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Software design process and its models, representations of
designfarchitecture, software architectures and design
plans, design methods, design state assessment, design

quality assurance, design verification. Implementation of a Introducti(?n to .Software
group project is encouraged. Engineering
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User interface (Ul) design: principles; standards; and
guidelines. User-centered design: standards and design
rationale; heuristic ewvaluation; iterative design; and
prototyping. Task-centered design. Rationalized design:

usability engineering; dialogue notations; user models; Human Computer
ul Interaction
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diagrammatic notations;, and textual notations.
evaluation: quantitative and qualitative; Ul implementation.

Infroduction to Static and Dynamic Websites (Website
Designing and Anatomy of Webpage). Introduction to HTML
and CSS (Basic Tags, Lists, Handling Graphics, Tables,
Linking, Frames, Forms), Introduction to JavaScript (Basic
Programming Techniques & Constructs, GET/POST
Methods, Operators, Functions, DOM Event handling,
Forms Validation, Cookies), Inter-page communication and
form data handling using JavaScript. Introduction to PHP
{(Working, Difference with other technologies like JSP and
ASP), PHP Programming Techniques (Data types,
Operators, Arrays, Loops, Conditional statements,
Functions, Regular expressions), Form Data Handling with
PHP, Database conneclivity and handling using PHP- Website Design and
MySCQL. Development

This course delves into the principles, architecture, and
advanced technigues used in the design, implementation,
and development of applications around modern database il s 8 alas ks
management systems (DBMS): indexes, /O management, Database Systems
Transaction Processing: Properties of transactions, Development
Concurrency control, and Database Recovery. Use of a
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major DBMS (e.g., Oracle) for implementing and
manipulating normalized data objects using SQL, moving
beyond basic SQL, students will explore database
programming, internal system components, performance
tuning, and the integration of databases with applications.
The course has a significant practical component, requiring
students to design and build a full-stack application with a
robust database backend.

A philosophy of tool building will be introduced and
illustrated using a software development environment such
as UNIX. The place of tool support within the software
development process will be considered including the need
for tool support; when tool support is, and is not,
appropriate; tool selection criteria; tool interactions. A
number of software development tools will be introduced
such as: a development environment such as UNIX
underlying organization, commands, shells, shell
programming; software development utilities (debuggers,
etc.); software configuration and management; project
planning and control support; prototyping and RAD; formal
specification; CASE; testing: reverse engineering and
maintenance; software measurement; documentation.

Glaopdl dwaid aliy
SE301 Software Engineering
Environments

Concepts and advanced technologies in software evolution:
program comprehension; configuration and change
management; construction of reusable software; separation Aol pyghi g dikn
of concerns; techniques for reverse engineering and re- SE302 S“““"""’.E""'““"“ and
engineering software; design for change, layered design Maintenance

and incremental refinement; legacy systems.

Introduction to distributed systems topics such as Process
Management. Introduction to the theory of distributed
systems and networks: distributed system and network
characteristics; failure, delay/asynchrony, and throughput;
types of network interaction; fault tolerance; recovery fr

dcjgall dakill
Distributed Systems

Net, or EJB for developing distributed systems.
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An introduction to software development processes: basic
principles of software engineering; software process
models; software development life cycle; phases and
activities in each phase, working in teams, process Clanaal) g shai el )
customization; process assessment and evaluation; tool Software Development
support for software processes; notations used in Process
software documentation.

An introduction to object-oriented analysis design: the
Unified Process development cycle; use case analysis;
Unified Modelling Language (UML) sequence and static
diagrams; encapsulation; inheritance; polymorphism;
design principles of coupling and cohesion; desian patterns.
The course includes a large-scale software-development
project.
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Object-Oriented Analysis
and Design

This course provides a comprehensive overview of the
principles and practices for securing software systems and
protecting data. Students will move from theoretical il b l) el
foundations to practical applications, learning how Software and Data Security
vulnerabilities are introduced in the software development
lifecycle and how to mitigate them. Topics include secure
coding practices, common software vulnerabilities (e.g.,
buffer overflows, injection flaws), cryptography, web
application security, network security, and security in
modern paradigms like cloud and DevOps. The course will
involve hands-on labs, analyzing real-world case studies of
major breaches, and a culminating security assessment
project.
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An introduction to software testing and mefrics within the
context of software quality engineering: module and unit
testing; integration and acceptance testing; quality factors
and metrics; verification and wvalidation; review and
inspections; reliability, security and safety assurance,
software certification; automated software testing.
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Software Metrics and
Testing

Formal notations used for the specification of software
systems and mathematically reason about program
properties, Topics include predicate calculus and natural
deduction: inductive definitions of data types as a basis for
recursive functions and structural induction: regular
expressions;, finite state machines and context free
grammars.
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Formal Specifications and
Design Methods

Introduction project management concepts, tools, and
techniques: organization of a large software project; roles of
team members; leaders and managers skills and
responsibilities; scope management; scheduling;, budget
control; progress monitoring; integration management;
human resource management, cammunication
management.
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Software Project
Management

An introduction to requirements engineering within software
life-cycle: requirements elicitation and modelling issues and
techniques; documentation and management of
requirements; standards and CASE tools; cognitive and
socio-organizational issues.
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Software Requirements &
,Specification
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Concepts, principles and applications of open-source
software. Open source software development process.
Economy, business, societal and intellectual property
aspects of open source software. Hands-on experiences on
open source software and related tools through developing
various open source software. Applications such as mobile
application and web applications building on existing open
source frameworks and application development platforms.

Introduction to mobile application development. Topics
include creating and deploying mobile applications,
development approaches, programming languages, ) 5l liplai ) gha
frameworks,  application  architecture,  event-driven 483

programming, model-view-controller, user interface, and Mobile Application

usability. Development

This course, introduces the fundamentals of parallel
computing, including parallel architectures, programming
models, and algorithms. The course covers topics such as
parallelism concepts, parallel architectures like GPUs,
parallel decomposition technigues, distributed computing
models, programming frameworks like MPI and CUDA, and
designing parallel algorithms. Students learn to develop
basic parallel applications using shared memory and
message passing paradigms. The course aims to help
students apply parallel concepts, analyze performance
issues, and develop skills in parallel programming.

5l sl s )
Parallel Computing
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This course provides a comprehensive journey into building
dynamic, robust, and secure web applications using the
latest technologies in the Microsoft \NET platform and
the ASP.NET framework. It begins with the essential
fundamentals of the C# language and progresses to
advanced topics such as security, data services, and AJAX
technigues for enhancing user experience. Overall Course
Goal: To enable students to design, develop, and deploy
complete, professional web applications using
the ASP.NET Web Forms framework.
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Advanced Web
Development

This course provides a comprehensive introduction to the
fundamental concepts, tools, and frameworks used to
process, store, and analyze massive volumes of data that
exceed the capabilities of traditional database systems.
Students will explore both batch and real-time data
processing paradigms using industry-standard technologies
such as Hadoop and Spark. The course emphasizes hands-
on experience with big data ecosystems, data ingestion,
storage solutions, and analytical techniques to derive
actionable insights from diverse and complex datasets.
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Big Data Technologies

This course introduces the main topics: Internet of Things
architecture, smart things, application protocols, security
challenges, design and development of an integrated laoT
system that connects devices (Sensors/Actuators),
communication, cloud, and user applications using Arduino.

SLesY) s el

Fundamentals of IoT
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|second step the students develop a particle software project
as team or alone. Third step a report that which
documented the project framework based on scientific
research methodology and software engineering aspects
should be submitted at the end of the semester.

Project
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