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Course Code

Course Title Credits Prerequisite

SE 601

Advanced Software Engineering (3,0,0) non

Course Description

Objectives:

Understand fundamental concepts of software engineering, including
software development life cycles.

Develop problem-solving and analytical skills in software design and
implementation.

Appreciate the ethical and professional responsibilities of software
engineers.

Content and Topics:

Software development methodologies
Requirements engineering

Software design principles

Software testing and maintenance
Project management basics




Assessment Methods:

e Written exams
e Assignments and projects
o Class participation
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Course Code Course Title Credits Prerequisite
SE624 Software Constructions (30,0) non
Objectives:
« Gain proficiency in advanced programming paradigms and
techniques.
« Develop the ability to write efficient, maintainable, and scalable code.
- « Enhance debugging and problem-solving skills.
(=]
§- Content and Topics:
o
(7]
(V]
% e Object-oriented programming (OOP)
£ « Functional programming
S e Concurrency and parallelism
o Design patterns
« Advanced debugging techniques
Assessment Methods:
e Programming assignments




Quizzes and exams
Final project
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Course Code Course Title Credits Prerequisite
SE621 Database Systems (3.00) non
Objectives:
§ o Understand database design principles and normalization.
& o Develop SQL proficiency for data retrieval and manipulation.
§ o Learn about database management systems and transaction
Q processing.
2
5 Content and Topics:
« Database models and architectures




Relational databases and SQL

Normalization and indexing

Transactions and concurrency control

NoSQL databases

Assessment Methods:

SQL exercises and projects
Midterm and final exams
Research assignments
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Course Code Course Title Credits Prerequisite
R rch Methodologies in
SE620 esearch Methodologies (3.00) non
Software Engineering




Course Description

Objectives:

« Develop knowledge of research methodologies applicable to software
engineering.

o Enhance skills in data collection, analysis, and reporting.

» Foster ethical research practices and critical thinking.

Content and Topics:

o Qualitative and quantitative research methods
o Experimental design

o Literature review techniques

« Data analysis tools

o Writing and publishing research papers

Assessment Methods:
e Research proposals

o Written assignments
e Oral presentations
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Course Code Course Title Credits Prerequisite

Software Design and

. 3,00
SE602 Architecture GO0 nen
Objectives:
« Understand software architecture principles and design
methodologies.

« Develop skills in architectural pattern selection and system design.

« Enhance the ability to analyze and optimize software architectures.
- | Content and Topics:
.2
5 « Software architectural styles
2 « Design patterns and frameworks
& o Component-based software engineering
£ o Software modeling and documentation
S « Performance and scalability considerations

Assessment Methods:

o Design assignments

o Case study analysis

o Final project
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Course Code Course Title Credits Prerequisite
Object-Oriented Software
SE603 J . ) (3,0,0) non
Engineering
Objectives:
« Understand object-oriented principles and their application in
software engineering.
« Develop proficiency in object-oriented analysis and design.
o Learn best practices in software development using object-oriented
techniques.
g | Content and Topics:
g
§ o Object-oriented modeling and UML
= « Design principles and patterns
9 o Object-oriented programming paradigms
'g o Component-based software development
o « Software reuse and refactoring
Assessment Methods:
e Coding assignments
o Design documentation
« Final project
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Course Code

Course Title

Credits

Prerequisite

Software Project

SE612 (3,0,0) non
Management
Objectives:
o Develop an understanding of project management methodologies in
software development.
o Learn how to plan, execute, and monitor software projects effectively.
« Enhance risk management and quality assurance skills.
- | Content and Topics:
.
5 » Software project planning and scheduling
2 « Risk and change management
a « Agile and traditional project management
£ o Software quality assurance
S e Team collaboration and leadership
Assessment Methods:
o Case studies
o Project management assignments
o Final project
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Course Code Course Title Credits Prerequisite
Software Testing and
SE611 ) g (3,0,0) non
Quality Assurance
Objectives:

« Understand fundamental concepts in software testing and quality
assurance.

« Learn various testing techniques and strategies.

« Enhance ability to identify and fix software defects.

Content and Topics:

« Software testing methodologies

e Test automation and tools

« Software quality assurance processes
o Defect tracking and debugging

o Performance and security testing

Course Description

Assessment Methods:

o Practical lab assignments
e Written exams
e Testing project
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Course Code Course Title Credits Prerequisite
Secure Software
SE622 . ; (3,0,0) non
Engineering
Objectives:
« Understand software security principles and best practices.
o Learn how to secure software applications against common
g vulnerabilities.
g_ o Develop skills in threat modeling and secure coding.
S
é Content and Topics:
(]
(2]
§ o Common security threats and vulnerabilities
o e Secure coding principles
e Cryptographic techniques
e Threat modeling and risk assessment
e Security testing and penetration testing




Assessment Methods:

o Security analysis assignments
o Practical labs
« Final security project
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Course Code Course Title Credits Prerequisite
Agile Software
SE623 g (3,0,0) non
Development
Objectives:
c
§_ e Understand agile principles and methodologies.
§ o Develop skills in iterative and incremental development.
e o Learn how to manage agile projects effectively.
[
3 | Content and Topics:
(9]
o Agile frameworks (Scrum, Kanban, XP)




Agile project management

o Continuous integration and delivery
« Agile testing and quality assurance
« Scaling agile in organizations

Assessment Methods:
o Agile project assignments

e Group discussions and reflections
o Final project
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Course Code

Course Title Credits Prerequisite

SE631

Capstone Project (30,0) non




Objectives:

o Apply knowledge and skills acquired throughout the program to a
real-world project.

o Develop problem-solving and teamwork abilities.

« Demonstrate proficiency in software development and project
management.

Content and Topics:

e Problem definition and requirement gathering
System design and architecture

o Implementation and testing

« Project documentation and presentation

e Industry collaboration (if applicable)

Course Description
[ ]

Assessment Methods:

o Project proposal and milestones
« Final project implementation
o Presentation and demonstration
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Course Code Course Title Credits Prerequisite

Web Application

SE632 (3,0,0) non
Development
Objectives:
« Develop web and mobile applications using modern technologies.
o Understand front-end and back-end development principles.
e Learn cross-platform development techniques.
s | Content and Topics:
é.' o Web technologies (HTML, CSS, JavaScript, frameworks)
2 « Backend development and APIs
Q o User experience (UX) and interface design
‘g e Security and performance optimization
(W]
Assessment Methods:
« Practical assignments and coding exercises
¢ Midterm and final exams
e Capstone mobile/web project
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Course Code Course Title Credits Prerequisite
Artificial Intelligence for
SE625 g . (3,0,0) non
Software Englneerlng
Objectives:

o Understand the role of Al in software engineering.
o Develop skills in Al-driven software development techniques.
e Learn Al-based automation tools.

Content and Topics:

Machine learning in software engineering

Al-driven code generation and testing

Predictive analytics for software maintenance

Natural language processing (NLP) in software applications
Al ethics and security concerns

Course Description
[ ] [ ] [ ] [ ] [ ]

Assessment Methods:

o Al project assignments
o Case study analysis
« Final Al-based application project
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Course Code Course Title Credits Prerequisite
Software Maintenance
SE626 . (3,0,0) non
and Evolution

Course Description

Objectives:

« Understand principles and challenges in software maintenance.
o Learn techniques for managing software evolution.
o Develop strategies for improving legacy systems.

Content and Topics:

« Software maintenance models

» Refactoring and reengineering

e Bug tracking and debugging techniques
o Impact analysis and change management
e Long-term software sustainability

Assessment Methods:
o Maintenance assignments

o Case studies
« Final project
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Course Code Course Title Credits Prerequisite
SE633 Cloud Computing (300) non
Objectives:

o Understand cloud computing models and architectures.
o Develop skills in virtualization technologies.
o Learn about cloud security and deployment strategies.

Content and Topics:

e Cloud service models (laaS, PaaS, SaaS)
o Virtualization techniques

QoS and SLA

o Energy efficiency.

o Deployment models.

e Cloud security and compliance

o Scalable and distributed computing

o Cloud-based application development

Course Description
[ ]

Assessment Methods:

« Practical labs
o Cloud deployment project




o Written exams
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Course Code Course Title Credits Prerequisite

SE628 Applied Data Science (30,0) non

Course Description

Objectives:

e Understand the foundations of data science, including data collection,
preprocessing, and analysis.

e Gain practical skills in applying data mining, machine learning, and deep
learning algorithms.

e Develop the ability to evaluate and optimize models for real-world
applications.

e Learn to communicate data-driven insights effectively through
visualization and reporting.

Content and Topics:

Introduction to data science and its applications

Data preprocessing, cleaning, and feature engineering
Exploratory data analysis and visualization

Data mining techniques for knowledge discovery
Supervised and unsupervised machine learning methods
Introduction to deep learning and neural networks
Model evaluation, validation, and optimization

Case studies in applied domains (e.g., business, healthcare, social sciences)

Assessment Methods:

o Coding assignments
« Research projects




¢ Final exam
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Course Code Course Title Credits Prerequisite
SE634 Internet of Things (IoT) | (300) non
Objectives:
§ e Understand 10T architectures and communication protocols.
= o Develop loT applications using embedded systems.
§ o Learn IoT security and data management strategies.
a
g Content and Topics:
S
e 10T communication protocols
o Embedded systems and sensors




o Cloud/Fog/Edge integration with loT
e 10T security and privacy concerns
e Smart applications and automation

Assessment Methods:
e 0T system implementation

e Hands-on labs
o Final project
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Course Code Course Title Credits Prerequisite

SE635 Mobile App Development | 600

non




Course Description

Objectives:

To develop an understanding of mobile app development processes,
including different platforms and tools.

To gain hands-on experience in building mobile apps for Android and
10S using modern frameworks and programming languages.

To foster creativity, problem-solving skills, and the ability to handle
challenges encountered in mobile app development.

Content and Topics:

Introduction to mobile app development

Mobile app development frameworks (e.g., Flutter, React Native)
User Interface (Ul) and User Experience (UX) design principles
Mobile application architecture and design patterns

Integrating APIs and external services

App testing and debugging techniques

Publishing apps on the App Store and Google Play

Assessment Methods:

Practical project development and submission
Quizzes on key concepts and frameworks

Peer reviews and group discussions

Final exam (practical and theoretical components)
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Course Code Course Title Credits Prerequisite
SE627 Blockchain Technologies | G.00) non
Objectives:
e To gain a solid understanding of blockchain principles and
technologies, including consensus mechanisms and cryptography.
e To learn to design and implement blockchain-based solutions and
smart contracts.
o To develop critical thinking and the ability to analyze the potential
impact of blockchain on various industries.
Content and Topics:
§  Introduction to blockchain technology and its components
5 o Consensus algorithms (Proof of Work, Proof of Stake, etc.)
2 o Cryptography and security in blockchain
= « Smart contracts and decentralized applications (DAppS)
£ « Blockchain use cases and industry applications (finance, supply
S chain, etc.)
e Hands-on with blockchain development tools (e.g., Solidity, Truffle)
o Challenges and future directions of blockchain
Assessment Methods:
« Practical development project (creating a smart contract or DApp)
« Midterm exam (covering key blockchain concepts)
e Quizzes on cryptography and consensus algorithms
« Group discussions and case studies on blockchain applications
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Course Code

Course Title Credits Prerequisite

SE636

Digital Transformation

. 3,00 non
and Entrepreneurship 200

Course Description

Objectives:

To understand the concepts of digital transformation and how it
reshapes business models.

To acquire the ability to analyze and design digital strategies for
innovation and transformation in businesses.

To develop a mindset of innovation and adaptability to thrive in the
digital era.

Content and Topics:

Overview of digital transformation

The role of technology in business innovation

Digital business models and strategies

Implementing digital transformation: Challenges and best practices
Case studies of successful digital transformation in various industries
The impact of artificial intelligence and big data on digital
transformation

Future trends in digital transformation and innovation




Assessment Methods:
« Group projects on digital transformation strategies

o Case study analysis and presentation

o Midterm exam (concepts and applications of digital transformation)

« Final project: Designing a digital transformation plan for a business
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Course Code

Course Title Credits Prerequisite

Requirement Engineering and
Interaction Design (30,0) non

Course Description

Objectives:

Provide students with a comprehensive understanding of
Requirements Engineering and Interaction Design.

Bridge the gap between user needs, system functionalities, and
design considerations.

Apply Requirements Engineering and Interaction Design
techniques in software and system development projects,
contributing to improved system quality, usability, and
stakeholder satisfaction.

Content and Topics:

Fundamental Concepts in Requirements Engineering
Requirement Elicitation Techniques (Interviews, Surveys,
Workshops)

Requirement Specification and Documentation (Functional &
Non-Functional)

Requirement Validation and Verification

Stakeholder Analysis and Management

Introduction to Interaction Design and User Experience (UX)
Principles

Prototyping and Wireframing Techniques

Usability Testing and Design Evaluation

Human-Computer Interaction (HCI) Concepts

Agile and Iterative Approaches in Requirements Engineering and
Interaction Design

Assessment Methods:

Group Projects

Midterm Exam

Case Study Analysis and Presentation
Final Project
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Course Code Course Title Credits Prerequisite
SE615 Advanced Algorithms (30,0) non
Objectives:

Course Description

To deepen their understanding of advanced algorithms and data
structures, including graph theory, dynamic programming, and
computational complexity.

To learn to implement complex algorithms and solve real-world
problems using appropriate data structures.

To develop perseverance and problem-solving skills, learning how to
tackle computational challenges efficiently.




Content and Topics:

Dynamic programming techniques

Divide and conquer algorithms
NP-completeness and computational complexity
Algorithm design and optimization strategies
Case studies of algorithm applications in software systems

Assessment Methods:

Problem-solving assignments and coding tasks
Quizzes on algorithm theory and data structures
Midterm exam (concepts and algorithm implementations)
Final project: Developing an algorithm for a specific problem

Advanced data structures (heaps, balanced trees, hash tables, graphs)
Graph algorithms (shortest path, depth-first search, breadth-first
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Course Code

Course Title

Credits

Prerequisite

SE614

Human-Computer
Interaction

(3,0,0)

non

Course Description

Objectives:

Understand HCI principles.

Develop skills in designing user-friendly interfaces.

Foster empathy in user-centered design.

Content and Topics:

HCI principles and theories
User interface design
Graph algorithms (shortest path, depth-first search, breadth-first

search)

Dynamic programming techniques
Usability testing
Accessibility and inclusive design

Assessment Methods:

UI/UX design projects.
Usability testing reports.
Final exam
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Course Code Course Title Credits Prerequisite
Distributed Systems and
] (3,0,0) non
Networking

Course Description
[ ]

Objectives:

Understand distributed systems and networking.
Develop skills in system design and network protocols.
Foster collaboration in distributed environments.

Content and Topics:

Distributed system architectures.
Network protocols and communication.
Fault tolerance and scalability.

Cloud and edge computing

Assessment Methods:

Distributed system projects.
Quizzes and exams.
Case studies

0.0.3) Selected Topics in Software

Engineering SE666
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Course Code Course Title Credits Prerequisite
SE66E Selected Toplcs m (300)
Software Engineering
Goals:

engineering.
software systems.

« Enhance knowledge of cutting-edge research and industrial
applications.

Contents & Topics:

Course Description

o Software Architecture & Design Patterns

o Software Security & Reliability

 Atrtificial Intelligence in Software Engineering

o Blockchain & Smart Contracts in Software Development
e Cloud Computing & Microservices

o DevOps & Continuous Integration/Deployment

o Introduce emerging trends and advanced concepts in software

o Develop critical thinking and problem-solving skills in modern

« Encourage independent learning and project-based exploration.




e Usability & Human-Computer Interaction (HCI)
e Agile & Lean Software Development
« Natural Language Processing (NLP) in Software Engineering

Assessment Methods:

Problem-solving assignments and coding tasks

Quizzes on algorithm theory and data structures

Midterm exam (concepts and algorithm implementations)
Final project: Developing an algorithm for a specific problem
Research Paper




