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1. SE Study Plan

First Year - Semester (1)

Course | Course Course Name Pre- Co- Credit Units
Code | Number requisite | requisite | hours | L | P | T
PHYS 1010 General physics(l) 4 2 1 1
MATH 1050 Differential Calculus 3 2 0 1
ENGL 1210 Reading Skill 3 2 0 1
ENGL 1220 Writing Skills 3 2 0 1

Total 13 8 1 4
First Year - Semester (2)

Course | Course Course Name Pre- Co- Credit Units
Code | Number requisite | requisite | hours | L | P | T
ARAB 101 Language Skills 2 2 010
MATH 1060 Integral calculus MATH 1050 3 2 0 |1
ENGL 1230 Conversation and listening skills 3 2 0 1

CT 1400 Computer Skills 3 1 210
MC 1400 Communication Skills 2 2 010
ENG 1604 English for Technical Purposes 3 2 0 |1
Total 16 1 | 2 | 3

Second Year - Semester (3)

Course | Course Pre- Co- Credit Units

Code | Number SRS LTI requisite | requisite | hours L|P|T
CE 1111 Logic Design 3 3 010
CS 1112 Discrete Mathematics 4 4 010
CS 1301 Computer Programming 1 4 2 2 10

MATH 2220 Linear Algebra for Computer Students 3 3 010

Total 14 12 |2 |0
Second Year - Semester (4)

Course | Course Pre- Co- Credit Units
Code | Number SEEPWE L requisite | requisite | hours L ([P |T
STAT 1050 Probability and Statistics for Computer 3 3 ol o

Students
SE 2111 Software Engineering Foundations CS 1301 3 3 010
CS 2301 Computer Programming 2 CS 1301 4 2 2 10
CS 2321 Algorithms and Data Structures CS 1301 3 3 010
CE 2401 Computer Organization & Design 3 3 010
SE 3131 Formal Specifications CS 1112 2 2 010
Total 18 16 | 2 | O
Third Year - Semester (5)

Course | Course Pre- Co- Credit Units
Code | Number COUIEE LT requisite | requisite | hours L |P|T

ARAB 103 Arabic Editing 2 2 010
PHYS 1040 General Physics (1) 4 3 1 0

SE 3121 Software Requirements Engineering SE 2111 3 3 010
Differential Equations for Computer MATH

MATH 3310 Students 1060 3 3 010

CS 3701 Operating systems CS 2321 3 3 010

Total 15 14 |10
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Third Year - Semester (6)
Course | Course Pre- Co- Credit Units
Code | Number SR INENS requisite | requisite | hours | L | P | T
IS 2511 Fundamentals of Database Systems 3 2 1 0
MATH 2540 Numerical Methods MATH 2220 3 2 0 1
SE 3111 Human Computer Interaction 3 3 0 0
SE 3201 Software Design and Architecture SE3131 3 310 0
CE 3761 Computer Network Systems S'(I':E'I?Ai(())éo 3 3 0 0
Total 15 13| 1 1
Fourth Year - Semester (7)
Course | Course Course Name Pre- Co- Credit Units
Code | Number requisite | requisite | hours | L | P | T
CS 3821 Web Applications Programming IS 2511 3 2 1 0
SE 4111 Software Construction SE 3201 3 3 0 0
SE 4221 Software Quality Assurance SE 3121 3 2 1 0
SE 4231 Software Project Management SE 2111 3 3 0 0
CS 4831 Mobile Applications Development CE 3761 3 2 1 0
SE 4911 Graduation Project 1 80 CHs 2 2 0 0
Total 17 14| 3 0
Fourth Year - Semester (8)
Course | Course Course Name Pre- Co- Credit Units
Code | Number requisite | requisite | hours | L P T
CS 3501 Introduction to Artificial Intelligence CS 2321 3 3 0 0
XXXX Selected Elective 1 3 3 0 0
XXXX Selected Elective 2 3 3 0 0
SE 4921 Graduation Project 2 SE 4911 3 3 0 0
Total 12 12 0 0]
Course | Course Course Name Pre- Co- Credit Units
Code | Number requisite | requisite | hours | L | P | T
XXXX XXXX Free course 2
Total 2 2 0 0
Field Training
Course | Course Course Name Pre- Co- Credit Units
Code | Number requisite | requisite [ hours | L | P | T
SE 4901 Field Training 80 CHs 3 3 0 0
Total 3 3 0 0

e L: Lecture
e P: Practical

e T: Tutorial
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2. Elective Courses

Selected Elective Courses (1) (8 CHs)

Code Course Name Requisite | Credit hours
IC101 Introduction of Islamic Culture - 2
IC 102 The Islam and Society Building - 2
IC 103 The Foundation of the Economic System in Islam - 2
IC 104 Foundations of the political system in Islam - 2
IC 106 Biography of the Prophet - 2

Selected Elective Courses (2) (6 CHs)

Code Course Name Requisite Credit hours
SE 4561 Software Engineering for Big Data SE 2111-/P 3
SE 4571 Component Based Development SE 3201-/P 3
SE 4591 Developing Reusable Software SE 3201-/P 3
SE 4631 Software Engineering for the Web CS3701-/P 3
SE 4011 Emerging software engineering tools SE4111-/P 3
SE 4222 Software maintenance and evolution SE4111-/P 3
SE 3221 Software Security Engineering SE2111-/P 3
CE3761-/P
SE 4121 Software Reliability SE4221-/P 3
SE 4961 Software Entrepreneurship SE4231-/P 3
SE 4112 Game development SE4111-/P 3
SE 4541 Advanced Software Engineering SE2111-/P 3
SE 4981 Selected Topics in Software Engineering SE3201-/P 3
CS 4531 Neural Networks CS3501-/P 3
CS 4551 Machine learning CS3501-/P 3
IS 4571 Data Mining IS2511-/P 3
CS 4651 Digital Image Processing CS2321-/P 3
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3. Course Description/Software Engineering

Mandatory Courses

The following is the list of courses taught in the software engineering department. For each course there will be: course
number, course title, Credit Hours in the form of Total hours (Lecture + Lab + Tutorial), course pre-requisite(s) and

course description.
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Course No. SE 2111 21100 | g o300
Course Name | Software Engineering Foundations Cilina ) Ainia el | A0 o
C.H Dist. 3(3+0+0) 3(3+0+0) | ol
Pre-requisite | CS 1301 de 1301 | @bt Sl
Co-requisite | -----------——- L e @b el

The main aim of this course is to give basic understanding of software life cycle requirements, design and testing, principles of
object orientation, Object Oriented analysis using UML. Introducing frameworks, APIs, basic modelling and design; basic of
project management, software cost estimation, configuration management, and testing. Upon the successful completion of this
course, students will be able to:

1. Explain the software life cycle and the basic knowledge about software requirements, modelling, design and
implementation, architectural, testing, and project management.

2. Select, with justification of the software development models, the most appropriate for the development and
maintenance of a diverse range of software products.

3. Use modern software development methodologies, techniques and tools.

4. Develop a software system through a complete system development life cycle with its documentations and manage
project within a group

5.  Write and present a short technical presentation on a required case study.
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Recommended Text Book and References:
e Textbook:
Title: “Software Engineering”
Author(s): lan Sommerville
Publisher: Addison-Wesley Edition / Year: 2011/9" Edition (ISBN-13: 978-0-13-703515-1,
ISBN-10: 0-13-703515-2)

College Council Approval, Session number () Department Council Approval, Session number (1)

Academic year Date: 24/ 02 / 1444 H
Academic year 1444 Date: /| /1443 H

Dean of the College Head of the Department
Name: Dr. Adel Binbusayyis Name: Dr. Abdullah Algahtani
Signature: ... Signature: ...
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Course No. SE 3121 3121cw P19 63
Software Requirements . BT .
Course Name TR Gilaaa yll calallaie i AN gl
C.H Dist. 3(3+0+0) 3(3+0+0) Sl
Pre-requisite | SE 2111 2111 clr | pldt
Co-requisite | -------------- e G el

The course introduces requirement engineering and process. The course enables the students to formulate the problem statement
for any software system. The course introduces the standard techniques to prepare stakeholder requirements. The course
introduces elicitation methods and preparing specifications based on the elicitation methods. The course enables students to
elicit and conceptualize customer needs. The course throws light on the management of requirements and applying standard
quality assurance techniques. Validation and verification of the model defined also is explained in the course. The students will
be able to analyze, validate and document software requirements. Upon the completion of this course, students will be able to:

1. Understand the key knowledge area of requirements engineering and the different phases of requirements engineering

process

Formulate a problem statement, and identify stakeholders using standard analysis techniques

Apply requirements elicitation using multiple standard techniques

Develop software requirements specifications based on stakeholders’ needs

Overview of software requirements verification and validation, and requirements change management
6. Apply requirements engineering practices in industrial setting

a bk~ D

b Lad all s pisy pase) ollboze sy el lad) 2l s pil LS. 2l (oY Al Oy 28l o Ol ) Al S adaally 2aad) Ul 5L 1 pak
LS 535 Oles Sl godaiy Ul )1s) e sgall Al s il oSaall wlarlas) jgaly blazal o OVl Al e Sa blaeeVI G b s 2l lislgl) slusly blauy)
fo O Sz Al s e Clrz sV e L Leidsy Len ol peld) Slllaze L2 e Ol Sz Al L (3 50 T3l e gimdly Bkl 248 5 0

NV U WETPS N OUL HESN Upy PRAPRCS S WRES SRt E O iy

flowdl Sl plasealy ppadsandl Luds Al aeles 2

sdate Sl pldsial Sllldl bluw) g 3

it Sl laml e 2l bl Sllte iy skt 4

) 313 SUlatay (lgimus o Gimly ol Slllate o simdl o dale 315 .5

Al iy 3 Atidl oloylll ol 3.5 .6

Recommended Text Book and References:

1. Guide to the Software Engineering Body of Knowledge (SWEBOK(r))

Author: Pierre Bourque, Richard E. Fairley

Publisher: IEEE Computer Society Press Year/Edition: 3rd edition (January 17, 2014)
2. Software Requirements (Developer Best Practices)

Author: Karl Wiegers, Joy Beatty

Publisher: Microsoft Press Year/Edition: 3rd edition (August 15, 2013)

College Council Approval, Session number () Department Council Approval, Session number (1)
Academic year Date: 24/ 02 / 1444 H
Academic year 1444 Date: / /1443 H

Dean of the College Head of the Department
Name: Dr. Adel Binbusayyis Name: Dr. Abdullah Algahtani
Signature: ... Signature: ...
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Course No. SE 3131 3131 o PRPRER
Course Name | Formal Specification dan ) cliua gl AL !
C.H Dist. 2(2+0+0) 2(2+0+0) Sl
Pre-requisite | CS 1112 1112 e | @l Gl
Co-requisite | ----------——- | e R RSNEY

1. The ability to identify, formulate, and solve complex engineering problems by applying principles of engineering,
science, and mathematics

2. The ability to apply engineering design to produce solutions that meet specified needs with consideration of public
health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors

3. The ability to communicate effectively with a range of audiences

4. The ability to recognize ethical and professional responsibilities in engineering situations and make informed
judgments, which must consider the impact of engineering solutions in global, economic, environmental, and societal
contexts

5. The ability to function effectively on a team whose members together provide leadership, create a collaborative and
inclusive environment, establish goals, plan tasks, and meet objectives

6. The ability to develop and conduct appropriate experimentation, analyze, and interpret data, and use engineering
judgment to draw conclusions

7. The ability to acquire and apply new knowledge as needed, using appropriate learning strategies
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Recommended Textbook:
e Textbook:
Title: “Concise Guide to Formal Methods: Theory, Fundamentals and Industry Applications
Author: Gerard O’Regan
Publisher: Springer International Publishing AG 2017
Year/Edition: 2017/1

College Council Approval, Session number ( 16) Department Council Approval, Session number (1)
Academic year Date / / H Academic year Date: 24/ 02 / 1444 H
Dean of the College Head of the Department
Name: Dr. Adel Binbusayyis Name: Dr. Abdulah Algahtani
Signature: ... Signature: .........cooviiiiiii
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Course No. SE 3201 3201 o | joig W30
Course Name | Software Design And Architecture L) dglonsg eaondi | AN !
C.H Dist. 3(3+0+0) 3(3+0+0) | weLd
Pre-requisite | SE 3131 3131 Cla | gl Sl
Co-requisite | -----------—-- L e @b el

This course introduces the software architecture & design process and their models. It also discusses representations of
design/architecture and software architectures & design plans. The course covers major design notations and methodologies. In
addition, the course provides basics of software evolution, reengineering. Upon the completion of this course, students will be
able to:
1. Demonstrate a firm understanding of software design process, principles, considerations strategies, and evolutions.
2. Describe and recognize different software architecture styles, patterns, and Make suitable trade-offs between different
architectures patterns.

3. Create the Object-Oriented Design of a system on different levels of abstraction.
4. Work effectively as leader/team member to design, develop and deliver software designed for quality.
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Recommended Text Book and References:

» Textbook:
Title: Software Architecture: Foundations, Theory, and Practice
Author(s): Richard N. Taylor et al.
Publisher: John Willy and Sons.
Year / Edition: 2008
* Others:
Title: Clean Architecture: A Craftsman's Guide to Software Structure and Design
Author(s): Robert C. Martin
Publisher: Addison-Wesley
Year / Edition: 2017

College Council Approval, Session number () Department Council Approval, Session number (1)

Academic year Date: 24/ 02 / 1444 H
Academic year 1444 Date: / /1443 H

Dean of the College Head of the Department
Name: Dr. Adel Binbusayyis Name: Dr. Abdullah Algahtani
Signature: ... Signature: ...
&4 rectoroffice@psauv.edusa | @ https://www.psau.edu.sa/ . 0115888888 &, 16273 caupll joll- gl
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Course No. SE 3111 ST o | jolig o300
Course Name | Human-Computer Interaction adal) g L) Jolis |l el
C.H Dist. 3(3+0+0) 3(3+0+0) | el
Pre-requisite | -------------- | e Gl Cllaal
Co-requisite | ----------——- e @A

The course highlights the design, development, and evaluation of human-computer interfaces, with an emphasis on usability,
interaction paradigms, and computer-mediated human activities. These issues are studied from a number of perspectives
including that of the engineer and end-user. Students design a user interface for a system and implement a prototype from a list
of informal requirements. Upon completion of this course, the student will be able to:

1. Explain the definition of human-computer interaction, interaction design, and user experience.

2. Explain the concepts of usability, user experience and user-centered design.

3. Perform user interface requirements elicitation, user analysis, and task analysis.

4. Explain the lifecycle of interaction design and perform low-fidelity and high-fidelity prototyping.
5. Explain the key concepts used in usability evaluation and apply these concepts in practice.
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Recommended Text Book:
e Texbook:
- Human Computer Interaction, Third Edition, by Alan Dix et. al., Pearson Education (US), 2003.
e Others

- Designing and Prototyping Interfaces with Figma: Learn essential UX/UI design principles by
creating interactive prototypes for mobile, tablet, and desktop, by Fabio Staiano, 2022.

— Designing the Mobile User Experience, by Ballard and Barbara. John Wiley & Sons, 2007.

College Council Approval, Session number ( 16)
Academic year Date / [/ H

Department Council Approval, Session number (5)
Academic year Date: 11 /06 /1444 H

Dean of the College

Head of the Department

Name: Dr. Adel Binbusayyis
Signature: ...

Name: Dr. Abdulah Algahtani
Signature: ...
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Course No. SE 4111 411100 | ol 3
Course Name | Software Construction Slina ) L&) | AL gl
C.H Dist. 3(3+0+0) 3(3+0+0) | <l
Pre-requisite | SE 3201 3201 cla | @lad) Clled
Co-requisite | SE 4221 4221 <o | @k Clldl

1.

ok~ w

This course introduces Issues, methods and techniques associated with constructing software. Topics include detailed design
methods and notations, implementation tools, coding standards and styles, peer review techniques, and maintenance issues.

Apply appropriate refactoring techniques to resolve design problems, common construction and maintenance heuristics
to enhance existing code.

Organize and develop software user documentation which enhances long-term software viability
Apply the corrective, perfective, adaptive and preventive types of software changes and maintenance types.
Apply appropriate debugging techniques to fix bug while using regression testing to keep it from coming back.

Describe software modernization approaches such as reverse engineering, reengineering, salvaging, configuration
management and restructuring.
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Recommended Text Book:

Text Book:
- Refactoring: Improving the Design of Existing Code, by Martin Fowler Publisher: Addison-
Wesley Professional; 2nd edition (2018)

College Council Approval, Session number ( 16) Department Council Approval, Session number (1)
Academic year Date / / H Academic year Date: 24/ 02 / 1444 H
Dean of the College Head of the Department
Name: Dr. Adel Binbusayyis Name: Dr. Abdulah Algahtani
Signature: ..........cooiiii Signature: .........coooiiiiii
&4 rectoroffice@psauv.edusa | @ https://www.psau.edu.sa/ . 0115888888 &, 16273 copll joyll. Al
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Course No. SE 4221 4221 o | ey W3
Course Name | Software Quality Assurance Sl 83 9a Gl |yl el
C.H Dist. 32+0+1) 32+0+1) | el
Pre-requisite | SE 3121 3121 o | Glud) Cllad
Co-requisite | ------------- | e @A

This course introduces the theory and practice of determining whether a product conforms to its specification and intended use.
Topics include software quality assurance methods, fundamentals of testing, unit, integration, system, and acceptance level
testing, black-box, and white-box test techniques, static and dynamic testing, review process, test management and tool support
for testing.

1. Demonstrate principles of software quality assurance methods.

Explain the difference between test types and test levels and how they are used in the whole software development life
cycle.

3. Understand and apply the static testing.
4.  Apply and analyze different techniques for software testing.
5. Apply principles of test-driven development to automatically test a software product.
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Recommended Text Book:
e Text Book:

- Software Quality Assurance Claude Y. Laporte , Alain April, Wiley-IEEE Computer
Society Press, Jan 2018
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Course No. SE 4231 42310 | iy W3
Course Name | Software Project Management Gilana yall o jliia 3 10} | A !
C.HDist. 4(4+0+0) 0+ 0+ 4)4 | oL
Pre-requisite | SE2111 2111 e | gladt cllad
Co-requisite | ----------——- e @A

Project Management is generally seen as a key component of successful software projects. Together with software techniques,
it can produce software with high quality. This course introduces the key concepts of software project management. It focuses
on project management methodology to initiate and manage projects efficiently and effectively through learning the key project
management skills and the strategies required for managing projects from their genesis to completion. Upon the successful
completion of this course, students will be able to:

Understand the fundamental concepts of software projects management.

Manage the development of software systems and measure project progress and productivity.

Identify, analyze, and manage software project risks.

Estimate software project cost and schedule.

Using latest available tools for software project management.

Manage effectively and efficiently a multidisciplinary team and develop the ability to understand the opinion
of the team members and take appropriate judgments.
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Recommended Text Book:
e Text Book 1:
- Title: Information Technology Project Management, Author(s): Kathy Schwalbe ,Publisher:
Cengage Learning ,Edition / Year:2019, 9th edition ISBN-13: 978-1-337-10135-6
e Text Book 2:
- Title: Software Project Management, Author(s): Bob Hughes, Mike Cotterell and Rajib
Mall, Publisher: McGraw Hill, Edition / Year:2017, 978-0-07-712279-9
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Course No. SE 4911 491101 | ol W3
Course Name | Graduation project 1 1z AIE g | Al gl
C.H Dist. 2(2+0+0) 2(2+0+0) | el
Pre-requisite | CS 3101 3101 Je | gl el
Co-requisite | ------------- | e @A

Development of significant software system, employing knowledge gained from courses throughout the program. Including
development of requirements, design, implementation, and quality assurance. Students may follow any suitable process model,
must pay attention to quality issues, and must manage the project themselves, following all appropriate project management
techniques. Success of the project is determined in large part by whether students have adequately solved their customer’s
problem.

1. Recognize problem definition and identify list of project objectives and scope.
State and list modern tools, advanced techniques that are used in the literature for the target project.

Interpret and discuss any solution given in the literature, select and justify an appropriate approach, and follow the
approach systematically.

4. ldentify implementation constraints on the design problem and establish criteria for acceptability and desirability of
design solutions.

5. Communicate with users and peers with regard to user requirements and technical concepts verbally (via meetings and
presentations), in writing (via reports) and in action (via demonstrations).
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Course No. SE 4901 £40) Ol | aig o300
Course Name | Field Training el syl |yl e
C.H Dist. 3(3+0+0) (++44+3)3 | el
Pre-requisite | Completion of 125 CHs Sesns Aol 125 JWST | bt Cllaad
Co-requisite | ----------——- | e @A

This course aims to help students acquire experience in a public/private sector in the field of software engineering. This is
accomplished in full time schedule for at least 8 weeks in summer. The ultimate aim of the training is that student will apply
what he learned during previous years. This is done in a real life and in teamwork environment. The training is evaluated
according to training advisor at the training field and the training committee at the department of software engineering. Upon
the successful completion of this course, students will be able to:

1. Develop professional skills and gain transferable work experience.
Develop maturity, leadership, communication skills and ability to work in a group.

3. Categorize potential employers and market opportunities available in the CS and IT fields, which inevitably improves
employment prospects upon graduation.

4. Apply code of conduct in terms of social, legal, Islamic morals, security and professional ethics Combine technologies
to plan technology-enabled transformations.

5. Apply knowledge and skills acquired during previous years to solve (overcome) real life problems.
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Recommended Text Book:
e Text Book:
“Training Manual” by CCES Training Committee
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Course No. SE 4921 49210 | ol W3
Course Name | Graduation project 2 27 AT E g | Al el
C.H Dist. 3(3+0+0) 0+0+3)3 | celd
Pre-requisite | SE 4911 4911 ol | Gl Skl
Co-requisite | ------------- | e @A

The student is expected to deliver a detailed report including all the software development phases; the algorithms; or models.
The student must be discussed in a seminar and in the presence of arbitrators.

1. Use of various approaches of self-learning during literature review and analysis.

Recognize alternatives, selecting and justifying the approach taken at each point in the project and identify those parts
of the project that are feasible within the time.

3. Overcome unforeseen problems, make informed decisions, and work under the constraints of limited time, human and
financial resources.

4. Demonstrate in the technical execution of the project the required level of analysis, design, and technical skill.

5. Communicate with users and peers with regard to user requirements and technical concepts verbally (via meetings and
presentations), in writing (via reports) and in action (via demonstrations).
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Elective Courses
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Course No. SE 4561 456Tcta | 3]y o)
Course Name | Software Engineering for Big Data 4550 dpad ) ) | Al gl
C.H Dist. 3(3+0+0) 3(3+0+0) | weLd
Pre-requisite | SE 2111 2111 «la | Gldt Cllasd
Co-requisite | ------------- | e @A

The focus in this course is on the development, maintenance and evolution of applications dealing with large volumes of data.
This course applies data science techniques in the context of software engineering. The richness and volume of data available
make techniques rooted in machine learning and optimization particularly suitable in this context with many practical
applications.
Upon the successful completion of this course, students are expected to

¢ Identify SE problems that can be addressed by big data.
Identify the sources and nature of the data needed to solve these problems.
Choose the technologies for operational support for Big Data applications.
Choose technical processes for the development, maintenance, and evolution of Big Data.
Design, implement, and test big data applications using sound SE principles.
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Recommended Text Book:
e Textbook:

- “Perspectives on Data Science for Software Engineering 1st Edition ” by Tim Menzies (Author),
Laurie Williams (Author), Thomas Zimmermann, ( ISBN-13 : 978-0128042069)

College Council Approval, Session number ( 16)
Academic year Date / [/ H

Department Council Approval, Session number (1)
Academic year Date: 24/ 02 / 1444 H

Dean of the College

Head of the Department

Name: Dr. Adel Binbusayyis
Signature: ...

Name: Dr. Abdulah Algahtani
Signature: .........cooiiiiii

&4 rector.office@psau.edu.sa 1

@ nhttps://www.psau.edu.sa/

16273 caaupll jogll, 2l
Al-Kharj, Postal code 16273

. 0115888888 &




Course No. SE 4571 4571w Mg 2
e aaizall Ciliaa pall y ghas i
Course Name | Component Based Development ey 2R el
C.H Dist. 3(3+0+0) 3(3+0+0) oLl
Pre-requisite | SE 3201 3201la Gt Sl
Co-requisite | -----------—-- L e @b el

The objective of the course is to give the students the fundamental knowledge in developing component-based software systems
out of the latest research trends in the domain. Further, the course gives a deeper understanding in a sub-topic that is selected
by the students. Students will be trained in identifying relevant information, summarizing, reporting and presenting the
information, and also in using critical thinking to support their argumentation.
Upon the successful completion of this course, students are expected to

1. Explain what component-based software engineering is and how it is used to develop software

2. Show an understanding of the advantages and limitations of component-based software engineering

3. Use tools for developing component-based solutions
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Recommended Text Book:
e Textbook:

- Katharine Whitehead, Component Based Development: Principles and Planning for Business
Systems (Addison-wesley Object Technology Series), 2002
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Course No. SE 4591 459Tcta | g 03
Course Name | Developing Reusable Software aladiuyl sale Y AL Sl yall ypdai | 58l gl
C.HDist. 3(3+0+0) 3(3+0+0) | Ll
Pre-requisite | SE 3201 3201 wla | @bt Cllaal
Co-requisite | ------------- | e @A

Software reuse is the use of existing software artifacts and knowledge to construct new software. Systematic reuse has always
been a major goal in software engineering since it promises large gains in productivity, quality, and time-to-market reduction.
This course covers the concepts of software reuse, the technical and business value, and their most effective use. Upon the
successful completion of this course, students will be able to:

1. Understand what is the impact of reusability in software development process.

2. Understand how developing software for reuse is different than developing software in general

3. Evaluate the advantages and limitations of different reuse development methods.

4. Understand how programming language features facilitate or hinders software reuse

5. Gain hands on experience in developing software for reuse, or reusing software
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Recommended Text Book:
e Text Book:

- "Component Software - Beyond Object-oriented programming ", Clemens Szyperski, (2011)
Second Edition reprint Addison-Wesley.

- 1AN Sommerville (2016), “Software Engineering” ,10th Ed., Addison Wesley
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Course No. SE 4611 46110k | 5019 @30
Course Name | Network Centric Computing ) o S Lt | AL gl
C.H Dist. 3(3+0+0) 3(3+0+0) | weLd
Pre-requisite | CS 3701 3701 Jle | @t ol
Co-requisite | ------------- | e @A

Network-centric Computing focuses on large-scale distributed computing systems and applications that communicate through
open, wide-area networks like the Internet. Typical examples of large-scale network-centric systems are the World-Wide Web
and Computational Grids. Research in Network-centric computing focuses on the challenges that arise in the context of the
study, the design, the implementation and the operation of efficient, scalable, and robust internet-based services and applications
at a global scale. This course focus on the following:
»  Performance and Reliability Evaluation of Heterogeneous Grids.
*  Grid Reliability and Dependability.
« Search Engines: Study of techniques for the management of metadata that are published by large-scale, network-
centric information systems.
*  Web Mining: Investigation of the behavior of Web robots (crawlers) that traverse the Web collecting content on
behalf of Search Engines and other Internet services.
*  Application-layer Service Protocols.
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Recommended Text Book:
e Text Book:

- “Network-Centric Computing: Preparing the Enterprise for the Next Millennium.”
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Course No. SE 4631 4631 s | o iy (3
Course Name | Software Engineering for the Web o sl Cilana ) daxia |y Al o)
C.H Dist. 3(3+0+0) 3(3+0+0) | weLd
Pre-requisite | CS 3701 3701 Je | @l el
Co-requisite | ----------——- e @A

This is a course for students who already have some programming and software engineering experience, as this course is trying
to give students some experience in dealing with those challenges that are unique to Internet applications such as:

e Concurrency
Unpredictable load

Security risks

Opportunity for wide-area distributed computing, i.e., using “Web services” provided by other machines on the Internet
Creating a reliable and stateful user experience on top of unreliable connections and stateless protocols

Extreme requirements and absurd development schedules

Requirements that change mid-way through a project, sometimes because of experience gained from testing with users
User demands for a multi-modal interface: Web, mobile (WAP), and voice
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Recommended Text Book:
Text Book:

“Andersson, E., P. Greenspun, and A. Grumet. Software Engineering for Internet Applications.
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Course No. SE 4011 40110 | 5oy o3
Franres e tEorglesrqinq software engineering 15U L2 Lk g S o
C.H Dist. 3(3+0+0) 3(3+0+0) | oLl
Pre-requisite | SE 4111 4111 de | @ld) Gl
Co-requisite | ----------——- e @A

This course is focused on the tools that enable the software engineer to stay relevant or even thrive in a turbulent business
environment and their practical application. Emerging tools are characterized by novelty, relatively fast growth, prominent
impact, and uncertainty. They are the tools that enable upstarts to disrupt whole industries.

During the course, we will develop an understanding of enabling technologies, their impact on business, and applicability in
different business scenarios as well as how to ensure their scalable implementation and proper architecture planning.

Modern Web, Cloud Computing, Big Data, Artificial Intelligence, Internet of Things, Robotics and Virtual Reality are some of
the topics we will go through.
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Recommended Text Book:
e Text Book:

- “Emerging Technologies in Computing: Theory, Practice, and Advances.”
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Course No. SE 4222 422200 | ey W3
Course Name | Software maintenance and evolution yglaiy Sl I Db | 3,1 el
C.H Dist. 3(3+0+0) 3(3+0+0) | oLl
Pre-requisite | SE 4111 4111 de | @ludt o
Co-requisite | ----------——- e @A

Software systems continuously change and, eventually, they become difficult and costly to maintain. Even new applications are
typically constructed by combining existing components. Software engineers spend busy time in modifying software to meet
user requirements, fixing bugs and defects. This made software maintenance the most costly phase in the software life cycle,
with 80% of total effort is spent on software maintenance. To reduce such costs, different strategies can be adopted by software
practitioners.

In this course, students will be introduced to the principles and techniques of software maintenance and evolution. In particular,
this course examines some of the available methods and technologies for software reverse engineering, software reuse, and
reengineering.

o & Vanzo Gy ol pdige 2k 33l U SI C padl IV g Bale Wil o Skl Sliladl g 3iSGy R LSl gl (Ll (35 liatnl aldl Ralisl jas
JE aldl Bl S Sl agd e 780 sy R G ) B 303 (3 2T 1M s ) Bl pn 1a oz sl oY) ol pasndl lllaze 2l el
em AN ods gy (osnd ang o= NESINE ) CAJJ\ Bleo ©laily ole s OB B Al s 3 Lol ) gw)u A8 e ailr Slenglinl slaze u.,<.§ AR CC PRI

ndibl 33lely ol all plisiral 33le]y gall) A Sl digl) Bl lidly LI

Recommended Text Book:
Title: “Software Evolution and Maintenance - A Practitioner's Approach”
Author(s): Priyadarshi Tripathy, and Kshirasagar Naik
Publisher: Wiley
Edition / Year: 2014/1% Edition (ISBN-10: 0470603410, ISBN-13: 9780470603413)
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Course No. SE 4961 4961 s | ol o)
Course Name | Software Entrepreneurship Cilaa gl Jlas 8y | 5l ol
C.H Dist. 3(3+0+0) 3(3+0+0) | weLd
Pre-requisite | SE 4231 4231 ol | @l Sl
Co-requisite | ------------- | e @A

The goal of this course is to help students identify, establish and commercialize entrepreneurial opportunities in the software
industry. Students will be coached on how to identify market opportunities, build teams and scalable technologies, design
business models and make wise decisions about where to focus their energy. As part of their work on the class project, students
will form teams and build entrepreneurial software products that moves from an early-stage proof of concept (PoC) to a final
marketable product. The class is run in a team-based format where students collaborate to build a product and then work together
to commercialize it. In this course, the student will:

Identify opportunities in the software industry.

Developing and verifying minimum viable products (MVP)

Work as a team member to create and execute business plans for software product lines

Create a viable business model and support systems to scale revenue.

5. Understand the initial valuations for companies and the risks involved in starting a new venture
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Recommended Text Book:
—Gerardus Blokdyk, Software Entrepreneurship A Complete Guide, 2020

—Duening, Thomas N., Robert A. Hisrich, and Michael A. Lechter. Technology entrepreneurship:
Taking innovation to the marketplace. Academic Press, 2020.
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Course No. SE 4981 456Tcta | 319 o)

Selected Topics in Software
Engineering

Course Name Sl okin § 5yl Slegoge | Al gl

C.H Dist. 3(3+0+0) 3(3+0+0) | el
Pre-requisite | SE 3201 3201 < | @bt el
Co-requisite | ----------——- e @A

This course is designed to enable students to study emerging topics of interest, which are carefully selected from software
engineering topics. The contents of such a course are to be determined by the department council each time the course is offered.
Topics of interest could be one or several of the followings: Design patterns, Software security architecture, Component-based
development, Agile and eXtreme programming, Aspect-oriented architecture, Service-oriented computing and architecture, etc.
Other topics can be added as needed. Students participate in group projects related to the special topic(s) selected.
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Recommended Textbook:
e Textbook:
Textbook will be selected based on the topic of interest.
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Course No. SE 4541 4541t | jolis o3
Course Name | Advanced Software Engineering daddiall Cilina jl) dsain | 4,80 -
C.HDist. 3(3+0+0) 3(3+0+0) | weLd
Pre-requisite | SE 2111 SE 2111 | @\t sl
Co-requisite | ----------——- e @A

Software engineers work in diverse teams to create and comprehend complex information, such as: code structure,
implementation rationale, dynamic software behavior and change implications. This course is intended to equip students with
modern practices and concepts in software engineering. The students will work on practical projects to understand and extend
the state of the art in software engineering. Upon the successful completion of this course, students will be able to:

1. Understand new theories and practical skills for software development.

2. Develop the skills necessary to design and deploy sophisticated modern software systems in a range of application
areas.

3. Select the best development approach for large systems and small systems.

4. Understand modern approaches for large-scale software production and investigate modern software engineering
technology

5. Work in a team effectively and independently.

6. Write a technical report for a specific system development
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Recommended Text Book:
e Text Books:

— IAN Sommerville (2016), “Software Engineering” ,10th Ed., Addison Wesley
— Roger Pressman 2014, Software Engineering-A Practitioner’s Approach, 8th edition, McGraw-Hill.
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Course No. SE 4112 4112 G | jolig 030
Course Name | Game development Glaly) gl |l ol
C.H Dist. 3(3+0+0) 3(3+0+0) | Ll
Pre-requisite | SE 4111 4111 Gl | Gl Cllad
Co-requisite | ----------——- e @A

This course introduces the fundamental concepts of game development, role of game designer, elements of games, design
approaches, system dynamics, game mechanics and game play, visual design, sound engineering, game prototyping, playtesting,
directing and producing. This course also focuses on technical aspects of game development, including the ability to create the
digital game prototype, 2D/3D game development principles to build working games.

Upon completing this course, students will be able to:

Understand the role of game designer and development process.
Understand the elements of games.

Understand the design approaches and practices.

Perform system dynamics analysis in game design.

Develop a working prototype using various technologies.
Create a 2D/3D environment with graphics engine and tools.
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Recommended Text Book:
e Text Book:

— Buittfield-Addison, Paris, Jon Manning, and Tim Nugent. Unity game development cookbook:
essentials for every game. O'Reilly Media, 2019.
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Course No. SE 3221 3221 o | polig o3
Course Name | Software Security Engineering Cilina pll inia ol | g,k -
C.HDist. 3(3+0+0) 3(3+0+0) | el
Pre-requisite | SE2111, CE 3761 3761 Jw , 2111 < Gt Al
Co-requisite | ----------——- e R RSNEY

The large dependence on information technology makes software security a key element of many issues such as business
continuity and national security. The integrity of critical digital resources (i.e., systems, networks, applications, and information)
depends on the reliability and security of the software that controls those resources. The objective of this course is to make
student learn effective software security techniques and practices for analyzing, designing, developing, and testing software-
based system. Upon the successful completion of this course, students will be able to:

Understand the benefits and need of implementing security in the software development life cycle.
Analyze a software security requirement and discovering vulnerabilities in the requirement specifications.
Design a software that fulfill software security requirements.

Write secure code and test final software for security vulnerabilities.

Implement and manage software in a secure manner.
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Recommended Text Book(s):
e Text Book:

- Software Security Engineering: A Guide for Project Managers, Julia H. Allen et.al, 2008, Pearson
Education, Inc. SBN-13: 978-0-321-50917-8

e Others:

- Integrating Security and Software Engineering: Acquisitions Editor: Michelle Potter,
Advances and Future Visions, Idea Group Publishing, 2007
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Course No. SE 4121 4121 <la | g @)
Course Name | Software Reliability Silana ) A8 g |yl !
C.HDist. 3(3+0+0) 3(3+0+0) | weLd
Pre-requisite | SE4221 4221 O | Gl cllad
Co-requisite | ----------——- e @A

This course is a step by step description of software quality and software reliability engineering process. It includes introduction
to software quality, prediction and measurement of software size and cost, software reliability engineering process, defining
necessary reliability, developing operational profiles, decision making based on the test results, techniques to improve and
predict software reliability, application of quality concept to agile and incremental software development processes. Upon the
completion of this course, students will be able to:

1. ldentify the processes and activities of software reliability engineering.

2. Understand the fault handling and failure forecasting techniques in software systems.

3. Design reliability models for software systems.

4. Develop reliable software systems
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Recommended Text Book:
— Software reliability modeling. Fundamentals and applications, Yamada, Shigeru, Springer,2014
References:
— Software Reliability Engineering: More Reliable Software Faster and Cheaper, John D. Musa,
Authorhouse, 2nd edition, 2004. ISBN 1418493872
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http://www.amazon.ca/Software-Reliability-Engineering-Reliable-Cheaper/dp/1418493872/sr=1-1/qid=1157569271/ref=sr_1_1/702-4033759-4255244?ie=UTF8&s=books

4. Course Descriptions/Computer Science

The course description of the courses offered by the Computer Science department

Mandatory Courses
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Course No. CS 2321 2321 Je 79 @3
Course Name Data Structures and Algorithms Sl ST 79 il g3 gyS !
C.H Dist. 3(3+0+0) 3(3+0+0) oLl
Pre-requisite | CS 1301 1301 Je it Sl
Co-requisite | -------=--=ee- | e B Clld

This course concerns non computer science students and introduce to them the basic data structures and algorithm
analysis which are to be used as tools in designing solutions to problems. Topics include: algorithm analysis using
both asymptotic notations and empirical measurements of performance and applying them to functions involved in
complexity analysis, pointers and recursion, abstract data type concepts. Data structures include: lists and linked-
lists, stacks, queues, priority queues, trees and its traversal, binary search trees, heaps, hash tables and graphs and
graphs’ algorithms. Also, important sorting and searching algorithms will be discussed including: bubble sort,
insertion sort, selection sort, merge sort, heap sort and radix sort, sequential search and binary search.
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Recommended Text Book and References:
e Text Book:

- Data Structures and Algorithm Analysis in C++" by ,Mark Allen Weiss, Addison-Wesley
e References:
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Course No. CS 1112 1112 Je 79 @3
Course Name | Discrete Mathematics dalaill Lol I AN et
C.H Dist. 4(4+0+0) (0 +0+4) 4 SleL
Pre-requisite | ----------—- | e B!
Co-requisite | --------------- L e @B

Introduces the foundations of discrete mathematics as they apply to computer science, focusing on providing a solid
theoretical foundation for further work. Topics include introduction to: Basic logic: logic and proof techniques.
Fundamental discrete structures: sets, relations, functions, Sequences and Summations. Growth of functions.
Integers and Division, Rings & Fields, Applications of Number Theory. Basics of counting: Counting arguments,
The pigeonhole principle, Permutations and combinations, Recurrence relations. Graphs and Trees. Discrete
Probability.
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Recommended Text Book and References:
e Textbook:
Title: “Discrete Mathematics and its Applications”
Author(s): Rosen, Kenneth H.,
Publisher: McGraw/ Hill. ISBN-10: 0073383090 Edition / Year: 7™ edition, 2011
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Course No. CS 1301 1301 Je P9 03
Course Name | Computer Programming 1 1 cwraz, AN !
C.H Dist. 4(2+2+0) 4(2+2+0) Sleldi
Pre-requisite | -----------—- Gid!
Co-requisite | --------------- e @A e

Introduction to concepts, principles, and skills of programming including compilers, compiling process, algorithms,
and introduction to problem-solving. Implementation of algorithms in a programming language. Fundamentals of
programming concepts including data type assignment statements, standard input/output, selection, repetition,
functions/methods, parameters, scope of identifiers, debugging. Data structures and algorithms include: arrays (1D
and 2D), characters strings, Linear search, binary search and simple sorting algorithm. Pointers (optional)
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Recommended Text Book and References:
e Textbooks:

1. Title (Main): “Intro to Python for Computer Science and Data Science: Learning to Program
with Al, Big Data and The Cloud”
Author: Paul Deitel, Harvey Deitel
Year/Edition: 2022
ISBN-10: 0135404673

2. Title (Secondary-Recommended): “Fundamentals of Python First Programs”
Author: Kenneth A. Lambert
Year/Edition: 2019
ISBN-10: 9781337560092
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Course No. CS 2301 2301 Je P9 03
Course Name | Computer Programming 2 2 gy AN !
C.H Dist, 4(2+2+0) 4(2+2+0) el
Pre-requisite | CS 1301 1301 (e Gt Cllal
Co-requisite | --------e-ee-- | e BN Sl

Introduces the concepts of object-oriented programming to students with a background in the procedural
paradigm. Topics include classes and objects, data members and member functions, constructors, garbage
collector and finalize, overloading, inheritance, polymorphism, and templates and exceptions handling.
Data structures such as linked lists, stacks and queues, and graphical user interface.
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Recommended Text Book and References:
e Textbook:
Title: "Java How to Program™
Authors: Harvey Deitel, Paul Deitel
Publisher: Pearson Education
Year/Edition: 2010, Late Objects Version
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Course No. CS 3501 3501 Je BER PRSI
Introduction to Artificial ) A S s .
Course Name Il GeE (Stlao¥! 2SI § Ao AN gl
C.H Dist. 3(3+0+0) 3(3+0+0) el
Pre-requisite | CS2321 2321 Jie | ldt Gkl
Co-requisite | ----------me-- | —mmmm— BN Gl

Introduces students to the fundamental concepts and techniques of artificial intelligence. Topics include
fundamental issues, agents, solving problems by searching, informed search and exploration, constraint
satisfaction problems, knowledge representation and reasoning, advanced search, advanced knowledge
representation and reasoning, planning, and uncertainty.
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Recommended Text Book and References:
e Textbooks:

Title: “Artificial Intelligence: A Modern Approach”

Author: Peter Norvig and Stuart J. Russell
Year/Edition: 3"
ISBN-10: 0-13-604259-7
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Course No. CS 3701 3701 Je Py W3
Course Name | Operating Systems JEETIIN AN !
C.H Dist. 3(3+0+0) 0+0+3)3 el
Pre-requisite | CS2311 OR CS2321 2321 Je 4 2311 Je Gldl el
Co-requisite | -------------—-- e BN Sl

This course aims to introduce the fundamentals of operating systems design and implementation. Topics
include an overview of the modern operating systems, Types of operating systems, operating system
structures, process management and thread(concepts of , communication, synchronization and deadlock),
CPU scheduling, memory management and virtual memory, File systems; 1/0 systems; Security and
protection.
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Recommended Text Book and References:
e Textbook:
Title: " Operating System Concepts "
Author: Abraham Silberschatz , Peter Baer Galvin and Greg Gagne
Publisher: John Wiley & Sons
Year/Edition: 10" Edition - 2018
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Course No. CS 4831 4831 J« Py W3
Course Name Mobile Application Development Al 83e ) Olddas yygla AL el
C.H Dist, 3(2+1+0) 3(2+1+0) el
Pre-requisite CE3761 3761 Jr | gl Cllal
Co-requisite | ----------- L e BIA

The objective of this course is to learn about mobile computing and mobile application development. Mobile computing
will be discussed from several perspectives: mobile technology, application development, and user interaction. Topics
include: quick view for the Mobile technology-Mobile network architecture, Generations of mobile networks (GSM,
UMTS, and LTE). Application development for mobile devices differs significantly from desktop development and in
this course, you will learn hands-on about mobile development environments, different mobile platforms and operating
systems (iPhone, Android, Symbian/S60, Web OS, Windows Mobile, BlackBerry OS, BREW, JavaME/JavaFX, Flash
Light), and the specific constraints and requirements of user interface design for limited devices and mobile application
development. The course combines a conceptual overview, design issues, and practical development issues.
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Recommended Text Book and References:
e Text Book:
- F. Adelstein, S.K.S. Gupta, G.G. Richard Ill and L. Schwiebert, Fundamentals of Mobile and
Pervasive Computing, McGraw Hill, 2005, ISBN: 0-07-141237-9.

e References:
— T. Mikkonen, "Programming Mobile Devices: An Introduction for Practitioners", Wiley, 2007.

— S. Hashimi, S. Komatineni, D. MacLean, "Pro Android 2", Apress (2010).
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Course No. CS 4552 4552 Je g 2
Course Name | Machine Learning Y gl By
C.H Dist. 3(2+1+0) 3(2+1+0) sl
Pre-requisite | CS3501 3501 Jie | pledt kel
Co-requisite | ------------—-- L e @b el

Definition and examples of machine learning, inductive learning, statistical based learning, reinforcement
learning, supervised learning, unsupervised learning, learning decision trees, learning neural networks,
learning belief networks, the nearest neighbor algorithm, learning theory, the problem of overfitting,

clustering, and computational learning theory.

adl (D3l 09 el (LAY Jadl (ad) a5 ASlax Y1 Gl e S el ¢ San) el AV as S alialy e
.Vl;.ﬂ\ L g iy L3 cc,«z;ﬂ\ (38ls) L cvl;d\ ik ¢l u}t (’JJB’_ ¢ dunal) Q@\ VL’J LN 3y

Recommended Text Book and References:
e Textbook:
Title: Introduction to Machine Learning
Author: Ethem Alpaydin
Publisher: MIT
Year/Edition: 2014/3" Edition

College Council Approval, Session number (16)

Academic year 1443 Date: 21/10/1443H

Department Council Approval, Session number (2)

Academic year 1444 Date: 01/03/1444 H

Dean of the College

Head of the Department

Name: Dr. Adel Binbusayyis

Signature: ...

Name: Dr. Abed Alanazi

Signature: ...
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Course No. CS 4654 4654 Je | )15 030
Course Name | Digital Image Processing dned Jl jouall Bl | AL gl
C.H Dist. 3(2+1+0) 3(2+1+0) | el
Pre-requisite | CS3401 OR CS 2321 2321 Jie 513401 Je | gladt clad
Co-requisite | ------------—-- L e @b el

This course covers the fundamentals of computer graphics and the techniques for digital image
processing and analysis. Course topics include Computer graphics and Visualization (GV) , image
sensing and acquisition, some basic gray level transformations for image enhancement, image contrast
enhancement using histogram processing, image smoothing using spatial filters, image sharpening using
spatial filters, point, line and edge detection, basic global and adaptive thresholding for image
segmentation, optimal global and adaptive thresholding for image segmentation, region-based image
segmentation and edge-based segmentation, image restoration in the presence of noise-spatial filtering,
image enhancement

Slipbadl (jgaall ddlas (gawld) oo ) spt) foity B )l jpall LSs ddbles Sliaily gouwld] v I Oleslily eoalia Al s ol
Al el s (3 a1 e sl Gl o ed Bb pall s Jpadt slas gl Ly Al saasdl
3 By Jlam Y1 o pltsead ) o el S0 Lo G snal) Sl el SIS, jsual) oy e ot
Slad) (il ygeall Bokgrdl L28) LF el o B o Byl UK blis b ans 8 L Bipal) S5 S o
Y 5k B b ool (JKEN Bpald

Recommended Text Book and References:
e Textbook:
Title: “Digital image processing”
Author: Rafael C Gonzalez and Richard E Woods
Publisher: New York, NY : Pearson
Year/Edition: 2018 / 4th Edition ISBN-13 978-0133356724

College Council Approval, Session number (16) Department Council Approval, Session number (2)
Academic year 1443 Date: 21/10/1443H Academic year 1444 Date: 01/03/1444 H
Dean of the College Head of the Department
Name: Dr. Adel Binbusayyis Name: Dr. Abed Alanazi
Signature: ... Signature: .........cooiiiiii
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Course No. CS 4531 4531 Je Py W3
Course Name | Neural Networks Lamaal) SN AL sl
C.H Dist. 3(3+0+0) 3(3+0+0) el
Pre-requisite | CS3501 3501 J« Gt Cllal
Co-requisite | ------------- e G el

This course introduces the concepts of connectionism, along with algorithms for simulating neural
networks, discussion of alternative network architectures and training algorithms. Topics include basic
neuron models, neural network models, learning algorithms and applications.

Joti Ll 0dd () Slaylesy SIGE cly 23lag Gaall SIS SIE bl 3y Lolgdl walis Al s pd
c ke Ly dadl Slajyles ¢ 23U Eraal) Bl inaall AR 23U daall 23l el el

Recommended Text Book and References:
o Text Book:
"Neural Networks for Applied Sciences and Engineering: From Fundamentals to Complex Pattern
Recognition" by ,Sandhya Samarasinghe
e References:

College Council Approval, Session number (16 ) Department Council Approval, Session number (2)
Academic year 1443 Date: 21/10/1443H Academic year 1444 Date: 01/03/1444 H
Dean of the College Head of the Department
Name: Dr. Adel Binbusayyis Name: Dr. Abed Alanazi
Signature: ... Signature: .........coooiiiii
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5. Course Descriptions/Computer Engineering

The course description of the courses offered by the Computer Engineering department

Mandatory Courses
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Course No. CE 1111 1111 Ja BB
Course Title Logic Design sihiall areaill DRl ail
Credit & Hours Dist. | 3(3+0+0) 3(3+0+0) Lex 515 clelud)
Pre-requisite e allaia

Course Description

History and overview, Numbers and conversions, Switching theory, Boolean Algebra, Combinational logic circuits,
Function Optimization, Modular design of combinational circuits, Memory elements, Sequential logic circuits, Finite
State Machines (FSMs) models, state diagrams, state tables, state reduction and state assignment .

DA aa s
o) (ALl 2l 1 i) e i il i 52l o(oiiial) sl sl el g S e pmill 5 o8, a5 5 e
JI3a) al Jglan e¥all o pu il saame YY) 30 chailail) duilaial) il 52l 65 SIA pualic € il il pall aal
VST Cuwii AN

Textbook
Title Digital Design
Author(s) M. Morris Mano and Michael D. Ciletti
Publisher Pentice Hall
ISBN ISBN-10: 0131989243, ISBN-13: 978-0131989245
Year / Edition 4th edition, 2007
Approvals
Academic Year 1433-1434
Head of Department Dean of College College Stamp
Name
Signature
Date
Council Session No.
&4 rector.office@psau.edu.sa ‘ @ https://www.psau.edu.sa/ ., 0115888888 &, 16273 caupll joll- gl
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Course No. CE 3761 3761 Ja DR a8
Course Title Comp. Network Systems Culall Gl alas DAl Al
Credit & Hours Dist. 3(3+0+0) 3(3+0+0) Lean ) 63 g Baataall Chle L)
Pre-requisite CE2471 OR CS2321 2321 Ju 5 2471 J» Gl llaial)

Course Description

This course provides an introduction to communication and computer networks and : connectivity, network topologies,
analog and digital transmission, modulation and demodulation, transmission media, data encoding, synchronous and
asynchronous transmission, digital carriers, access methods and multiplexing, circuit and packet switching, OSI model:
(DNS, SMPT, FTP, WWW, socket programming communication protocols, TCP and UDP, Congestion control,
Internetworking, addressing and routing algorithms and protocols, framing, flow and error algorithms, PPP, MAC), local
area networks; internetworking devices; high-speed bridged networks; wide area networks; Internet and TCP/IP, Client-
server architecture.

oo 5 Ll Jlas Y1 el L e gl e Jai¥) AU ania) gl e Jadiy s cnnlad) S 5 VLaiV) I DMaae ) ) 13e a2y
caaniad) Jlo Y1 cJa sl 5yl a1 Jal sall cpal il e s cpal sl Jlo,Y1 eclilall e i el ¥ il s ¢ DAty 5 gadl
Juai¥) Aae 3 GWWW FTP <SMPT «DNS ~liudaill dauda :(OSI) ¢ sidal) 2adas¥) o) i 3 sad o sadls Jagaill 5 il galls Jy sl
ay Alds a5l e ) ) A5 OV S50 g ¢ Aigiall ¢ i JBY) AN ABda alaa W) A8 e | UDP ¢« TCP &Y S5 cJaill 4
il (il Jay 8 jea ¢ dalaall St s MAC PPP eladl) GlLES) 5 ciliball (333 a3l 535 Y 5S s eclilall lal 40l

2l 5 aaad) 5 (TCP/IP) adai g i i) 4 jlene cins sall St ¢iny poadl il

Textbook
Title Computer Networks
Author(s) Andrew S. Tanenbaum & David J. Wetherall
Publisher Prentice Hall
ISBN ISBN-10: 0132126958, ISBN-13: 978-0132126953
Year / Edition 5th edition, 2010

Approvals
Academic Year 1433-1434

Head of Department Dean of College Stamp
Name
Signature
Date
Council Session Number
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6. Course Descriptions/Information Systems

The course description of the courses offered by the Information System department

Mandatory Courses
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Course No. IS 2511 2511 Ju 79 @3
Fundamentals of Database o 2 .. ‘ "
Course Name e Sl dsl ol Sl A et
C.H Dist. 3(2+1+0) 3(2+1+0) L)
Pre-requisite | -------------- | e bt il
Co-requisite CS2311 OR CS2321 2321 512311 Je | @b clladd

This course provides the students with an introduction to the core concepts in data and information
management. It is centered around the core skills of identifying organizational information requirements,
modeling them using conceptual data modeling techniques, converting the conceptual data models into
relational data models and verifying its structural characteristics with normalization techniques, and
implementing and utilizing a relational database using an industrial-strength database management system.

Gl AW d Lo Sl e Al She oleglall g UL aslgs 3l5) (3 a1 2ol OOl Caps ) Al s g,
Lot 3 2 I dlysg SUL el el (3 ke )bl 3Ll 00 (3 g pndly Sleglaol) Slgll Sl e
Sl ks CIluly dlgh e OB Ll o ST UL Aol sl (3 e dain &) BB SULYI 23U ) 3L ods
Algh Ly kS ol e 3 Ll Al ey gl B o ST Ll et il Sy Jglidl o 5o

el Bse 3 5y Wb ally Bsdl) UL Aol 5l] Rabail usT plasiaaly Leme Jolaall 20 laV) lladlly UL

Recommended Text Book and References:
e Text Book:

- Fundamentals of Database Systems, EImasri and Navathe, Addison-Wesley, 9780136086208,
2010-6th Edition

e References:

College Council Approval, Session number ( ) Department Council Approval, Session number ( )
Academic year 143 /143 Date / /143 H Academic year 143 /143 Date: / /143 H
Dean of the College Head of the Department
Name: Name:
Signature: .........ooiiiii Signature: .........oooiiiiiii
&4 rector.office@psau.edu.sa 1 @ https://www.psau.edu.sa/ ., 0115888888 &, 16273 caupll joll- gl

Al-Kharj, Postal code 16273




Elective Courses

&4 rector.office@psau.edu.sa ‘ @ https://www.psauedusa/ | & 0115888888 & 16273 yaupll joill 3l

Al-Kharj, Postal code 16273



Course No. IS 4571 4571 Ju BERLPRS R
Course Name | Data Mining Sl & odd) AN !
C.H Dist. 3(2+1+0) 3(2+1+0) el
Pre-requisite | 1S 2511 2511 Ju | Gludt Qe
Co-requisite | ----------- e R RSN

In this course, preliminary data mining concepts and techniques are introduced. Topics covered are: Data
mining algorithms and methods including association analysis, classification, cluster analysis, as well as
emerging applications and trends in data mining (such as Web data mining, biomedical data mining and
security).

Glally Slaplsdl oo Slegoge i b e DL e kil Jlng 2ol amle¥ LVl calill g e 530 s 3
oligbd) U] BloyYb bl olelss Jldy UL Canaly SbL G 223U Bl LU diate UL e iy 2ol
(b ol Jls Layly aal) Sl & Coidly ol e (3 bl e i) e UL e ol dlas M

Recommended Text Book and References:
e Text Book:
- Pang-Ning Tan, Introduction to Data Mining , Addison-Wesley, ISBN: 978-0133128901
e References:

College Council Approval, Session number ( ) Department Council Approval, Session number (
Academic year 143 /143 Date / /143 H )
Academic year 143 /143 Date: / /143 H
Dean of the College Head of the Department
Name: Name:
Signature: ... Signature: ...
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/. Course Descriptions/Mathematics and Science

The course description of the courses offered by the Mathematics department in Science College
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Course Symbol and Code: Stat 1050 oasl 1050 a8 Mg Jall
Course Name: Probability and Statistics for Clall QMal OYWiaY) 5 slaa)l 1 8l euwi
Computer Students

Course hours: 3 (3+ 0 +0) 3(3+ 0+ 0) :dawl jall s ol

Level: : 6 Sheuall

Pre-requisite: CS 1112 Je 1112 1k qullaia

1ol Gl gl
ki) aa Aliatal) Cilag § ) (any g Andadiall ey ) gill any | sV ao ) sill g A gliall paaiall ¢ G 3y et o IS Jlais )

Contents

Descriptive statistics, statistical data classification, measures of central tendency, measures of dispersion.
Basic probability concepts, conditional probability, Bayes law, random variable and probability
distribution. Some discrete distributions, some continuous distributions and its applications. Sampling
distribution of the mean, central limit theorem, estimation of the population mean and proportion, testing
hypotheses about population mean and proportion. Course must focus on applications in the field of
computer engineering and sciences.

References: ra) jall g st

Book Title: Introduction in Statistics and probability with Application by Excel.
Author Name: Abdullah Sheha and Adnan Bery
Publisher : Al-Shakery Library Year : 1429 H
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Course Code: MAT 1050 w21, 1050 :ad N9 el
Differential Calculus Jaalatll il :Nm\eﬂi
Credit Hours: 3 (3+ 0+ 0) 3(3+0+0) sl all cilaa gl
Level: First S 1 (s sl
Prerequisites: 1 G llaia
1A Gl giaa

- bl - (Al g AR 5 Ay jle sl g A g Ay saadl) Jhsall (el sa —asasd) @l LIS JAEE daeY) ) el 1 Jady
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Al 5 Al A el Ciladia) Adag el C¥ardl - g all

A a1 Gl ) jidl 18 sy cAs sl

Course Description

Real numbers, polynomials , Functions, Limits and Continuity: Algebraic Functions — Exponential
Functions — Logarithmic Functions — Trigonometric Functions — Limits — Continuity. Derivatives:
Techniques of Differentiation — Derivatives of Algebraic Functions — Derivatives of Exponential Functions
— Derivatives of Logarithmic Functions — Derivatives of Trigonometric Functions — Equations of the
Tangent and Normal — The Chain Rule — Inverse Trigonometric Functions — Hyperbolic Function and
Inverse Hyperbolic Functions — Inverse Trigonometric Functions — Derivatives of Inverse Trigonometric
Functions — Derivatives of Hyperbolic Functions — Inverse Hyperbolic Functions — Derivatives of Inverse
Hyperbolic Functions- Calculation of the nth Derivatives — Differentiation of a composite Functions —
Differentiation of Implicit Functions

Applications to Calculus: Function graph — Rolle’s Theorem- mean value theorem - Differentials L'Hospital
Theorem -maxima and minim- Related Rates -horizontal and vertical asymptotes.

Suggested Textbooks dayiall sl
-Howard Anton, "Calculus with analytical geometry"”, John Wiley & Sons, Last Edition.
-Calculus - Student Solutions Manual by Dale Varberg, Edwin Purcell and Steve Rigdon
ISBN10: 0131469665 , ISBN13: 9780131469662, Edition/Copyright: 9TH 07 (2007)
- Calculus: Single Variable by Deborah Hughes-Hallett
ISBN10: 0470089156 , ISBN13: 9780470089156, Edition/Copyright: 5TH 09 (2009)
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http://www.textbooks.com/Author/Dale_Varberg.php?CSID=DWWAZC33K3TCWDC222KQMT2S
http://www.textbooks.com/Author/Edwin_Purcell.php?CSID=DWWAZC33K3TCWDC222KQMT2S
http://www.textbooks.com/Author/Steve_Rigdon.php?CSID=DWWAZC33K3TCWDC222KQMT2S
http://www.textbooks.com/Author/Deborah_Hughes-Hallett.php?CSID=DWWAZMKQCDC3SUT2DM2AKK2B

Course Code: MAT 1060 021, 1060 :ad N 3
Integral Calculus Jalsall Cluaz  jial) éw,i
Credit Hours: 3 (3+ 0 +0) 3 (3+ 0+ 0) : sl all cilaa gl
Level: Second A 25 gieal)
Prerequisites: Gl i
1A Gl giaa

JAST - i all sl - el Sl s pails JalSall - Al J) sl JalS5 :JalSl 3k - 3 gana i) JelSE el
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Course Description

Integration: Indefinite Integrals — Techniques of Integration: Trigonometric Integrals — Integration by
Inverse Substitution — Completing the Square — Partial Fractions — Integration by Parts — Reduction
Formulas — Definite Integrals — Arc length — Surface Area- Areas between Curves -Volumes of Revolution—
Numerical Integration - Parametric Equations — Polar Coordinates — Area in Polar Coordinates -
Indeterminate Forms — Improper Integrals

Suggested Textbooks da yBal) gl
-Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

-Calculus - Student Solutions Manual by Dale Varberg, Edwin Purcell and Steve Rigdon
ISBN10: 0131469665 , ISBN13: 9780131469662, Edition/Copyright: 9TH 07 (2007)

- Calculus: Single Variable by Deborah Hughes-Hallett
ISBN10: 0470089156 , ISBN13: 9780470089156, Edition/Copyright: 5TH 09 (2009)
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http://www.textbooks.com/Author/Dale_Varberg.php?CSID=DWWAZC33K3TCWDC222KQMT2S
http://www.textbooks.com/Author/Edwin_Purcell.php?CSID=DWWAZC33K3TCWDC222KQMT2S
http://www.textbooks.com/Author/Steve_Rigdon.php?CSID=DWWAZC33K3TCWDC222KQMT2S
http://www.textbooks.com/Author/Deborah_Hughes-Hallett.php?CSID=DWWAZMKQCDC3SUT2DM2AKK2B

Course Code: MAT 2220 w2220 a8 0 9 S
Linear Algebra for Computer Students Cualall QO dadll juall ) Aall e-uni
Credit Hours: 3 (3+ 0 +0) 3 (3+ 0 + 0) Al ) cilas gl)
Level: 1§ Fhual)
Prerequisites: s il ullaia
1o Al Cly giaa
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Course Description

Matrix Definition — Matrix Operations — Symmetric Matrices — Transpose and Inverse of a Matrix —
Hermitian Matrices — Markov Matrices — Factorization — Positive Definite Matrix — Row Operations —
Row Reduced Echelon Form — Linear system of Equations — Solving Equation of the form Ax=0 and
Ax=D.

Vector Spaces and Subspaces — Basis and Dimension — Orthogonality — Similar Matrices — Singular Value
Decomposition — Least Squares Approximations — Determinants — Properties of Determinants —
Applications of Determinants — Cramer’s Rule — Gauss Elimination Rule — Gauss Jordan Elimination —
Eigenvalues and Eigenvectors — Diagonalization — Linear Transformation — Matrices with MATLAB.

Suggested Textbooks da yiBal) gl
- Gilbert Strang, "Introduction to Linear Algebra", Wellesley-Cambridge Press, Last Edition.

- G. Thomas, “Calculus”, 11th edition, 2002.

- Richard A. Hunt,” calculus with analytic Geometry”, HARPER & ROW, 1988.
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Course Code: MAT 2540 Ua1) 2540 :ad N g el
Numerical Methods Laaad) 330kl 1 ) s
Credit Hours: 3 (3+ 0 +0) 3(3+0+0) : sl all cilaa gl
Level: Fifith ol 1 s gial)
Prerequisites: MAT 2220 02s) 2220 1l alhaia
1A Gl giaa
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Course Description

Linear and Quadratic Equations - Functions of a Single Variable - Solution of Systems of Linear Equations
- Solution of Linear Systems by Elimination - Elementary Introduction to Linear Programming - Convex
Sets - Maxima and Minima of Linear Functions - Problems of Maximizing or Minimizing a Linear
Function to Linear Contraints - Linear Programming Problems - Numerical Solution of Differential
Equations - Mathematical Preliminaries - Simple Difference Equations - Euler Method - Runge-Kutta
Methods - Systems of Linear Equations — Introduction - Properties of Matrices - Diagonal and Triangular
Matrices - Numerical Solution of Linear systems - The Pivoting Strategy - Introduction, Properties and
the Numerical Methods.

Suggested Textbooks da b)) casl)
- R W Hamming, "Numerical Methods for Scientists and Engineers”, Courier Dover Publications, Last
Edition.

- Numerical Methods by Richard L. Burden and J. Douglas Faires (Jun 18, 2002)

- Numerical Methods for Engineers, Sixth Edition by Steven C. Chapra (Apr 20, 2009)

52 143371432 (ol o2 dlall Al B0SH Gl Gl s | 8 1433/1432 (ol ol lall il ol (sl 288 50
21433/ | b Qaae 21433/ | ol osie Sl
Sl A pul) ()
AT EN TN ENG IR (u&\ Sl dgana plia _J:e.u‘\ﬁ\
(a8 sl e sill
&4 rector.office@psau.edu.sa ‘ @ https://www.psau.edu.sa/ ., 0115888888 8, 16273 coupll jogl Al

Al-Kharj, Postal code 16273


http://www.amazon.com/Numerical-Methods-J-Douglas-Faires/dp/0534407617/ref=sr_1_1?s=books&ie=UTF8&qid=1334342156&sr=1-1
http://www.amazon.com/Richard-L.-Burden/e/B001IQZIR0/ref=sr_ntt_srch_lnk_1?qid=1334342156&sr=1-1
http://www.amazon.com/J.-Douglas-Faires/e/B001IR1GNY/ref=sr_ntt_srch_lnk_1?qid=1334342156&sr=1-1
http://www.amazon.com/Numerical-Methods-Engineers-Sixth-Edition/dp/0073401064/ref=sr_1_4?s=books&ie=UTF8&qid=1334342156&sr=1-4
http://www.amazon.com/Steven-C.-Chapra/e/B001IOH88E/ref=sr_ntt_srch_lnk_4?qid=1334342156&sr=1-4

Course Code: 1010 Phys. 321010 a8 05 Ja M
General Physics 1 1 (A umaail) Adud) b)) dale sy b 2 j8al) Al
Credit Hours: 4(2,1,1) 4 (2¢1¢1) sl paAl) ilas gl
Level: Second G (s giasall
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Course Description

HEAT: Thermal Basics: Temperature - Temperature Scales and Thermometers. Thermal Concept: Units of thermal energy
- Heat capacity and Specific Heat - Newton’s law of cooling - Specific heat of gases. Heat Transfer: Thermal conduction -
Prevost’s theory of heat change - Energy distribution of Black body radiation - Stefan’s law - Wien’s law - Thermal
Expansion of Solids and Liquids. Latent Heat. PROPERTIES OF MATTER: Units and Dimensions - Physical
Dimensional analysis - Estimates and order-of-magnitude calculations. Elasticity: Elasticity modulus - Fluid static's:
Density and relative density — Pressure - Pascal’s principal - Archimedes's Principle - Law of floatation - Relative density
measurement. Fluid dynamics: Continuity equation - Bernoulli's Equation — application - Venturi tube - Piotot tube. Surface
tension: Molecular theory of surface tension - Surface energy - Surface tension and spherical shape - Contact angle -
Capillarity. SOUND: Circular motion — Types of sound waves - Speed of Sound Waves.- Periodic Sound Waves.-Intensity
of Periodic Sound Waves - Spherical and plane sound waves -The Doppler Effect - Digital Sound Recording - Motion Picture
Sound. Experimental part: Measuring tools — Hooke’s law — Simple pendulum — Free falling — speed of sound - Vectors
— Viscosity coefficient- Boyle’s law — Archimede’s principle — Newton’s law of cooling — Specific heat capacity of solid
and liquid.
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¢ D. Halliday, R. Resnick, and J. Walker, Fundamental of physics, J. Wiley & Sons, 8" Ed., (2007).

eR. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.
Jewett, ISBN-13: 978-0534408428, 6" Ed., (2003).
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