modular design, and intermediate-level debugging. Students will practice
translating sophisticated algorithms into executable code, preparing them for object-oriented
programming and application development.
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Module 9

Code Course/Module Title ECTS Semester
Al106 Logic Design 5 Two (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 (CL) Lab: 2/ Tut: 1 78 47
Description

This core module introduces the fundamental concepts of digital logic circuits and digital systems
design. The course covers number systems, Boolean algebra, logic gates, and the minimization of
Boolean functions. Students learn how to analyze and design both combinational logic circuits (such as
adders and decoders) and sequential logic circuits (including flip-flops, registers, and counters). This
theoretical and practical knowledge is crucial for understanding the hardware architecture of
computers and processors, which is the physical basis for running all Artificial Intelligence systems and
algorithms.
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Module 10
Code Course/Module Title ECTS Semester
Al108 Data Science 6 Two (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3(CL) Lab: 2/ Tut: 1 93 57

Description

This core course introduces students to the fundamental concepts and techniques of Data Science,
focusing on the collection, processing, analysis, and interpretation of data to support intelligent
decision-making. The course covers data types and sources, data preprocessing and cleaning,
exploratory data analysis, data visualization, statistical foundations, and introductory machine
learning methods. Students learn how to extract meaningful insights from structured and
unstructured data using modern analytical tools and techniques. The course also emphasizes data-
driven problem solving, ethical considerations in data handling, and practical applications of Data
Science in artificial intelligence and real-world domains. Through hands-on projects and exercises,
students gain experience in analyzing datasets and communicating results effectively.
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Module 11
Code Course/Module Title ECTS Semester
UFall120 Arabic Language 2 Two (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 (CL) - 33 17

Description

This module is designed to enhance students' fundamental linguistic skills in Modern Standard Arabic.
The course focuses on developing the four core language proficiencies: reading, writing, listening, and
speaking. Key study areas include a review of Arabic grammar (Nahw) and morphology (Sarf),
improving coherent written expression skills, and practicing the use of vocabulary in various contexts.

This module ensures that students achieve a solid foundational level of Arabic for use in both
academic settings and general life.
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Module 12
Code Course/Module Title ECTS Semester
Al110 Statistics and Probabilities 5 One (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3 (CL) Lab: 2 78 74

Description

The Statistics and Probabilities course aims to provide students with both theoretical foundations and
practical applications for understanding and analyzing data, enabling them to make evidence-based
decisions. Topics include probability concepts, random variables, discrete and continuous probability
distributions, expected values, variance, correlation, and conditional probability. The course also
covers descriptive statistics, hypothesis testing, parameter estimation, and regression analysis.
Emphasis is placed on applying these concepts in real-world scenarios using computational and data
analysis tools. By the end of the course, students will be able to analyze and interpret statistical

outputs within the context of real problems in artificial intelligence, data science, engineering, and
applied sciences.
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Module 13
Code Course/Module Title ECTS Semester
Al201 Knowledge Representation 6 Two (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USSWL (hr/w)
3 (CL) Lect: 1/ Tut: 2 93 57

Description

This core module focuses on the principles and techniques used to formally represent knowledge for
use by intelligent computer systems. It covers how to structure information about the world so that Al
agents can reason, solve problems, and make decisions. Key topics include first-order logic, semantic
networks, frames, and description logics. The course emphasizes the trade-offs between expressive
power and computational complexity in different representation schemes. Students gain practical
experience in applying these formalisms to build intelligent knowledge-based systems.
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Module 14
Code Course/Module Title ECTS Semester
Three (UGI
Al203 Numerical Analysis 4 Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 63 37

Description

This core module introduces techniques for approximating mathematical problems that cannot be




solved analytically. The course focuses on algorithms for finding roots of equations, solving systems of
linear equations, interpolation, numerical differentiation, and numerical integration. Emphasis is
placed on understanding the accuracy, efficiency, and error analysis of these methods. This
knowledge is crucial for Al, as many machine learning optimization and computational tasks rely on
numerical solutions, particularly when dealing with large, complex data models where exact
mathematical solutions are impractical.
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Module 15
Code Course/Module Title ECTS Semester
Basics of Object-Oriented Three (UGI
Al205 Programming 7 Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2/ Tut: 2 108 67

Description

This core module introduces the fundamental concepts of Object-Oriented Programming (OOP), a
paradigm essential for developing large-scale, maintainable Al applications. Students learn the four
pillars of OOP: Encapsulation, Inheritance, Polymorphism, and Abstraction. The course covers practical
implementation using an OOP language, focusing on creating classes, objects, constructors, and
methods. Emphasis is placed on utilizing OOP principles to manage complexity, promote code

reusability, and structure programs logically, moving beyond procedural programming.
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Module 16
Code Course/Module Title ECTS Semester
Three (UGI
Al207 Computational Theory 5 Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)

10




2 (CL) Lect: 1/ Tut: 2 78 47

Description

This core module provides a rigorous mathematical foundation for the principles of computation and
its inherent limits. It introduces formal models of computation, including Finite Automata, Pushdown
Automata, and Turing Machines. Key topics cover formal languages, grammars, and the concepts of
computability and decidability. The course addresses fundamental questions such as "What can be
computed?" and "What resources are required?". This theoretical knowledge is critical for designing
efficient and viable Al algorithms and for understanding the boundaries of machine intelligence.
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Module 17
Code Course/Module Title ECTS Semester
Python Programming Three (UGI
Al209 Language 5 Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2 78 72
Description

This core module is dedicated to mastering the Python language, emphasizing its application in
Artificial Intelligence. The course covers Python's core syntax, data structures, and standard libraries
essential for data science and Al. Topics include functions, modules, object-oriented features, file
handling, and working with specialized libraries such as NumPy for numerical operations. The focus is
on leveraging Python's versatility and extensive ecosystem to efficiently implement and test Al models
and algorithms, preparing students for practical data-intensive projects.
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Module 18
Code Course/Module Title ECTS Semester
Crimes of the Ba'ath Regime
UFall211 in Iraq 2 Four (UGI Level)

11




Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)

2 (CL) - 33 17

Description

This Basic (B) course provides a historical and analytical overview of the atrocities and human rights
violations committed by the Baath regime in Iraq. It examines the nature, extent, and mechanisms of
political repression, mass killings, and other crimes against humanity during that period. The course
aims to foster an informed historical consciousness and a critical understanding of the impact of
authoritarianism on lIraqgi society and the necessity of upholding human rights and democratic
principles for national stability and justice.
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Module 19
Code Course/Module Title ECTS Semester
Advanced Object Oriented
Al202 Programming 7 Four (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2/ Tut: 1 93 82

Description

This core module deepens the understanding of OOP principles, focusing on advanced concepts and
design patterns for complex software development. Topics include advanced inheritance, interfaces,
abstract classes, exception handling, multithreading, and generic programming (templates). The
course emphasizes object-oriented analysis and design (OOAD) using tools like UML to model systems.
Students learn to build large, robust, and scalable Al-related applications by applying advanced

software engineering principles and best practices.
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Module 20

Code Course/Module Title ECTS Semester
Algorithms and Data
Al204 Structures 6 Four (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lect: 2 78 72
Description

This core module is fundamental to computer science, focusing on the systematic design,
implementation, and analysis of efficient algorithms and widely used data structures. Key topics
include asymptotic analysis (Big O notation), sorting and searching algorithms, and advanced data
structures such as trees, heaps, hash tables, and graphs. The course emphasizes choosing the correct
structure and algorithm to optimize time and space complexity, which is vital for building performant
and scalable Al and machine learning systems.
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Module 21
Code Course/Module Title ECTS Semester
Al204 Machine Learning Basics 6 Four (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3(CL) Lab: 2/ Tut: 1 93 57

Description

This core module provides a foundational introduction to the field of Machine Learning (ML). It covers
the main types of ML: supervised learning (e.g., linear regression, classification), unsupervised
learning (e.g., clustering), and reinforcement learning. Students will explore key concepts such as
model training, validation, feature engineering, and performance metrics. The emphasis is on the
mathematical principles and practical algorithms used to enable computers to learn from data,
preparing students for advanced ML and deep learning topics.
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Module 22

Code Course/Module Title ECTS Semester
Artificial Intelligence Three (UGI
Al208 Algorithms 7 Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3(CL) Lab: 2/ Tut: 1 95 55
Description

This core module delves into the design and analysis of algorithms specifically tailored for Artificial
Intelligence applications. The course focuses on classic and modern search strategies, including
uninformed, informed (A*), and adversarial search algorithms (Minimax). Key topics cover techniques
for efficient problem-solving, constraint satisfaction, and planning. Students gain proficiency in
evaluating algorithm performance, complexity, and correctness, applying these methods to solve
typical Al problems like game playing and pathfinding.
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Module 23
Code Course/Module Title ECTS Semester
Three (UGI
UFall224 Arabic Language Il 2 Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) - 33 17

Description

This module following Level |, aims to elevate students' proficiency in linguistic expression, literary
appreciation, and specialized writing skills. The course focuses on advanced grammar and
morphology, functional expression skills, and academic writing (such as report and essay writing),
alongside the study of selected texts to deepen aesthetic and intellectual understanding of the
language. This module ensures students can use Arabic fluently and accurately in professional
research and work contexts.
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Module 24
Code Course/Module Title ECTS Semester
ENGL102 English Language Il 2 Four (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) - 33 17

Description

This Basic (B) course is a continuation of English Language |, focusing on enhancing intermediate-level
communication skills for academic and professional environments. The module develops more
complex reading strategies, advanced vocabulary acquisition, and formal writing techniques (e.g.,
argumentative essays and reports). It aims to improve students' ability to comprehend technical
documentation and communicate scientific concepts clearly, ensuring readiness for higher-level
courses and research in their field.
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Module 25
Code Course/Module Title ECTS Semester
AI301 Compilers 5 Five (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 63 62

Description

This core module provides a deep understanding of the principles, techniques, and tools used to
design and implement compilers. It covers the entire compilation process, including lexical analysis,
syntactic analysis (parsing), semantic analysis, intermediate code generation, and code optimization.
Students will study various parsing methods and error handling. The course is vital for understanding
how high-level programming languages are translated into machine code, which is essential

knowledge for low-level performance tuning and system development, particularly in resource-
sensitive Al applications.
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Module 26
Code Course/Module Title ECTS Semester
AlI303 Computer Architecture 4 Five (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Tut: 2 63 37

Description

This core module provides a detailed study of the structure and function of computer systems. It
covers the design principles and performance evaluation of the major components, including the CPU
datapath and control unit, memory hierarchy (cache, virtual memory), and 1/O organization. The
course explores topics such as instruction set architecture (ISA), pipelining, and parallel processing
concepts. Understanding computer architecture is essential for optimizing the efficiency and speed of
algorithms, which is crucial for high-performance Al computation.
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Module 27
Code Course/Module Title ECTS Semester
AlI305 Computer Networks 5 Five (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 /Prac:1 78 47
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Description

This course introduces the fundamental principles and technologies of computer networking. It covers
the concepts, architectures, protocols, and standards that enable communication between
interconnected devices and systems. Key topics include network models, data transmission, network
topologies, routing and switching, Internet protocols, wireless networks, and network security
fundamentals. Students learn how data is transmitted across local and global networks, how network
services are designed and managed, and how modern communication systems support distributed
computing applications. The course also provides practical experience in network configuration,
troubleshooting, and performance analysis using contemporary networking tools and technologies.
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Module 28
Code Course/Module Title ECTS Semester
AI307 Optimization Problems 5 Five (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Tut: 2 78 47

Description

This module focuses on the mathematical formulation and solution techniques for optimization
problems, which are fundamental to finding the best possible solutions in complex Al and engineering
scenarios. The course covers various methods, including Linear Programming, Non-linear
Programming, and combinatorial optimization techniques. Emphasis is placed on algorithms like the
Simplex Method and their application in resource allocation, decision-making, and training machine
learning models. Students learn to model real-world problems as optimization tasks and apply
analytical and computational tools to solve them efficiently.
3 USaall Jgloll Jiadl ol dsalil (g ccmucntll Slis o> Sliiiy dubll deluall o goludl a0l 1ia 55
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Module 29

Code Course/Module Title ECTS Semester
AI309 Databases 5 Five (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 63 62
Description

This module introduces the fundamental concepts, design principles, and management of database
systems. It covers the Relational Data Model, Entity-Relationship (E-R) modeling, and database
normalization. A major focus is placed on the Structured Query Language (SQL) for defining,
manipulating, and retrieving data. The course also explores transaction management, concurrency
control, and security issues. Understanding databases is crucial for Al, as they are the backbone for
storing and efficiently accessing the vast amounts of data needed for training and running machine
learning models.
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Module 30
Code Course/Module Title ECTS Semester
Al311 Advance Machine Learning 6 Five (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2 / Tut: 2 108 42

Description

This module extends the foundational knowledge of Machine Learning by exploring advanced models
and contemporary techniques. It covers complex architectures like Neural Networks, foundational
Deep Learning concepts, Support Vector Machines (SVMs), and Ensemble Methods. The course delves
into model optimization, regularization, and advanced evaluation metrics for high-dimensional data.
Emphasis is placed on practical implementation, utilizing specialized libraries to build and analyze
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sophisticated predictive and generative models, preparing students to tackle complex, real-world Al

challenges.
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Module 31
Code Course/Module Title ECTS Semester
Al302 Information Retrieval 5 six (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2 / Tut: 2 90 35

Description

This core module focuses on the theory and practice of indexing, searching, and retrieving
unstructured data, primarily text documents, from large collections. Key topics include Boolean and
vector-space retrieval models, inverted indices, text processing, ranking algorithms (e.g., TF-IDF), and
system evaluation metrics (precision and recall). The course emphasizes the algorithms that power
modern search engines and recommendation systems, which are vital components for handling vast
amounts of textual information in Al applications.
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Module 32
Code Course/Module Title ECTS Semester
Al304 Web Applications 6 Six (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2 / Tut: 1 93 57

Description
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This elective module introduces the principles and technologies for designing and developing modern
web applications. The course covers both front-end technologies (HTML, CSS, JavaScript) and
fundamental back-end development concepts (server-side programming, databases, and APIs).
Empbhasis is placed on using frameworks and tools that facilitate the deployment of intelligent, data-
driven web services, which are crucial for delivering Al-powered applications (like recommendation
engines or virtual assistants) to end-users.
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Module 33
Code Course/Module Title ECTS Semester
Al306 Metaheuristic 7 Six (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3(CL) Lab: 2 / Tut: 2 108 67

Description

This elective module introduces the principles and technologies for designing and developing modern
web applications. The course covers both front-end technologies (HTML, CSS, JavaScript) and
fundamental back-end development concepts (server-side programming, databases, and APIs).
Emphasis is placed on using frameworks and tools that facilitate the deployment of intelligent, data-
driven web services, which are crucial for delivering Al-powered applications (like recommendation
engines or virtual assistants) to end-users.
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Module 34

Code Course/Module Title ECTS Semester
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Al308 Deep Learning 7 Six (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3(CL) Lab: 2 / Tut: 2 108 67

Description

This core module provides a comprehensive study of Deep Learning (DL), a subfield of Machine
Learning based on Artificial Neural Networks (ANNs) with multiple hidden layers. The course covers
fundamental network architectures, including Feedforward Networks, Convolutional Neural Networks
(CNNs), and Recurrent Neural Networks (RNNs). Key topics include backpropagation, optimization
techniques (e.g., stochastic gradient descent), regularization, and practical implementation using
modern DL frameworks. Students learn to apply DL models to complex tasks like image recognition,
sequence analysis, and natural language understanding.
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Module 35
Code Course/Module Title ECTS Semester
Al310 Computer Security 5 Six (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lect: 1/ Tut: 2 78 47

Description

This core module introduces the fundamental principles and practices of protecting computer
systems, networks, and data from unauthorized access, use, disclosure, disruption, modification, or
destruction. Key topics include cryptography fundamentals, access control models, operating system
security, network security (firewalls, intrusion detection), and common attack vectors. The course
emphasizes threat analysis, risk management, and the implementation of security protocols to ensure
the confidentiality, integrity, and availability of information in computational and Al environments.
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Module 37

Code Course/Module Title ECTS Semester
Al401 Operating Systems 6 Seven (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3(CL) Lab: 2 / Tut: 2 108 42
Description

This core module provides a deep understanding of the design and internal working of modern
operating systems. It covers essential concepts such as process management (scheduling,
synchronization, deadlocks), memory management (virtual memory, paging), file systems, and 1/O
device management. The course emphasizes how these components interact to manage computer
hardware resources and provide a stable environment for applications, which is crucial for efficient
resource utilization in complex Al computations.
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Module 38
Code Course/Module Title ECTS Semester
Al403 Data Mining 5 Seven (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 63 62

Description

This core module focuses on the principles and techniques for discovering meaningful, hidden
patterns and knowledge from large datasets. It covers key data mining tasks, including association rule
mining, classification (e.g., decision trees, naive Bayes), clustering (e.g., K-means), and anomaly
detection. The course emphasizes data preprocessing, feature selection, model evaluation, and
utilizing algorithms to predict future trends and support business intelligence, which are essential for
practical applications of Al.
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Module 39
Code Course/Module Title ECTS Semester
Al405 Games Development 6 Seven (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2/ Tut: 1 93 57

Description

This module introduces the complete pipeline for designing and developing video games. It covers key
concepts in game mechanics, level design, and interactive storytelling. Students will learn practical
implementation using industry-standard game engines (such as Unity or Unreal), focusing on scripting
game logic, asset integration, and basic physics. The course also explores the role of Al in game
development (e.g., pathfinding, non-player character (NPC) behavior), providing a creative and
applied context for their programming skills.
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Module 40
Code Course/Module Title ECTS Semester
Al407 Research Methodology 2 Seven (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) - 33 17

Description

This module introduces students to the principles and systematic methods of scientific research
relevant to the field of Artificial Intelligence. Key topics include formulating research questions,
literature review, selecting appropriate research designs (quantitative and qualitative), data collection
techniques, ethical considerations, and academic writing standards. The course emphasizes the
structure of a research proposal and thesis, equipping students with the essential skills to conduct
independent research and prepare their graduation projects effectively.
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Module 41
Code Course/Module Title ECTS Semester
Al409 Robotics 6 Seven (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2/ Tut: 1 78 72

Description

This core module provides an introduction to the theory, design, analysis, and application of robots.
The course covers the foundational components of a robot system, including kinematics (forward and
inverse), trajectory planning, sensors, actuators, and control systems. Emphasis is placed on
integrating Al techniques for robot perception, decision-making, and navigation. Students gain an
understanding of how intelligent agents interact with the physical world, which is essential for
developing autonomous and semi-autonomous systems.
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Module 42
Code Course/Module Title ECTS Semester
Al411 Software Engineering 5 Seven (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Tut: 1 63 62

Description

This course focuses on the principles, methods, and tools used in the systematic development of high-
quality software systems. It covers the software development life cycle, including requirements
analysis, system design, implementation, testing, deployment, and maintenance. Key topics include
software process models, requirements engineering, software architecture, design methodologies,
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quality assurance, project management, and team-based development practices. Students learn how
to apply engineering principles to develop reliable, efficient, and maintainable software solutions
while considering user needs and organizational requirements. The course also provides practical
experience with modern software development tools, documentation techniques, and collaborative
development environments.
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Module 43
Code Course/Module Title ECTS Semester
Natural L P i
Al402 atural Languages Processing 5 Eight (UGI Level)
(NLP)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 / Tut: 1 78 47

Description

This core module focuses on the computational techniques used to enable computers to understand,
interpret, and generate human language. Key topics include text preprocessing, lexical analysis,
syntactic parsing, semantic analysis, and statistical methods (like N-grams and vector space models).
The course covers practical applications such as machine translation, sentiment analysis, and
information extraction. Students learn to apply ML techniques and linguistic rules to solve complex
language-related problems in Al.
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Module 44
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Code Course/Module Title ECTS Semester
Al404 Digital Forensics 4 Eight (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2 / Tut: 1 78 22
Description

This core course introduces the principles, methodologies, and tools used in digital forensic
investigations. It focuses on the identification, preservation, collection, analysis, and presentation of
digital evidence from computers, mobile devices, networks, and other digital systems. Key topics
include forensic procedures, evidence handling, file system analysis, memory forensics, network
forensics, cybercrime investigations, and legal and ethical considerations. Students learn how to
conduct forensic examinations while maintaining the integrity and admissibility of digital evidence.
The course also provides practical experience with industry-standard forensic tools and techniques
used to investigate security incidents, cyberattacks, and digital crimes.
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Module 45
Code Course/Module Title ECTS Semester
Al406 Pattern Recognition 5 Eight (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2 78 47

Description

This core module introduces the essential statistical and mathematical techniques for automatically
recognizing patterns in data and making decisions based on those patterns. Key topics include feature
extraction, statistical pattern classification (Bayesian decision theory), linear discriminants, and non-
linear classifiers. The course covers practical applications such as image analysis, speech recognition,
and data compression. It focuses on the fundamental algorithms that allow machines to detect

26




structures and regularities within raw data, crucial for many advanced Al and data science tasks.
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Module 45
Code Course/Module Title ECTS Semester
Al408 Big Data 5 Eight (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
2 (CL) Lab: 2/ Tut: 1 78 47

Description

This module introduces the concepts, challenges, and technologies associated with processing and
analyzing massive, complex datasets (Big Data). The course covers the defining characteristics
(Volume, Velocity, Variety, Veracity) and explores key distributed processing frameworks such as
Hadoop and Spark. Topics include distributed file systems, data ingestion, large-scale storage, and
NoSQL databases. The emphasis is on scalable architectural patterns and algorithms necessary for
extracting insights from data that exceeds the capacity of traditional tools, which is vital for modern Al

solutions.
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Module 46
Code Course/Module Title ECTS Semester
Al410 Recommendation Systems 5 Eight (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
3 (CL) Lab: 2 / Tut: 1 78 47
Description
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This Elective (E) module covers the theory, design, and implementation of automated systems that
predict user preferences and suggest relevant items. Key topics include collaborative filtering (user-
based and item-based), content-based filtering, matrix factorization, and hybrid models. The course
also addresses challenges like the cold-start problem and system evaluation metrics. Students learn to
build practical recommendation engines essential for e-commerce, media streaming, and content
discovery platforms powered by Al.
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Module 47
Code Course/Module Title ECTS Semester
Al412 Project 6 Eight (UGI Level)
Class (hr/w) Lect/Lab./Prac./Tutor (hr/w) SSWL (hr/sem) USSWL (hr/sem)
0 (CL) Lab: 4 63 87

Description

This Elective (E) module is the final capstone project where students apply the knowledge and skills
acquired throughout the program to solve a significant, real-world problem in Artificial Intelligence.
The process involves defining project scope, conducting in-depth research, designing and
implementing a complete Al solution, and rigorously evaluating its performance. Students work under
supervision and must document their work thoroughly in a final report and present their findings
publicly. The project emphasizes independent work, problem-solving, and communication skills.
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Contact

Program Manager:

Assistant Prof. Dr. Dheyaa A.lbrahim
Email: Diaa.A.lbrahim@uofallujah.edu.iq
Mobile no.: 07714449614

Program Coordinator: Mohmed Bad Sulman
Email: al-hitawe@uofallujah.edu.iq
Mobile no.: 07815238351
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