Appendix A :Course Description/Computer Science

The following is the list of courses that will be taught in the computer science department. For each
course there will be listed: Course number, Course title, Credit Hours, Course pre-requisite(s),

Course Co-requisite(s) and course description.

Course No. 0411203 0411203 Balat fj)
Course Name Object-Oriented Programming (C++) o Aady 45 9l Ama | Baloll ol
Credit Hours 3(3,0) 3 (3,0) Balall el
1%t Pre- requisite 0181503 0181503 | (1) @olud! cllazalt
2" Pre- requisite | 0181504 0181504 | (2) @luwdl cllazalt
Co- requisite - = OelRell Cdbazall

This course includes an introduction to Object Oriented Programming (OOP) concepts using C++ language: Classes,
Objects, Constructors, Encapsulation, Overloading, Store and Process objects in array, Relationships between
Classes: Composition, Inheritance: Super classes and Subclasses, using super keyword, Constructor Chaining,
Overriding, Polymorphism, Overriding, Error handling.
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Course No. 0411204 0411204 3olaJl o)

Course Name Object-Oriented Programming (C++) oo b A5 9SI) Loma )l iseo 8ola} @unl
Lab

Credit Hours 1(0,1) 1(0,1) skl wileluw

1% Pre- requisite - - | (1) @l Szl

2™ Pre- requisite | - - | (2) @l clazell

Co- requisite 0411203 0411203 OelRadl Clbazell

This course includes a set of practical tasks integrated with and supporting concepts presented in the course.
These tasks are outlined in the theory course and detailed in separate worksheets that students do individually at
their pace during weekly laboratory sessions, using the C++ language and its tools. Sessions are controlled via a
platform designed to track students, work originality, and manage submissions for assessment.
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Course No. 0412301 0412301 Bolall o8)
Course Name Computer Architecture COgulsdl Bylac Baloll @l
Credit Hours 3(3,0) 3(3,0) sola)l wilelun
1% Pre- requisite 0181502 0181502 | (1) @l Cllazat
2" Pre- requisite | - - | (2) @l ezl
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Co- requisite | = - | Seledl Cllazalt
This course aims to define students to the basic concepts and various techniques of computer architecture. Topics
to be covered include: ALU design, coprocessors, design of hardwired CU and micro-programmed CU, the
characteristic of instruction sets, pipelines techniques, the architecture of RISC and CISC machine, (cache) high
speed memories, 1/0 channels and 1/0 processors, parallel processing.
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Course No. 0413201 0413201 Bolall 8)
Course Name Web-based Programming Cogll olaubs <L Balall sl
Credit Hours 3(3,0) 3(3,0) Bl oleluw
1% Pre- requisite 0411203 0411203 | (1) @bl Cdbazoll
2" Pre- requisite | 0411204 0411204 | (2) Glul cllazel
Co- requisite = - ol Cdlazall

This course provides an introduction of web-development techniques that use Hyper Text Markup Language (HTML)
to structure web pages, Cascading Style Sheets (CSS) to style web pages, JavaScript (Client-Side) to enhance the
user experience: control Statements, operators, functions, arrays, basics of PHP, database (MYSQL) connectivity and
an advanced technique of web programming.
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Course No. 0413202 0413202 3olaJl o)
Course Name Web-based Programming (Lab) Cooll labas <y Saloll el
Credit Hours 1(0, 1) 1(0, 1) sl oileluw
1% Pre- requisite - - | (1) @l cdlasadl
2" Pre- requisite | - - (2) @l sl
Co- requisite 0413201 0413201 oeliadl Clbazel

This course includes a set of practical tasks integrated with and supporting concepts presented in the course. These
tasks are outlined in the theory course and detailed in separate worksheets that students do individually at their pace
during weekly laboratory sessions, using HTML, CSS, JavaScript, to design and implement web sites. Sessions are
controlled via a platform designed to track students? work originality and manage submissions for assessment.
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Course No. 0413203 0413203 Bolall o8)
Course Name Visual Programming 45,0)) da | Bolall @l
Credit Hours 3(3,0) 3(3,0) skl wilelun
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1% Pre- requisite 0411203 0411203 | (1) @l cllasall
2™ Pre- requisite | 0411204 0411204 | (2) @l Cllazall
Co- requisite = -- aelied! Clbazalt

Introduction to Visual Programming; Creating Applications with Visual C#; Processing Data; Making Decisions; Loops;
File Access: reading and writing; Random Numbers; Methods; Arrays and Lists; Multiform Projects; Databases.
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Course No. 0413204 0413204 Bololl 08
Course Name Visual Programming (Lab) Visual Programming (Lab) Balall sl
Credit Hours 1(0, 1) 1(0, 1) Baladl wileluw
1% Pre- requisite -- — | (1) el cllazal
2" Pre- requisite | -- - | (2) @l sl
Co- requisite 0413203 0413203 Ol Cllazelt

Visual programming is one of the successful programming approaches at the contemporary time, as considered as
one of the high-level language, then making it easy to apply. Visual programming implements an innovative and easy
program style, which allows to design a graphical User Interface (GUI) (buttons, texts, menus, icons ...) by working on
Integrated Development Environment (IDE) with the "Drag & Drop" method. Therefore, this style contributes to
expand the computer using scope and program’s effectiveness and their development. Finally, The Visual
programming has grown and elaborated as a result of a brilliant combination of three fields: programming languages,
computer graphics, and Human-Computer Interaction (HCI).
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Course No. 0413401 0413401 3olaJl @3)
Course Name Computer Networks Ogall 8 Solall @l
Credit Hours 3(3,0) 3(3,0) solo)l wileluw
1%t Pre- requisite 0181502 0181502 | (1) @l Cllazall
2" Pre- requisite | —- - | (2) @l cdlazall
Co- requisite - -- oeliall Cllazalt

This course aims to understand the various aspects of data communications and computer networking systems. This
is the first course on data communication networks, their architecture, principles of operations, and performance
analyses. Topics include principles of data transmission and networking, network models (TCP/IP and OSI models),
data signaling techniques (analog and digital), transmission media and the physical layer, the data link layer (principles,
framing, error, and flow control, data link protocols, MAC sublayer, and channel allocation), network devices, network
layer (internetworking): IP protocols/addressing, routing protocols and forwarding, and application layer (Introduction,
client-server/peer-to-peer architectures, protocols including HTTP, FTP, DNS, others), and wireless networking
fundamentals. By the end of the course, students will have developed a strong understanding of computer networks,
their components, and their underlying technology. They will be able to design and implement basic computer
networks, including setting up network devices, and monitoring network performance. They will also be able to
troubleshoot network issues and perform network maintenance.
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Course No. 0413403 0413403 Bolall 8)
Course Name Database Systems Ll delgs olas W/ PN
Credit Hours 2(2,0) 2(2,0) Bola)l csleluw
1% Pre- requisite 0442502 0442502 | (1) @bl Cdlazall
2" Pre- requisite - — | (2) Gl ezl
Co- requisite = - ol Cdlazall

This course includes database concepts: DBMS components, data modeling using ER and EER, entity relationship
diagrams, relational databases, database integrity constraints, relational algebra, query languages, dependencies,
schema designs, normalization, and redundancy elimination. At the end of the course, students are expected to be
familiar with many of the principles and concepts related to databases and how these are applied in real database
systems.
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Course No. 0413404 0413404 ola)l @3)
Course Name Database Systems (Lab) ULl aelgd pizes salall el
Credit Hours 1(0, 1) 1(0, 1) Balodl ile o
1% Pre- requisite | - - | @l cllasddl
(1)
2" Pre- requisite | - - @l Cllasdt
(2)
Co- requisite 0413403 0413403 | yebiall Clanell
This course includes an introduction and practice on structural query language (SQL): creating tables, | This course
querying data dictionary, inserting data, deletion of data, updating data, data retrieval, limiting | aims to build
selected rows, single row functions, group functions, table joining commands, subqueries. A set of | practical
worksheets covering these topics are distributed which students do individually at their pace during | skills on how
weekly laboratory sessions, using the SQL language. Sessions are controlled via a platform designed | to design
to track students work originality and manage submissions for assessment. and
implement a
complete
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Course No. 0414402 0414402 3olall o3)
Course Name Advanced Databases dodarell bl uclsd Solall @l
Credit Hours 3(3,0) 3(3,0) sl oileluw
1% Pre- requisite 0413403 0413403 | (1) @bl Clazal
2" Pre- requisite 0413404 0413404 | (2) @l dlazall
Co- requisite - -- oeliall Cllazelt

Database Management Systems Protection and Security Functions; Views; Transaction Management; Concurrency
Control and Serializability; Database Recovery; Database integrity; Rapid Application Development for Database

Systems using CASE tools and 4GLs; PL/SQL Programming.
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Course No. 0432101 0432101 Bololl 083
Course Name Data Structures Ll S5 oLl @l
Credit Hours 3(3,0) 3(3,0) salo)l eileluo
1% Pre- requisite 0411203 0411203 | (1) @l sl
2" Pre- requisite 0411204 0411204 | (2) @l sl
Co- requisite = -- Seliell Cllazell

This course focuses on Lists: static allocation, dynamic allocation; Stacks: static implementation, linked
implementation, operations, applications; Recursion: applications, program stack; Queues: static implementation,
linked implementation, operations, applications; General Trees; Binary Trees; Binary Search Trees: traversal, search,
add and delete operations; Files: input, output; Graphs: traversal, adjacency matrix, and adjacency list.
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Course No. 0432102 0432102 8olall o)
Course Name Algorithm Design and Analysis Slaiylgzdl =59 enasal Bolall @l
Credit Hours 3(3,0) 3(3,0) sl wlelw
1%t Pre- requisite 0432101 0432101 | (1) @l Cllazall
2" Pre- requisite | —- - | (2) 3Gl sl
Co- requisite -- - oeliad) cllazel

This course includes an introduction: Asymptotic Behavior, O, Omega , Theta notation, analysis of algorithms
complexity, proving algorithm correctness with loop invariant, solving recurrences; Sorting: insertion, quick, merge,
heap; Advanced Algorithm Analysis and Design: amortized analysis, dynamic programming; Graph: breadth first
search, depth first search, Topological sort, minimum spanning tree, shortest path; Advanced data structures: B-trees;
String matching: naive, KMP; NP-Completeness: P, NP, NP-Complete classes, proving NP-completeness.
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Course No. 0432301 0432301 8olall @)
Course Name Computer organization and design ol @il enesas BolaJl ol
Credit Hours 3(3,0) 3(3,0) sola)l wilelun
1% Pre- requisite 0412301 0412301 | (1) @bl cdlazall
2" Pre- requisite | -- - | (2) @bl bzl
Co- requisite -- -- oeliadl Cllazalt

This course includes an introduction to basic concepts of computer organization and how the computer works; The
internal organization of the Intel x86-based PCs; Overview of assembly language programming; data representation,
assembly language instruction set; addressing concepts and addressing modes; arrays and hardware stack; procedure
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definition, parameter passing, and return instructions; recursion; string definition and string manipulation
instructions, and structured data definition; macro definition and macro calls; input/output including interrupt
handling. A project in real-life applications.
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Course No. 0432501 0432501 Bolall 8)
Course Name Professional Ethics Ligall M| Baola)l @l
Credit Hours 1(0,1) 1(0,1) skl wleluw
1% Pre- requisite 90 Credit Hours delw 90 | (1) Goludl Cdlazall
2" Pre- requisite | -- - | (2) @Gl sl
Co- requisite = - ol Cdlazall

This course presents an overview of ethics: professional ethics of workers and users in the field of information
technology, cyberattacks and cybersecurity, privacy, intellectual property, ethical decisions in software development.
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Course No. 0433301 0433301 3olaJl @3)
Course Name Operating Systems Joadl) elas olaJl @l
Credit Hours 2(2,0) 2(2,0) solo)l wileluw
1% Pre- requisite 0432101 0432101 | (1) @l Cllazall
2" Pre- requisite | -- - | (2) Gl ezl
Co- requisite - -- oeliall Cllazelt

This course aims to introduces the fundamental concepts of operating systems; evolution of operating system;
operating system structure; process: process management, inter-process communication, process scheduling,
deadlocks, process synchronization; memory management; file system management; I/O management; secondary
storage management; case studies.
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Course Name Operating Systems (Lab) Jeadll o5 e Bolall @l
Credit Hours 1(0,1) 1(0,1) salo)l eileluo
1% Pre- requisite -- — | (1) @l Cllazall
2" Pre- requisite | -- = | (2) Gl llaselt
Co- requisite 0433301 0433301 oelell Cllazell

This course aims to help students understand operating systems and provide them with some practical skills managing
an operating system. The students are introduced to the LINUX OS, where they get hands-on experience with the most
common commands performing necessary OS operations and services. The students learn to use CLI and GUI
interfaces, write shell code, write programs that deal with Processes management including synchronization and
threading, interact with files and learn some Network and socket programming.
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Course No. 0414403 0414403 3olaJl o)
Course Name Human-Computer Interaction Gowlly gl Jelas Solall @l
Credit Hours 3(3,0) 3(3,0) sl oileluw
1% Pre- requisite 0413203 0413203 | (1) Gl Cllazall
2" Pre- requisite 0413204 0413204 | (2) @bl Cllazall
Co- requisite -- -- oeliadl Clbazel

Introduction to Human Computer Interaction; Principles of Interaction Design; The Human: human abilities, human
perceptual system, human cognitive system; Ergonomics; Design, implementation, and evaluation of interactive
computing system for human use; Components of an interactive system; The computer: interacting with computers,
virtual reality concept, virtual reality applications; Non-traditional interfaces; User Interface Design & Programming.
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