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1. Program Identification and General Information

Scientific name of the program:

Bachelor in Computer Science

Total credit hours required to award the degree

134

Number of years needed for completion of the
program:

4 Years

The body responsible for granting the degree:

Computer Science department

The body responsible for the program:

Computer Science department

Award granted on completion of the program:

Bachelor in Computer Science

Study system:

Full Time

Study Language of the Program:

English /Arabic

Entry requirements:

High School degree

Departments participating in the program:

Information System, Information Technology

Starting year of the program:

2007

Study methods in the program:

Class Based

Location of Delivery:

Faculty Campus

The program resources:

Minimum grade requirements: 50%
Other admission requirements:
Date of program development: Sep-2025

Prepared by :

Computer Science Department ( QAU)

2. Overview

Computer Science is the study of computers and computational systems. Unlike electrical and computer
engineers, computer scientists deal mostly with software and software systems; this includes their theory,

design, development, and application.

Principal areas of study within Computer Science include artificial intelligence, computer systems and
networks, security, database systems, human computer interaction, vision and graphics, numerical
analysis, programming languages, software engineering, bioinformatics and theory of computing.

Although knowing how to program is essential to the study of computer science, it is only one element of
the field. Computer scientists design and analyze algorithms to solve programs and study the
performance of computer hardware and software. The problems that computer scientists encounter range
from the abstract-- determining what problems can be solved with computers and the complexity of the
algorithms that solve them — to the tangible — designing applications that perform well on handheld
devices, that are easy to use, and that uphold security measures.
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3. University Vision, Mission and Goals
3.1 University Vision
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3.2 University Mission
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3.3 University Goals
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4. Faculty Vision, Mission and Goals:
4.1 Faculty Vision ) )
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4.2 Faculty Mission
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5. Department Vision, Mission and Goals:

5.1 Department Vision
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5.2 Department Mission
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5.3 Department Goals
A5l g Adaall el SY) alaie W15 53 sall yulaal g o gulal) agle Ylaa (8 AanlS) el gy ali ]
gliac) (10 3 juatall o) 1) Calading) o Lledl <ol jall ‘;Ajd\ aanll @;&3} LD Sl 4y jd 3 2
gy Ly ¢ LuagalS) agbal g G il 40

2ay COSER Jad Ay sudas alai oy o 3,08 308 5053588 )5S0 cadliV) 5 Al Janll (G ndy 3
i) Aleal 4y gllaall il g il oY) 5 &y plail) RO Jia¥) LAY 5 Lebilas

A iy Al g Al g dpalal) Cladadll 5 ol HLELLY) agai g Aabiaa) Cleladl) ae 4S) L8N 3 a5 4
(Jardl (8 g bl by Lay g dadl) ) 58Iy )23 (8 ALl 5 0 sualall  le e

Vise deaan for Quality Assurance Head of Department Dean of Facility

| Paged4



Republic of Yemen
Sana'a University
Faculty of Computer and
Information Technology

Quality Assurance Unit

Aall 4y sgand
slaia daaly
Cila glral) Lia i< g claadal) 448
Sy Alaie ) 5 B3 gadl Baa g

6. Program Mission, Goals, and Outcomes

6.1 Program Mission
23 e agiSa Lay cy il g A U Ol jleall g o slaadly Bl &y g 35 9 Analie 2 5 Alle 325 93 aulad apad

Qualifying cadres in the analysis and design of information systems and methods of managing through
educational and research environment characterized by updated study plans and efficient teaching staff
that contribute to the development of the work of institutions and meet the requirements of the labor
.market

6.2 The overall aims of the program

1. | Providing students with necessary theoretical knowledge S kgl s & phill o jlaally dullall 3555 ]
and practical skills in computer Science field. Ggulall oo Jlaw A 4 ;U1 ddplail)

2. | Providing students with communication skills, plaill 5 Juai¥) &l jlgas ddlall g 35 2
continuous learning and teamwork to produce work that | (eah dee ZUY eleal) Jaall 5 jaival)
includes identifying the problem and building computer & A sl Jola ol 5 ASAl) paas
solutions in the professional, legal and ethical SOAY s Sy el UaY)
framework.

3. | Developing students' creative skills to develop and Adlall gal e la) @l jleall dpesi 3
evaluate computer systems, improve and ensure their [PEYWES PP WPIREN [ DN P [P PR
quality. L Glaas

4. | Qualifying graduates to join graduate programs in Ol ) el s BB gy AN Jali 4
Yemeni and international universities. Agalladl 5 dial) Ciladlad) 8 Ul

5. | The adoption of an appropriate and modern technologies Glalal danliall 5 Aaall clagll s 5
to the needs of the community. il

7. Program Standards& Benchmarks:

7.1 Academic Standards

1. National Academic Reference Standards (NARS) for Undergraduate Computing Programs,
Council for Accreditation & Quality Assurance, Republic of Yemen, May 2018 (First Edition).

2. 1% Level standard of Academic Program Specification (2017), Council for Accreditation &
Quality Assurance, Yemen

3. Curriculum Guidelines for Undergraduate Degree Programs in Computer Science, CS 2013,
Association for Computing Machinery (ACM).

4. ABET, Criteria For Accrediting Engineering Technology Programs, 2016 — 2017

(Refer to Annex -1)

7.2 Program Benchmarks:
ABET Accredited CS Programs
1. Bachelor of Computer Science, Department of Computer Science AMA University, Philippines
2. Bachelor of Computer Science, Department of Computer Science, American University in the
Emirates, United Arab Emirates.
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3. Bachelor of Computer Science, Department of Computer Science, American University of
Kuwait, Kuwait.

4. Bachelor of Computer Science, Department of Computer Science, Arab Academy for Science
and Technology and Maritime Transport (Egypt)

5. Bachelor of Computer Science, Department of Computer Science, California Baptist University,
United States.

6. Bachelor of Computer Science, Department of Computer Science, King Saud University,Saudi
Arabia

7. Refer to Annex (2): Survey of names Similar Accredited Programs at International Universities
(Benchmarks), All ABET Accredited CS Programs

8. Refer to annex5 - Annex-5, Survey of Course Names of Similar Program

8. Graduates Attributes

Upon successful completion of an undergraduate computer science program, the graduates will be
able to:

1. Demonstrate an understanding of organization theory, mathematical foundations and
business needs.

Sanll (3 pas claliial 5 Al M1 an) 5 il ylaill agdll leda)

2. Understand computer science concepts to start further long-life learning.
alaill dlae ) painl) (e 43S ) Gosalall o sle Gl agd

3. Apply computer science theory, mathematics, algorithms and models for analyzing,
designing, implementing and evaluating computer-based systems.
A gl Aalaidl) i 5 25 g w5 Sl g ) sl 5 lawaly Hl1 5 o gulall o slal 2 il salial) Gk

4. ldentify and apply relevant problem-solving and decision-making methodologies.
DA A1 Gk s A sedall COMSERN Ja agslia Gadai 5 30

5. Apply acquired knowledge to plan and track progress during software development and
assess their qualities.

et gm s el ki Abee yans Aband il 5 Aol g St e 3301 28 juall GGl

6. Possess a solid foundation that allows and encourages them to maintain their skills

as the field evolves.
Copmdall o sle Jlae (8 dag ol i) Canny ol lgall CLi€) (pa alllall (S Al Al ) 538 6Ly

7. Demonstrate the ability to evaluate the current software applications on the bases of cost

effectiveness and organization requirements.
s sl bt 56 LS g 4K sl Ao bl g il yall aps e 5 a8l
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8. Display commitment to ethical, legal, security and social responsibilities as computer science

professionals.
Cgmlall o le Jlae 8 dumainall 5 diigall 5 LAY 4 g analls o) SV

9. Demonstrate research capability, communication skills and enhance employability

Jlaall dm\}ﬂ\ }z\_ml:d\ Q_I)A.\n ;\);\ de EJ.\Q\ )\.@.ﬁa\

9. Learning Qutcomes

A. Knowledge and Understanding:

Upon successful completion of the Program, graduates should be able to:

Al. Demonstrate knowledge of mathematical foundations, algorithms and computer science
theory in modelling and designing computer-based systems.

A2. Identify a wide range of software and hardware components, techniques, tools and various
controlling mechanisms used in computer systems.

A3. Describe the principles of various programming skills, data structures, computer
organization and architecture, intelligent systems, parallel processing, distributed
computing, and software development process and models.

A4. Explain the fundamentals of computer networks, security, Professional ethic, database
systems, operating systems, computer-human interaction, logic, machine learning and
image processing.

A5. Describe basic concepts of web applications development, mobile and multimedia
applications, computer graphics, computational and compiler theory, systems
programming and programming language design.

A6. Identify users and business needs relevant to computer-based systems, software
applications and projects.

B. Cognitive/ Intellectual Skills:

Upon successful completion of the program, graduates should be able to:

B1 Formulate and analyze problems according to analytical and mathematical models, and plan
proper strategies for solutions.

B2 Explore and compare appropriate tools, techniques or models for analyzing computer
systems and computer application problems.

B3 Design and develop appropriate software architecture, and software tools and components
based on specific application.
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B4 Analyze secured computer-based system components or software applications including
web, mobile and multimedia applications to meet the criteria defined for its current use and
future development.

B5 Investigate and evaluate the current system based on software components in terms of their
reliability factors, risk management and safety within a given environment, and propose a
variety of secured and integrated solutions based on standard measurements.

B6 Explore the impacts of computer science on individuals, organizations and society.

B. Practical and Professional Skills:

Upon successful completion of the program, graduates should be able to:

Cl. Employ mathematical foundations, algorithms, Communication and programming skills,
current techniques and tools in detailed design of computer-based systems and its
implementation to meet desired needs.

C2. Apply appropriate theoretical knowledge, tools and techniques to specify, implement, and
debug of program components.

C3. Implement an appropriate software architecture and software components interface based
on applications specification design.

C4. Operate effectively on programming languages, system programs, software tools and
frameworks, web applications development, mobile and multimedia applications,
distributed systems and other computer applications.

C5. Select available software such as APIs or open source code for constructing a rapid web
application and other software applications.

C6. Build different secure software applications using different programming languages
environments on different platforms along with suitable evaluation.

D. General and Transferable Skills:

Upon successful completion of the program, graduates should be able to:
D1.Work effectively individually or within a team to accomplish a common goal.

D2.Write a technical report and make an effective presentation for different audiences in
different environments.

D3.Engage in research and long-life learning.

D4. Communicate effectively with specialists as well as non-specialists to solve computer science
problems.
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D5.Demonstrate commitment to ethical, legal, security, and social aspects and responsibilities
related to the field of computer science.

10.Teaching and Learning Strategies

[y

Active lectures

Tutorials

Seminar/ project/presentation
Interactive class discussions

Exercises and home works

Laboratory based session

Directed self-study/Independent learning
Problem solving

e XA RWLD

Team work (group learning)

11. Assessment Tools

Written tests

Exams

Written assignments

Oral exams

Project Report

Coursework Activities

Home works and assignments
Case studies

Presentations

10.Discussion

CXAITNER BN

11.1 Project Assessment

Each project will be assessed by a committee of three members as follows
Item Marks Distribution
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Presentations 10%
Project Report 10%
Discussion 10%

Total 30%

11.2 Training Course Assessment:

- Report
- Presentations
- Discussion

11.3 Alignment of Program Intended Learning Outcomes (PILOs) with Teaching
Strategies and Assessment Methods:

PILOs Teaching Strategy Assessment Methods
Knowledge and Active lectures, Seminars/ Written tests, Exams, Written
Understanding projects assignments
Intellectual Skills Interactive class, discussions,

Coursework Activities, Case

Exercises and home works, ) ) -
studies, Discussion

Problem solving

Professional & Report, Presentations,

. . Tutorials, Exercises and home . )
practical skills ) Assignments, projects
works, Laboratory based session

General & Seminar, project, presentation, ‘ ,
Transferable Skills group learning Presentations, Project Report

12. Intended Learning Qutcomes Mapping:

See Annexes 6,7, and 8.
(Annex 6: Alignment of Program Themes with Program Intended Learning Outcomes (PILOs))
(Annex 7: Coding System and Alignment of Courses with Program Intended Learning Outcomes (PILOs))

(Annex 8: Matrix of Mapping Program PILO's With Courses)

13.Program Structure

13.1 Requirements
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q No. of Credit q i @
No Requirements Courses Hours Rational Weight %
o . Compulsory 8 17 12.8%
1 University Requirements
Elective - -
) Compulsory 6 15 11.2%
2 Faculty Requirements
Elective - -
) Compulsory 32 96 72%
4 | Program Requirements
Elective 2 6 4%
Field training, and the rate of the total
45 --
hours of the program
Total: 48 134 100%
13.2 University Requirements
Compulsory Courses (13 hrs)
Course Cr. Prerequisites, Level/
No Code Course Name L TP Hrs. Co-requisites Semester
1 Islamic Culture 2 |- - 2 L1,51
2 Arabic Language (1) 2 |- - 2 L1,51
3 English Language (1) 2 |- - 2 L1,51
4 Arabic Language (2) 2 |- - 2 Arabic Language (1) L1,S2
5 English Language (2) 2 | -]-| 2 | EnglishLanguage (1) L1,52
6 Arabic Israeli Conflict 2| - - 2 L1,51
7 National Culture 2 | - - 2 L1,S2
8 Computer Skills 2 | -2 3 L1,51
Total Credit 17
13.3 Faculty Requirements
Vise deaan for Quality Assurance Head of Department Dean of Facility
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Course Cr. Prerequisites, Level/
No Code Course Name Lo Hrs. Co-requisites Semester
1 Programming Fundamentals 2| - 3 1/1
2 Communication Skills 2| - 2 English Language (1) 2/2
3 Professional Ethics 2| - 2 4/1
4 Research Methodology 2| - 2 3/1
5 Graduation Project (1) 3] - 3 4/1
6 Graduation Project (2) 3| - 3 4/2
Total Credit 15
13.4 Program Major
Compulsory Courses (99 hrs)
Course Cr. Prerequisites, Level/
No Code Course Name L T Hrs. Co-requisites Semester
1 Mathematics (2). 2 2 3
2 Mathematics (2). 2 2 3
3 Discrete Mathematics 2 |2 -
4 . . 3 - 3
Introduction to Computer Science
5 Computer Programming 2 | - 3
6 . . . 2 | - 3
Object-Oriented Programming
. 2 - 3
7 Web Design
2 - 3
8 Computer Networks
s - 2 2 3
? Probability and Statistics
10 Digital Logic Design. 2 |- 3
2 - 3
1 Database Fundamentals
. 2 - 3
12 Operating Systems
. 2 - 3
13 Data Structures and Algorithms
Vise deaan for Quality Assurance Head of Department Dean of Facility
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14 Web Development 3
15 3
Database Management Systems
16 Linear Algebra 3
17 Computer Architecture and 3
Organization
18 - : 3
Artificial Intelligence
19 Information Security 3
20 Software Engineering 3
21 Human Computer Interaction 3
22 Mobile Application Development 3
23 Compilers Design 3
24 Project Management 3
25 Computer Graphics and 3
Visualization
26 Modeling and Simulation 3
27 Algorithms and analysis 3
28 Advanced Programming 3
29 Image Processing and Computer 3
Vision
30 Programming languages 3
Techniques (Arduino)
31 Blockchain 3
32 Cloud Computing and loT 3
Total 96
13.5 Program Elective Courses: 6 hours
Elective Course
Course Cr. Prerequisites, Level/
No Code Course Name Hrs. Co-requisites Semester
1 Cryptography and Data Security 3
2 Games Development 3
3 Network Programming 3
4 Machine learning 3
Vise deaan for Quality Assurance Head of Department Dean of Facility
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Data Mining and Data warehousing

Big data and analytics

Cryptocurrency

R [([QA|DN | N

Data Science

W W |WwW|Ww

14. Study Plan

Bachelor of Computer Science Program Study Plan

Code Course Name kel slasd L/S|CHs | L | P | T | Prerequisites
SUI100 Islamic Culture dpadlay) A8 | 1/1 | 2 2| - | -
SUA101 | Arabic Language (101) (101) A dalh | 2/2 | 2 | 2 | - | -
SUE101 | English Language (101) (101) Ala dalh | 1/1 | 2 | 2 | - | -
SUCONF | Arabic Israeli Conflict ) mpallelpall |1/ 2 | 2 | - | -
CCS100 Computer Skills Gomlal) Gl g [ 1/1 | 3 2 | 2 -
P i . ,
ccs111 | osramming et abubad (172 3 |2 ] 2] -
Fundamentals
MAT101 | Mathematics (1) (1) b M 2/ 3 | 2| - | 2
dlalizal) cileld) Alaa)
CHs Total of the 3 & ‘,J > 17 14| a | 2
Semester el A Juall 2
SUA102 | Arabic Language (102) (102) dxpd 4ol | 1/2 | 2 2 | - - | SUA101
SUE102 | English Language (102) (102) 4dardaty [1/2 | 2 | 2 | - | - |SUE101
SUNC National Culture g AdE | 1/2| 2 | 2| - | -
MAT102 | Mathematics (2) (2) wbual ) |2/2 | 3 | 2 | - | 2 | MAT101
Discrete Mathematics dakaiiall ozl N | 1/2 | 3 2 | - | 2
Computer Programming Gouwlall daap [1/2 | 3 2 | 2| -
Introductlon.to wsaball asle iiatia [1/2 | 3 2 | 2 _
Computer Science i
CHs Total of the dadiaall cileludl Alaa)
T g 1 14 | 4 4
Semester el A Juadll 2 8
Object-Orlfented igasa Ll daaud) [2/1 | 3 2 | 2 _
Programming
Web Design cusl) asaai | 2/1 3 2 |2 -
Computer Networks Qeulall cld | 2/1 | 3 2 | 2| -
Prol?at.nllty and eNLaayly slany) [ 2/1 | 3 ) ) 2
Statistics
Database Fundamentals clbad) sel g cldad [2/2 3 | 2 | 2 | -
Digital Logic Design A Ahial) areail [ 2/1| 3 | 2 | 2 | -
Vise deaan for Quality Assurance Head of Department Dean of Facility
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CHs Total of the daalinal) cileludl aa)
Hon 5 1 12 | 1 2
Semester el A Juadll 2 8 0
FRCS202 | Communication Skills Juai¥) @i ga [ 2/2 | 2 2 | - -
Operating Systems Jadal) ol | 2/2 | 3 2 | 2 -
Data Structures and alilal) Jsla
Algorithms il ) sl 2/21 3 |22 -
Web Development sl ki | 2/2| 3 2 | 2 | -
Database Management . - .
Sllad) A 1a) -
Systems == #3223 212
Computer Organization sl ailiy Ay ara | 2/2 | 3 2 | 2
and Architecture i PR
Linear Algebra Bl 12/2] 3 | 2] - |2
CHs Total of the dadlinal) cileludl Maa)
T g 2 14 | 1 2
Semester el A Juadll 2 0 0
FCRM301 | Research Methodology Gadldagia [3/2] 2 |2 | - | -
Information Security Clagleal) el [3/2 3 | 2| 2 | -
Human-Fomputer wgdally ol Jolis | 3/1 | 3 ) 2 i
Interaction
Software Engineering el dwaia [3/1] 3 2 | 2| -
Artificial Intelligence SlhaYelsd [3/1| 3 | 2 | 2 | -
Advanced Programming il daayh 3/ 3 | 2 | 2 | -
Computational Theory dpugalldg i 13/1| 3 | 2| 2| -
CHs Total of the dadiaall cileludl Alaa)
2o g 2 14 | 12
Semester il Juadll 2 0 0
Professional Ethics dgall cA@¥Al (372 | 2 2 | - -
Project Management kall 308 | 3/2 | 3 2|2 -
Mobile Applicati il
obile Applications Slsall i sk [3/2 | 3 2 | 2 )
Development
Compilers Design Clan fiall araai [ 3/2 | 3 2 | 2| -
Cc':)mpt.xter. Graphics and oyl y gl ani [ 3/2 | 3 2 | 2 )
Visualization
Algorithms and Analysis Jaladll g clajleddll [ 3/2 | 3 2|2 -
Science Elective asle LA |3/2 | 2 2 | - -
CHs Total of the dadizall cileludl Alaa)
T 1 14 | 1
Semester A Jadl) A 2 010
I\{Iodellr.lg and Sslaalls dadall | 4/1 | 3 22 .-
Simulation
Programming languages daa ) it s a1 3 5 2 )
Techniques (Arduino) (s92))
Elective (1) (1) g88) 1 4/1 | 3 - - -
Entrepreneurship S sy, | 4/1 | 2 2 - -
Vise deaan for Quality Assurance Head of Department Dean of Facility
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Quality Assurance Unit

Graduation Project (1) (1) zAd gspia | 4/1| 3 1| -1 4
CHs Total of the Badiaall cileld) Alaa) T N e
Semester oA Juaill) B
Blockchain Jish Al | 4/2 | 3 2| 2| -
Cloud Computing and <l i) g dtad) A gal)
loT L) 4/2 | 3 2 2 -
Elective (2) (2) g5 1 4/2 | 3 - - -
Graduation Project (2) (2) z Al gsda | 4/2| 3 1| -1 4
CHs Total of the 1215 |ala
Semester
CHs Total of the alebad) Alaa)
. . .."’J.. . 138 (94 |58 | 18
Program Tl (2 Baalinal)
Elective Courses
Code Course Name L/S [CHs |L|P|T
Cryptography and Data Security il Cralg il (elec | 3 |22 -
Games Development Glaly) kil elec| 3 |22 -
Network Programming il daays [elec| 3 |22 -
Machine learning Y abei | elec| 3 |22 -
Data Mining and Data warehousing Lile d gl g Uil 8T elec | 3 |22 -
Big data and analytics coldail) g dadlal) clibd) [elec | 3 |22 -
In.1a.ge Processing and Computer gl Aallaa s sl Ayl | elec | 3 |22 -
Vision
Data Science bl ale (elec| 3 (22 -
Science Elective Courses: LI IER aslad) & ) j8a
General Physic e slidlelec| 2 [2]-]-
General Biology dac glal [elec| 2 |2 - |-
General Chemistry dae sbasS |elec| 2 |2 -] -
15. Distribution of Total Credit Hours
Vise deaan for Quality Assurance Head of Department Dean of Facility

@ﬂPagelG




Republic of Yemen
Sana'a University

Faculty of Computer and

Information Technology

Quality Assurance Unit

Aall 4y sgand
slaia daaly
Cila glral) Lia i< g claadal) 448
Sy Alaie ) 5 B3 gadl Baa g

University Faculty Program Program Tiesfiviin Total Cr. Hrs Total
Level Term Requirements Requirements Requirements Electives g ’ Cr.
No.of | Credit | No. of Credit No. of Credit No.of | Credit No. of Credit No. of Credit Hrs./
Courses Hours | Courses Hours | Courses Hours | Courses Hours | Courses Hours | Courses Hours Level
) First 5 11 1 3 1 3 0 0 0 0 7 17
First 35
Second 3 6 0 0 4 12 0 0 0 0 7 18
First 0 0 0 0 6 18 0 0 0 0 6 18
Second 38
Second 0 0 1 2 6 18 0 0 0 0 7 20
) First 0 0 2 4 4 12 0 0 0 0 6 16
Third 34
Second 0 0 0 0 6 18 0 0 0 0 6 18
First 0 0 1 3 3 9 1 3 0 0 5 15
Fourth 27
Second 0 0 1 3 2 6 1 3 0 0 4 12
Total 8 17 6 15 | 32 | 96 2 6 0 0| 48 | 134 | 134
Percentage: 12.8% 11.2% 72% 1% 0%

13 Admission Requirements:

1.

Admissions to the program shall be made as per the admission rules set by the Ministry of Higher
Education and Scientific Research as well as University admission guidelines.
General Secondary school certificate (Science Section) or any equivalent certificate with grade as

specified in the admission rules made by Ministry of Higher Education and Scientific Research.
Pass the aptitude test and personal interview.
Any necessary requirement for specialization, decided by the Scientific Section.

14 Attendance and Graduation Requirements:

1. Student attendance should not be less than .................
2. Student will graduate after successfully passing all program requirements.
3. Total credit hours for the programis .......... credit hours.
4. Minimum score for any student to pass any credit hours' course is ............. degree.
15 Grading System:
From 90% to 100% of total marks Excellent
From 80% to less than 89% Very Good
From 65% to less than 79% Good
From 50% to less than 64% Pass
Less than 50% Poor/Fail

16 Facilities Required for Running the Program

1. Lecture Rooms with facilities such as chairs and tables, data show, Smart Board, etc.

2. Lab with facilities such as chairs and tables, laboratory equipment, hardware and software,
data show, Smart Board, etc.

Vise deaan for Quality Assurance Head of Department Dean of Facility
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3. Library and study room.

4. Internet

17 Learning Resources:

Learning Resources Required Material

References and Textbooks Books ( softcopy, Hardcopy)

Scientific Journals -

Computers and Electronic Devices Computer Labs & simulation Tools
Computer software Applications, Programming Languages, DBMS
Library needs Hardcopy Books, Digital Library

Other Resources

18 Program evaluation and improvement

Stakeholders participated Assessment method Sample size
Final year students Focus group discussions 20%
Graduates Graduation project 20%
Academic Staff Interviews 100%
Employment agencies (views) Questionnaires 50%
External Examiners Interviews 100%

0
Others CAQA Interviews/ Documents analysis 100%

19 Program Policies

Based on University Regulations

1. (Class Attendance):
A student should attend not less than 75 % of total hours of the subject; otherwise he/she will
not be able to take the exam and will be considered as exam failure. If the student is absent
due toillness, he/she should bring a proof statement from university Clinic. If the absent is more
than 25% of a course total contact hour, student will be required to retake the entire course
again.

2. (Tardy) :
For late in attending the class, the student will be initially notified. If he repeated lateness in
attending class, he/she will be considered as absent.

3. (Exam Attendance/Punctuality) :
A student should attend the exam on time. He/she is permitted to attend an exam half one
hour from exam beginning, after that he/she will not be permitted to take the exam and he/she
will be considered as absent in exam.
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4. (Assignments & Projects) :
In general one assignment is given to the students after each chapter; the student has to submit
all the assignments for checking on time, mostly one week after given the assignment.
5. (Cheating) :
For cheating in exam, a student will be considered as fail. In case the cheating is repeated three
times during his/her study the student will be disengaged from the Faculty.
6. (Plagiarism) :
Plagiarism is the attending of a student the exam of a course instead of another student. If the
examination committee proofed a plagiarism of a student, he/she will be disengaged from the
Faculty. The final disengagement of the student from the Faculty should be confirmed from the
Student Council Affair of the university or according to the university roles.
7. (Other policies) :
Mobile phones are not allowed to use during a class lecture. It must be closed;
otherwise the student will be asked to leave the lecture room.
Mobile phones are not allowed in class during the examination.
Lecture notes and assignments might be given directly to students using soft or hard
copy.
Team Work
No. | Full Name Signature
1
2
3
4
5 Asst. Prof. Dr. Mossa Mosleh Ahmed Ghurab.
6 Prof. Dr. Malek Nasser Ali Algabri.
7
Attached Appendices
No. Appendix No. Description
1 (Annex-1) Academic Standards Curriculum Criteria of Accreditation Board
2 Annex (2) Survey of names Similar Accredited Programs at International Universities
(Benchmarks)
3 Annex-5 Survey of Course Names of Similar Program
4 Annex-6 Alignment of Program Objectives with Program Intended Learning
Outcomes
5 Annex-7 Alignment of Program Objectives with Council of Accreditation Standards
Vise deaan for Quality Assurance Head of Department Dean of Facility
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6 Annex-8 Themes and their Weightage with Program Intended Learning Outcomes
(PILOs)
7 Annex-9 Coding System and Alignment of Courses with Program Intended Learning
Outcomes (PILOs)
8 Annex (10) Matrix of mapping program (P ILO's) with courses

Ol
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The following annexes are prepared to complete the Computer Science Program Specification in a format consistent with the

Artificial Intelligence program annexes and aligned with the approved study plan.
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Reference / Standard

Scope

Key criteria relevant to the CS
curriculum (summary)

National Academic Reference Standards
(NARS) — 2018 (Yemen)

National reference standards

Defines expected learning outcomes
domains (Knowledge, Intellectual,
Practical/Professional, Transferable) and
program quality requirements.

CAQA-Yemen — Academic Program
Specification Level Standard (2017)

Program specification template and QA
requirements

Program documentation structure,
intended learning outcomes, assessment
methods, resources, and continuous
improvement processes.

ACM/IEEE Computer Science
Curricula (CS2013) and updates

International curricular guidance

Knowledge areas coverage,
core/elective topics, curriculum balance
between theory, practice, and
professional skills.

ABET Computing Accreditation
Commission — Program criteria
(Computing/CS)

International accreditation reference

Student outcomes, curriculum breadth
and depth, continuous improvement,
faculty/resources, and professional
practice considerations.
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University Country Program (Example) Accreditation / Notes (if
applicable)

AMA University Bahrain BSc Computer Science Accredited
national/institutional QA

American University in the UAE BSc Computer Science Accredited institutional QA

Emirates

American University of Kuwait BSc Computer Science Accredited institutional QA

Kuwait

Arab Academy for Science, Egypt BSc Computer Science Accredited institutional QA

Technology & Maritime

Transport

California Baptist University | USA BS Computer Science Regional accreditation; CS
program reference

King Saud University Saudi Arabia BSc Computer Science National accreditation
reference

Jordan University of Science | Jordan BSc Computer Science Accredited national QA

and Technology reference

University of Wollongong Australia Computer Science programs | International benchmark
reference

University of Malaya Malaysia BSc Computer Science International benchmark
reference

University of Manchester UK BSc Computer Science International benchmark

reference
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Theme / Knowledge Area

Common course titles in similar CS
programs

Equivalent courses in this CS
program

Programming & Algorithms

Programming Fundamentals,
Programming /11, OOP, Advanced
Programming, Data Structures,
Algorithms

Programming Fundamentals; Computer
Programming; Object-Oriented
Programming; Data Structures and
Algorithms; Advanced Programming;
Algorithms and Analysis; Programming
languages Techniques (Arduino)

General Education & Skills

General Education, Communication,
Professional Ethics, Entrepreneurship

Islamic Culture; Arabic Language (101);
English Language (101); Arabic Israeli
Conflict; Arabic Language (102);
English Language (102); National
Culture; Communication Skills;
Professional Ethics; Entrepreneurship

Mathematics & Statistics

Calculus/Mathematics, Discrete
Mathematics, Linear Algebra,
Probability & Statistics

Mathematics (1); Mathematics (2);
Discrete Mathematics; Probability and
Statistics; Linear Algebra

Research & Project

Research Methodology, Project
Management, Capstone/Graduation
Projects

Research Methodology; Project
Management; Graduation Project (1);
Graduation Project (2)

Program Courses

Computer Skills; Introduction to
Computer Science; Software
Engineering

Computer Systems

Digital Logic, Computer
Organization/Architecture, Operating
Systems

Digital Logic Design; Operating
Systems; Computer Organization and
Architecture

Data & Databases

Database Fundamentals, Database
Management Systems

Database Fundamentals; Database
Management Systems

Program Electives

Program Electives

Elective (1); Elective (2)

Emerging Technologies

Cloud Computing/IoT, Blockchain

Blockchain; Cloud Computing and IoT

Theory & Compilers

Theory of Computation, Compiler
Design

Computational Theory; Compilers
Design

Web Technologies

Web Design, Web Development

Web Design; Web Development

Al & Data Artificial Intelligence, Machine Artificial Intelligence
Learning, Data Science
Graphics & Vision Computer Graphics, Image Computer Graphics and Visualization

Processing/Computer Vision

Human-Computer Interaction

Human-Computer Interaction

Mobile Computing Mobile Application Development Mobile Applications Development
Networks Computer Networks Computer Networks
Security Information Security, Cryptography Information Security

Modeling & Simulation

Modeling and Simulation

Modeling and Simulation

Science Electives

Science Electives

Science Elective
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Ol

Program PILOs vs. Program Objectives
Program PILOs PODbj1 PObj2 PObj3 PObj4 PODbj5
Al N v
A2 N N v
Bl N N v v
B2 N N v
ci J J y
c2 ¢ J J
D1 N v
D2 N N v
Legend: V = aligned.
Vise deaan for Quality Assurance Head of Department Dean of Facility
% Page?25

V]

m



L]

Ol

Republic of Yemen
Sana'a University
Faculty of Computer and
Information Technology

Quality Assurance Unit

el 4 sgand)
slaia daaly

Cila glral) Lia i< g claadal) 448
w.\lsiﬂ Adde Y g sagadl saa g

Accreditation Description PObj1 PObj2 PObj3 PObj4 PODbj5
standard
domain
Std-A Knowledge & N N v
Understanding
Std-B Intellectual / N N
Cognitive
Skills
Std-C Practical / N N N
Professional
Skills
Std-D General / N N N
Transferable
Skills
Vise deaan for Quality Assurance Head of Department Dean of Facility
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Theme Theme Code #Courses Credit Hours Weight (%) Main PILOs

Covered

Programming & PROG 7 21 15.2% Al, A2, B1, Cl,

Algorithms DI

General Education GE 10 20 14.5% Al,DI1, D2
& Skills

Mathematics & MATH 5 15 10.9% Al, A2, Bl
Statistics

Research & PRJ 4 11 8.0% B2, C2, D1, D2
Project

Program Courses PC 3 9 6.5% Al, A2, BI1, B2,

Cl1,C2,D1,D2

Computer Systems SYS 3 9 6.5% Al, A2, BI1, B2,

CL,C2

Data & Databases DB 2 6 4.3% Al, A2, BI1, B2,

Cl1,C2

Program Electives EL 2 6 4.3% Al, A2, B2, C2,

DI, D2

Emerging EM 2 6 4.3% Al, A2, B2, C2,

Technologies D2

Theory & TH 2 6 4.3% Al, A2,BI1, B2
Compilers

Web Technologies WEB 2 6 4.3% Al, B2, Cl1, C2,

Dl

Al & Data Al 1 3 2.2% Al, A2, BIl, B2,

C2,D2

Graphics & Vision GV 1 3 2.2% Al, A2, B2,C2

Human-Computer HCI 1 3 2.2% Al, B2, DI
Interaction

Mobile Computing MOB 1 3 2.2% Al,B2,Cl1, C2,

DI

Networks NET 1 3 2.2% Al, A2, BI1, B2,

C2

Security SEC 1 3 2.2% Al, A2, BI1, B2,

C2,D2

Modeling & SIM 1 3 2.2% Al,B2,C2
Simulation

Science Electives SCI 1 2 1.4% Al, A2

Vise deaan for Quality Assurance Head of Department Dean of Facility

%Pagez7




Republic of Yemen
Sana'a University
Faculty of Computer and
Information Technology

Quality Assurance Unit

daladd) 4y ) ggaal)
slaia daaly
ila glaal) Lia oIS g cubanlad) 4408
Sy Alaie Y g Bagadl Baa g

A unified coding system is applied for courses lacking codes in the study plan to support consistent mapping and reporting.

Theme Theme Code No. Course Title Course Code CHs | Prerequisites/Co-requisites PILOs
General Education GE 1 Islamic Culture SUI100 2 Al, D1, D2
& Skills
General Education GE 2 Arabic Language SUA101 2 Al,DI1,D2
& Skills (101)
General Education GE 3 English Language SUE101 2 Al,D1,D2
& Skills (101)
General Education GE 4 Arabic Israeli SUCONF 2 Al,D1,D2
& Skills Conflict
Program Courses PC 5 Computer Skills CCS100 3 Al, A2, B1, B2,
C1,C2,D1,D2
Programming & PROG 6 Programming CCS111 3 Al, A2,Bl1,Cl1,Dl1
Algorithms Fundamentals
Mathematics & MATH 7 Mathematics (1) MATI101 3 Al, A2, BI1
Statistics
General Education GE 8 Arabic Language SUA102 2 SUA101 Al,D1,D2
& Skills (102)
General Education GE 9 English Language SUE102 2 SUE101 Al,DI1,D2
& Skills (102)
General Education GE 10 National Culture SUNC 2 Al,D1,D2
& Skills
Vise dean for Quality Ve off el . .
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Mathematics & MATH 11 Mathematics (2) MATI102 3 MATI101 Al, A2, Bl
Statistics
Mathematics & MATH 12 Discrete MATI103 3 Al, A2, Bl
Statistics Mathematics
Programming & PROG 13 Computer CCS112 3 Al, A2,B1, Cl1, D1
Algorithms Programming
Program Courses PC 14 Introduction to CCS113 3 Al, A2, B1, B2,
Computer Science Cl1,C2,D1,D2
Programming & PROG 15 Object-Oriented CCS201 3 Al, A2, B1, Cl1, D1
Algorithms Programming
Web Technologies WEB 16 Web Design CCS202 3 Al, B2, Cl1, C2, D1
Networks NET 17 | Computer Networks CCS203 3 Al, A2, B1,B2,C2
Mathematics & MATH 18 Probability and MAT201 Al, A2, BI
Statistics Statistics
Data & Databases DB 19 Database CCS204 3 Al, A2, B1, B2,
Fundamentals Cl1,C2
Computer Systems SYS 20 Digital Logic CCS205 3 Al, A2, BI, B2,
Design ClL, C2
General Education GE 21 Communication FRCS202 2 Al,D1,D2
& Skills Skills
Computer Systems SYS 22 Operating Systems CCS211 3 Al, A2, BI1, B2,
Cl1,C2
Programming & PROG 23 | Data Structures and CCS212 3 Al, A2, B1,C1, Dl
Algorithms Algorithms
Web Technologies WEB 24 Web Development CCS213 Al,B2,Cl1,C2,DlI
Data & Databases DB 25 Database CCS214 Al, A2, BIl, B2,
Management ClL, C2
Systems
Computer Systems SYS 26 Computer CCS215 3 Al, A2, BI1, B2,
Organization and ClL, C2
Architecture
Vise deaan for Quality Assurance Head of Department Dean of Facility
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Mathematics & MATH 27 Linear Algebra MAT202 3 Al, A2, Bl
Statistics
Research & Project PRIJ 28 Research FCRM301 2 B2, C2,DI1, D2
Methodology
Security SEC 29 | Information Security CCS301 3 Al, A2, BI1, B2,
C2,D2
Human-Computer HCI 30 Human-Computer CCS302 3 Al,B2,DlI
Interaction Interaction
Program Courses PC 31 Software CCS303 3 Al, A2, B1, B2,
Engineering Cl1,C2,D1,D2
Al & Data Al 32 Artificial CCS304 3 Al, A2,BI1, B2,
Intelligence C2,D2
Programming & PROG 33 Advanced CCS305 3 Al, A2, B1, C1, D1
Algorithms Programming
Theory & TH 34 Computational CCS306 3 Al, A2, B1, B2
Compilers Theory
General Education GE 35 Professional Ethics FRCS301 2 Al,D1,D2
& Skills
Research & Project PRJ 36 | Project Management CCS307 B2, C2, D1, D2
Mobile Computing MOB 37 | Mobile Applications CCS308 Al,B2,Cl1,C2,D1
Development
Theory & TH 38 Compilers Design CCS309 3 Al, A2,BI1,B2
Compilers
Graphics & Vision GV 39 | Computer Graphics CCS310 3 Al, A2,B2,C2
and Visualization
Programming & PROG 40 Algorithms and CCS311 3 Al, A2,BI,Cl1,Dl
Algorithms Analysis
Science Electives SCI 41 Science Elective SCI-ELEC 2 Al, A2
Modeling & SIM 42 Modeling and CCS401 3 Al,B2,C2
Simulation Simulation
Vise deaan for Quality Assurance Head of Department Dean of Facility
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Programming & PROG 43 Programming CCS402 3 Al, A2,B1, Cl1, D1
Algorithms languages
Techniques
(Arduino)

Program Electives EL 44 Elective (1) CS-ELEC1 3 Al, A2, B2, C2,

D1, D2

General Education GE 45 Entrepreneurship ENT401 2 Al,DI1,D2

& Skills

Research & Project PRJ 46 Graduation Project GP401 3 B2, C2, D1, D2
@

Emerging EM 47 Blockchain CCS403 3 Al, A2, B2, C2, D2

Technologies

Emerging EM 48 Cloud Computing CCS404 3 Al, A2,B2,C2,D2
Technologies and IoT

Program Electives EL 49 Elective (2) CS-ELEC2 3 Al, A2, B2, C2,

D1, D2

Research & Project PRJ 50 Graduation Project GP402 3 B2, C2, D1, D2
@

Elective options (for Elective 1 / Elective 2 and Science Elective):

Theme Theme Code No. Course Title Course Code CHs | Prerequisites/Co-requisites PILOs

Security SEC 1 Cryptography and CSE401 3 Al, A2, BI, B2,

Data Security C2,D2

Program Courses PC 2 Games CSE402 3 Al, A2, BIl, B2,

Development Cl1,C2,D1, D2

Programming & PROG 3 Network CSE403 3 Al, A2,BI,Cl1,Dl1
Algorithms Programming

Al & Data Al 4 Machine learning CSE404 3 Al, A2, BIl, B2,

C2,D2

Program Courses PC 5 Data Mining and CSE405 3 Al, A2, BIl, B2,

Data warehousing Cl1,C2,D1, D2
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Al & Data Al 6 Big data and CSE406 3 Al, A2, BI1, B2,

analytics C2,D2

Graphics & Vision GV 7 Image Processing CSE407 3 Al, A2,B2,C2
and Computer
Vision

Al & Data Al 8 Data Science CSE408 3 Al, A2, B1, B2,

C2,D2

Science Electives SCI 9 Science Elective CSE-EL Al, A2
Courses:

Science Electives SCI 10 General Physic SCI201 2 Al, A2

Science Electives SCI 11 General Biology SCI202 2 Al, A2

Science Electives SCI 12 General Chemistry SCI203 2 Al, A2
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I = Introduced; P = Practiced; M/A = Mastered/Advanced

# | Course Code Course Title Program Intended Learning Outcomes (PILOs)
Al A2 B1 B2 C1 C2 D1 D2
SUI100 | Islamic Culture I I I
2 SUA101 Arabic I I I
Language (101)
3 SUE101 English I I I
Language (101)
4 SUCONF Arabic Israeli I I I
Conflict
5 CCS100 | Computer Skills 1 1 1 1 1 | | I
6 CCS111 Programming I I I | I
Fundamentals
MATI101 | Mathematics (1) | | I
8 SUA102 Arabic | I I
Language (102)
9 SUE102 English I I I
Language (102)
10 SUNC | National Culture I I I
11 MATI102 | Mathematics (2) | | I
12 MATI103 Discrete | | 1
Mathematics
13 CCS112 Computer I I I I I
Programming
14 CCS113 Introduction to | | I I | I I I
Computer
Science
Vise deaan for Quality Assurance Head of Department Dean of Facility
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15 CCS201 | Object-Oriented P P
Programming
16 CCS202 Web Design P
17 CCS203 Computer P
Networks
18 MAT201 Probability and P
Statistics
19 CCS204 Database P P
Fundamentals
20 CCS205 Digital Logic P P
Design
21 FRCS202 | Communication P
Skills
22 CCS211 Operating P P
Systems
23 CCS212 Data Structures P P
and Algorithms
24 CCS213 Web P
Development
25 CCS214 Database P P
Management
Systems
26 CCS215 Computer P P
Organization
and Architecture
27 MAT202 Linear Algebra P
28 FCRM301 Research P
Methodology
29 CCS301 Information P P
Security
Vise deaan for Quality Assurance Head of Department Dean of Facility
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30 CCS302 Human- P P P
Computer
Interaction
31 CCS303 Software P P P P P P P P
Engineering
32 CCS304 Artificial P P P P P P
Intelligence
33 CCS305 Advanced P P P P P
Programming
34 CCS306 Computational P P P P
Theory
35 FRCS301 Professional P P P
Ethics
36 CCS307 Project P P P P
Management
37 CCS308 Mobile P P P P P
Applications
Development
38 CCS309 Compilers P P P P
Design
39 CCS310 Computer P P P P
Graphics and
Visualization
40 CCS311 Algorithms and P P P P P
Analysis
41 SCI-ELEC | Science Elective P P
42 CCS401 Modeling and M/A M/A M/A
Simulation
43 CCS402 Programming M/A M/A M/A M/A M/A
languages
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Techniques
(Arduino)

44

CS-ELECI

Elective (1)

M/A

M/A

M/A

M/A

M/A

M/A

45

ENT401

Entrepreneurship

M/A

M/A

M/A

46

GP401

Graduation
Project (1)

M/A

M/A

M/A

M/A

47

CCS403

Blockchain

M/A

M/A

M/A

M/A

M/A

48

CCS404

Cloud
Computing and
IoT

M/A

M/A

M/A

M/A

M/A

49

CS-ELEC2

Elective (2)

M/A

M/A

M/A

M/A

M/A

M/A

50

GP402

Graduation
Project (2)

M/A

M/A

M/A

M/A

51

CSE401

Cryptography
and Data
Security

M/A

M/A

M/A

M/A

M/A

M/A

52

CSE402

Games
Development

M/A

M/A

M/A

M/A

M/A

M/A

M/A

M/A

53

CSE403

Network
Programming

M/A

M/A

M/A

M/A

M/A

54

CSE404

Machine
learning

M/A

M/A

M/A

M/A

M/A

M/A

55

CSE405

Data Mining and
Data
warehousing

M/A

M/A

M/A

M/A

M/A

M/A

M/A

M/A

56

CSE406

Big data and
analytics

M/A

M/A

M/A

M/A

M/A

M/A

57

CSE407

Image
Processing and
Computer
Vision

M/A

M/A

M/A

M/A
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58 CSE408 Data Science M/A M/A M/A M/A M/A M/A
59 CSE-EL | Science Elective M/A M/A
Courses:
60 SCI201 General Physic M/A M/A
61 SCI202 | General Biology M/A M/A
62 SCI203 General M/A M/A
Chemistry
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PILOs Definitions (for reference)

PILO Code Description

Al | Demonstrate fundamental knowledge of computing, mathematics, algorithms and computer systems.

A2 | Explain and relate advanced and emerging computing concepts, architectures, tools and technologies.

B1 | Formulate and analyze computing problems and select appropriate models, tools and techniques.

B2 | Design, evaluate and improve computing solutions considering quality, security, constraints and societal impact.

C1 | Implement, test and debug software/system components using appropriate programming languages and development tools.

C2 | Develop and integrate secure computing applications and services across platforms and environments.

D1 | Communicate effectively and work independently or in teams to produce reports, presentations and project deliverables.

D2 | Demonstrate ethical, legal and social responsibility and engage in research and life-long learning.
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