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Assiut University
Faculty of Computers & Information
Department of Computer Science

Quality Assurance Unit

CS Undergraduate
Program Specifications

A. Basic Information
1. Program Title: Computer Science
Program Type: Single
Faculty (Faculties): Faculty of Computers and Information
Department: Computer Science
Assistant Coordinator: Prof. Marghny H. Mohamed
Coordinator: Prof. Adel A. Sweisy
Last date of program specifications approval: 2017- 2018

NSO »PDN

B. Professional Information

1. Program Aims
The program aims to provide the student with both breadth and depth of knowledge
in the concepts and techniques related to the design, programming, and application
of computing systems. Specifically, based on the constitutions of the Computing
Curricula (ACM/IEEE CS2001 and CS2008) out CS program aims to provide the
student with:

I.  System-level perspective.
The objectives associated with individual units in the body of knowledge tend to
emphasize isolated concepts and skills that can lead to a fragmented view of the
discipline. Graduates of a computer science program must develop a high-level
understanding of systems as a whole. This understanding must transcend the
implementation details of the various components to encompass an appreciation
for the structure of computer systems and the processes involved in their
construction and analysis.
II.  Appreciation of the interplay between theory and practice.
A fundamental aspect of computer science is the balance between theory and
practice and the essential link between them. Graduates of a computer science
program must understand not only the theoretical underpinnings of the discipline
but also how that theory influences practice.
II.  Familiarity with common themes and principles.

In the course of an undergraduate program in computer science, students will
encounter many recurring themes such as abstraction, complexity, and
evolutionary change. They will also encounter principles, e.g. those associated with
caching, (e.g. the principle of locality), with sharing a common resource, with
security, with concurrency, and so on. Graduates should recognize that these
themes and principles have broad application to the field of computer science and
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IV.

VL

must not compartmentalize them as relevant only to the domains in which they
were introduced.

Significant project experience.

To ensure that graduates can successfully apply the knowledge they have gained,
all students in computer science programs must be involved in at least one
substantial software project. Such a project (usually positioned late in a program of
study) demonstrates the practical application of principles learned in different
courses and forces students to integrate material learned at different stages of the
curriculum. Student need to appreciate the need for domain knowledge for certain
applications, and that this may necessitate study within that domain.

Attention to rigorous thinking.

This may be formal but need not be but should include discipline epitomized by
the use of sound practices which include planning, tracking progress, measuring
and generally managing quality; these needs to be seen to complement sound
design and sound choice of techniques.

Adaptability.

One of the essential characteristics of computer science over its relatively brief
history has been an enormous pace of change. Graduates of a computer science
program must possess a solid foundation that allows and encourages them to
maintain their skills as the field evolves.

2. Graduate attributes

The Computer Science program is designed to provide the student with the
foundations of the discipline as well as the opportunity for specialization. After
successfully completing the Computer Science program, the graduate should be
able to:

II.

ITI.

IV.

VI

VII.

VIIIL

IX.

Demonstrate knowledge and competence in fundamental areas of
computer science such as: algorithms, design and analysis, computational
theory, computer architecture and software based systems.

Apply mathematical foundations, algorithmic principles, and computer
science theory in the modeling and design, implementation, evaluation and
evolution of computer-based systems.

Apply knowledge of mathematics and science to real world problems; as
well as to analyze and interpret data.

Demonstrate the analytic skills necessary to effectively evaluate the
relative merits of software and computer systems, and algorithmic
approaches.

Understand and apply a wide range of principles and tools of software
engineering, such as design methodologies, choice of algorithm, language,
software libraries and user interface technique.

Understand and apply a wide range of principles and tools of natural
language processing and data mining.

Have a solid understanding of the used concepts in computer science to
be able to pursue further learning, whether as graduate students or on their
own.

Demonstrate an understanding of algorithms and data structures,
computer organization and architecture, programming language concepts,
compilers, networks, artificial intelligence, graphics, human computer
interfaces, and databases, and identify and define the computing
requirements for its solution.

Design, implement, and evaluate a computer-based systems, process,
component or program.

Use knowledge and understanding in the modeling and design of
computer-based systems in a way that demonstrates comprehension of
the tradeoff involved in design choices.
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3. Intended Learning Outcomes (ILOs)

a. Knowledge and Understanding
On successful completion of the program, graduates should be able to:

al.
a2.
a3.
a4.
ab.
ao.
a7.
a8.

a9.

alo.

all.

al2.

al3.

al4d.
alb.

ale.

al7.

als8.

alo.

a20.

Recognize the essential mathematics relevant to computer science.

Explain code written in high-level programming languages.

Demonstrate basic knowledge and understanding of a core of mathematical
analysis.

Demonstrate basic knowledge and understanding of a core of statistics.

Interpret and analyze data qualitatively and/or quantitatively.

Describe the principles and techniques of a number of application areas informed
by the research directions of computer science.

Show a critical understanding of the principles of artificial intelligence, image,
and pattern recognition.

Define the fundamental topics in computer systems, including hardware
architectures and operating systems.

Define the fundamental topics in computer science, including software
architectures, software engineering principles and methodologies, and software
tools.

Define advanced topics to provide a deeper understanding of some aspects of the
hardware systems design, operating systems, computer security and compiler
theory.

Discuss advanced topics to provide a deeper understanding of some aspects of
object-oriented analysis and design, and software engineering.

Identify advanced topics to provide a deeper understanding of some aspects of
the artificial intelligence, image processing, and computer graphics and
animation.

Express strong knowledge of fundamentals of programming and the construction
of computer-based systems.

Describe strong knowledge of fundamentals of data structures and algorithms.
Show a critical understanding of the broad context within computing including
issues such as quality, reliability, enterprise, employment law and accounting,.
Provide a deeper understanding of legal, professional and moral aspects of the
exploitation of computing.

Recognize the knowledge of tools, practices and methodologies used in the
specification, design, implementation and critical evaluation of computer
software systems.

Define and assess criteria for measuring the extent to which a computer system
is appropriate for its current deployment and future evolution.

Define the current and underlying technologies that support computer processing
and inter-computer communication.

Define the principals of generating tests which investigate the functionality of
computer programs and computer systems and evaluating their results.

b. Intellectual Skills
On successful completion of this program, graduates should be able to:

bl.

b2.
b3.
b4.
b5.
bé.
b7.

Formulate traditional and nontraditional problems, set goals towards solving
them, and observe results.

Compare between (algorithms, methods, techniques...etc).

Classify (data, results, methods, techniques, algorithms.. etc.).

Identify attributes, components, relationships, patterns, main ideas, and errors.
Conclude the result of the proposed solutions.

Restrict solution methodologies upon their results.

Compose criteria, and verify solutions.
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b8.

b9.

b10.

b1l.

b12.

b13.

b14.

b15.

b1e.

b17.

b18.

Identify a range of solutions and critically evaluate and justify proposed design
solutions.

Solve computer science problems with pressing commercial or industrial
constraints.

Generate an innovative design to solve a problem containing a range of
commercial and industrial constraints.

Formulate and model computer systems at different and appropriate levels of
abstraction.

Create and/or justify designs to satisfy given requirements (synthesis,
evaluation, application).

Analyze and evaluate a range of options in producing a solution to an identified
problem.

Analyze problem from written descriptions; derive requirements specifications
from an understanding of problems (analysis, synthesis).

Outline the concepts, principles, theories and practices underpinning computing
as an academic discipline.

Develop and assess criteria to measure the appropriateness of a computer system
for its current deployment and future evolution, and to interpret the results
thereof.

Create ideas, proposals and designs effectively using rational and reasoned
arguments for presentation to a range of audiences.

Evaluate the results of tests to investigate the functionality of computer systems.

c. Professional and Practical Skills

On successful completion of this program, graduates should be able to:

cl.
c2.
c3.
c4.

cb.

c6.

c7.

c8.

c9.

c10.

cll.

cl12.

c13.
cl4.

c15.
cle.

Use appropriate programming languages and design methodologies.

Use appropriate web-based systems, tools and design methodologies.

Use appropriate database systems.

Perform independent information acquisition and management, using the
scientific literature and Web sources.

Specity, design, and implement computer-based systems.

Evaluate systems in terms of general quality attributes and possible tradeoffs
presented within the given problem.

Apply the principles of effective information management, information
organization, and information-retrieval skills to information of various kinds,
including text, images, sound, and video.

Apply the principles of human-computer interaction to the evaluation and
construction of a wide range of materials including user interfaces, web pages,
and multimedia systems.

Identify any risks or safety aspects that may be involved in the operation of
computing equipment within a given context.

Deploy effectively the tools used for the construction and documentation of
software, with particular emphasis on understanding the whole process involved
in using computers to solve practical problems.

Make effective use of general computing facilities, plan and manage a project to
complete within budget and schedule.

Appreciate and manage the need for continuing professional development in
recognition of the need for lifelong learning.

Address and apply professional, moral and ethical issues within the discipline.
Operate computing equipment efficiently, taking into account its logical and
physical properties.

Use investigative skills to research new and novel aspects of their work.

Apply tools and techniques for the design and development of applications.

d. General and Transferable Skills
On successful completion of this program, graduates should be able to:
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di1.
d2.
d3.
d4.
ds.
de.

d7z.
ds.
d9

d10.
d11.
di2.
di13.
d14.
d15.

di1e.

Communicate effectively by oral, written and visual means.
Work effectively as an individual and as a member of a team.
Collaborate effectively within multidisciplinary team.

Work in stressful environment and within constraints.
Prepare and present seminars to a professional standard.
Prepare technical reports, and a dissertation, to a professional standard; use IT

skills and display mature computer literacy.
Demonstrate efficient IT capabilities.

Lead and motivate individuals.

Manage tasks and resources.

Acquire entrepreneurial skills.

Manage one's own learning and development.
Prepare their work in the form of reports.

involving a quantitative dimension.

Search for information and adopt life-long self-learning.

resources, technical repositories and library-based material.

4. Academic standards

4a.

External references for standards

Communicate effectively with team members, managers and costumers.
Exhibit appropriate numeracy skills in understanding and presenting cases

Develop a range of fundamental research skills, through the use of online

The academic standards invoked in this specification are driven based on the National

Academic Reference Standards (NARS) for “Computing” approved by the National
Authority of Quality Assurance and Accreditation of Education on October 2010.

4b.
See

Comparison of provision to external references
the attached document “Program Matrices”.

5. Curriculum Structure and Contents

5a.
5b.

Program duration: 144 credit hours.
Program structure

e No. of credit hours of Compulsory (100), Elective (44)
e No. of program Levels (in credit-hours system): 4 levels.

The following table summarizes the program structure.

Subject Area Credit CS Program | Tolerance
Hours %

Humanities, ethical and Social Sciences (Univ. 18 125 % 8-10 %

Req.)

Mathematics and Basic Sciences 28 19.44 % 16-18 %

Basic Computing Sciences (institution req.) 42 29.17 % 26-28 %

Applied Computing Sciences (specialization) 42 29.17 % 28-30 %

Projects and Training 14 9.72% 6-10 %

Subtotal 144 100 % 84-96 %

Optional (Institution character-identifying 15 N/A 4-16 %

subjects)

Total N/A N/A 100 %

6. Program Courses
6a. Compulsory Courses

CS Undergraduate Program

Page 7



General requirements

No. of Program ILOS Covered (by No.)
Course .. .
Code Course name | Prerequisites | Credit hours/week
Lect. | Lab | Exer. a’s b’s c’s d’s
HuM111 | Enelish ) 2 2 | 7| T T | 41441012 [ 13,610,123
Language I
Social Context of - - - 1-
HUM121 Computing 1 1 215,16 1-2 | 1-2,13 1-4
HUM132 | [nterpersonal ) 2 2 | T | T 15 | 14| 15 12
Communication
i - 1,2,15,16 | 1- -
HUM231 Busuqegs ‘ 5 ’ i i 2,15, 1-3 | 1313 17
Administration
; - - 1-3 1-3 | 1-3
HUM?232 Techmcal HUM111 5 ’ 19
Writing
Computers and - - - | 1- 1-3 | 1-3,13
HUM?241 Ethics 1 1 21516 1-9
Institution requirements
No. of hours/week | Program ILOS Covered
Course .. .
Code Course name Prerequisites | Credit (by No.)
Lect. | Lab | Exer. | a’s | b’s s | ds
MATH101 | Mathematics I - 3 3 - 2 1,2 1,6 1-3 | 1-3
MATH102 | Mathematics II MATH101 3 3 - 2 1-5 1-6 1-4 1-3
MATH?202 | Probability and MATHIO2 T 5 1 5 opr| © |125] 16 | 14 | 13
Statistics
CS201 Discrete Structures MATH102 3 3 - 2 1,2 1-6 1-4 1-4
PHYS101 | Physics I - 3 2 | 2Hs - 1-6 | 14 | 1-6 | 1-6
PHYS102 | Physics I - 3 2 | 2Hs - 1-57| 14 | 15 | 1-6
EE101 Electronics - 3 2 2 HS - 1-5 1-6 1-5 1-6
EE102 Digital Circuits EE101 2 3 | 2Hs - 1-8 [ 138 | 16 | 15

CS Undergraduate Program
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Basic Computing Sciences (Institution Requirements)
No. of hours/week Program ILOS Covered
Course - .
Code Course name Prerequisites | Credit (by No.)
Lect. | Lab | Exer. a’s b’s c’s d’s
Cs141 | Programming 11101 3 3 | 3Hr - 171114 | 15 13 | 15
Fundamentals
Csp1y | Data Structures =2 3 | 3 |2HT| - 15 | 121011 | 1-6 | 16
and Algorithms
Csn | Qbject-Oriented . 3 | 3 |2HT| - 1-4 1-5 12 | 1-6
Programming
Cs301 Operating CE1 3 3 | 2yr 1-3,5-8 1-5 1-5 1,2
Systems
Csss1 | Somputer MOLE0L 51 3 | apr _ 5,6 | s
Graphics
TenE 17 1-6,8 1-6
CS361 Art1f1.<:1a1 1T101, CS201 3 3 2 1T 1.8
Intelligence
Software CS211 1-10 1-3 1-
CS391 | Engineering 3 3 - 2 1720 ,6,9,10, 1-6, | 6,14-
T 12,14-18 16
15212 | Databases 15201 3 3 | oqr - 1-7 1-5 1-6 2?4
IT101 | IT Fundamentals - 3 3 | 3HT 1-6,8,9 1-3 1-4 | 14
1-4,6-7,1 1-6 1-5
251 | PR tHot 3 | 3 | - 2 o710 1-6
Communications
Computer IT251, T 1-10,19 1-15 1-6
11351 Networks CE221 3 5 | 2H 1-6
Computer CS141, T 1-8,1819 |15 1-3
CE221 Architecture CS201 3 5 | 2H 14
Specialization requirements
No. of Program ILOS Covered (by No.)
Course . .
Code Course name Prerequisites | Credit hours/week
Lect. | Lab | Exer. | a’s | b’s c’s | d’s
1st Level Courses
csi4p | Programming IT101 3 | 3 |3mr e s
Fundamentals 14
IT101 IT Fundamentals - 3 3 I_?T 1-9 1,2 1-4 1-4
MATH101 | Mathematics I - 3 3 - 1,2 1,6 1-3 1-3
MATH102 | Mathematics II MATH101 3 3 - 1-5 1-6 1-4 1-3
PHYS101 | Physics 1 - 3 2 |2Hs 1-6 1-4 1-6 1-6
PHYS102 | Physics II - 3 2 |2H5 1-5,7 1-4 1-5 1-6
EE101 Electronics - 3 2 |2HS 1-5 1-6 1-5 1-6
EE102 | Digital Circuits EE101 2 2 |2H5 1-8 1,3-8 1-6 1-5
- - 414 |4,1012 1,
. 3,6,
HUM111 | English Language I 2 2 1012
13
2nd Level Courses
CS201 Discrete Structures MATH102 3 3 - 1,2 1-6 1-4 1-4
Data Structures and 2 1,4,5, 2- 1-6 1-6
5211 Algorithms 5241 3 3 HT 2,3 10,11,1
CS Undergraduate Program Page 9




CSo41 Ob]ect—Orlgnted Cs141 3 3 2 - 1-4 1-5 1,2 1-6
Programming HT
Databases 5 - 1-7 1-5 1- 1,3-
15212 15201 3 3 6,911 | 6,11,14-
Hr
16
Project Management 2 - 1,2,15- 1,2 1 1-6
15221 IT101 2 2 Ho 17.20
251 Data Communications T101 3 3 - 2 16-4;, 2-6 1-5 1-6
Computer 2 - 1- 1-5 1-3 1-4
CE221 Architecture CS141, C5201 3 3 HT 8,18,19
MATL202 Prol?al?lllty and MATH102 » 5 2 1-5 1-6 1-4 1-3
Statistics HT
Specialization requirements
Cour No. of Program ILOS Covered (by
((:):)1 dze Course name Prerequisites | Credit hours/week No.)
Lect. | Lab | Exer. | a's [ b’s s |ds

3rd Level Courses

1-5 2-11 1- 1-6
CS311 | Algorithm Design and Analysis CS211 3 3 - 2 7,14-
16
CS321 | Operating Systems CE221 3 3 éT - 1-8 1-5 15112
CSs141, 1-5 1-5 1-5 1-
CS342 | Automata and Language Theory CS01 3 3 - 2,18 35
. 2 - 1-7 1,3,5 1-4 1-
CS351 | Computer Graphics IT101, CS201 3 3 Hr 68 6,8
(CS352 | Image Processing CS211 3 3 éT ) 1-8 1-6 15 | 1-6
CS361 | Artificial Intelligence IT101, CS201 3 3 éT ) 1-6 1-8 16| 18
381 Software Development and CS211, 3 3 3 - 1-10 1-15 1-6 | 1-6
Professional Practice CS391 Ho
(CS382 | Field Training 15221 3 - - - 1-8 1-10 | 1-8 | 1-6
2 1-3 1
. . 1-10 |,6,9,10, )
CS391 | Software Engineering CS211 3 3 - 17.20 | 1214 1-6, 6,11:_
18
1T251, 2 - 1- 1-5 1-7 | 19
IT351 | Computer Networks CE21 3 3 Hr 10,19
4th Level Courses
Parallel Computation CS311, - - 1-9 1-5 1-4 | 1-4
C5431 CS301 3 -
CS211, - 1-6 3-6 1-4 | 1-4
(5441 | Compiler Construction CS341, 3 - -
CE221
Ccsa71 Introduction to Computer Security CS211, IT351 3 3 I_%o - 1-8 2-6 CZ,AJ; 1-4
Cs481 Capstone Project I CS381, 15221 3 1 H4S - 1-8 1-10 | 1-8 | 1-6
CS482 Capstone Project 11 CS381, 15221 3 1 Ijlls - 1-8 1-10 1-8 | 1-6

CS Undergraduate Program
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6b. Elective Courses

General requirements

Course No. of Program ILOS Covered
Code Course name Prerequisites | Credits hours/week (by No.)
Lect. | Lab | Exer. | a's b’s | ¢’s d’s
HUM112 | English Language II HUM111 2 2 - - 1,2 1-3 | 1-3 | 1-7
HUM122 | Intellectual Property - 1 1 1,2 1-3 | 13 | 1-7
HUM131 | Organizational 2 2 12 |13 | 13 | 17
Behavior
Computing - 2
HUM133 . 2 1,2 1,2 1,2 1,2
Economics
HUM141 | Computer Law - 2 2 12,1516 | 1,2 | 1,213 | 1-7
HUM142 | Frivacy and Civil 1 1 15 (14 | 23 | 13
Liberties
HUM151 | Hand Drawing 2 2 3 H° 51_51)’4 1-3 1,2 1-4
HUM152 History 9f ’ 2 24,5, 13 | 24 | 13
Computing 6,9
HUM153 | Islamic Culture 1 1 1,2 1,2 1,2 1,2
HUM154 | Scientific Thinking 1 1 1-4 1-5 | 1,2 | 14
Institution requirements
Course No. of Program ILOS Covered
Code Course name Prerequisites | Credit hours/week (by No.)
Lect. | Lab | Exer. a’s b’'s | c's | d’s
MATH201 | Mathematics I1I MATH102 3 3 - 2 - 68 |16 1,2
MATH301 | Numerical Analysis MATH102 3 3 - 2 1-3 1-6 | 1-7 | 1-7
Operation Research CS201 2 1,2,3,
CS301 3 3 T - 479 14 | 13 | 15
Simulation and 2 - 1,2,3,4-
CS302 Modeling MATH202 3 3 T 789 14 | 13 | 15
ioi i - 1-3 1-
EE201 Digital $1gnal MATH201 3 3 2 5 |4 14
Processing HT
Basic Computing Since requirements
No. of Program ILOS Covered (by No.)
Course - .
Code Course name | Prerequisites | Credit hours/week
Lect. | Lab | Exer. | a’s b’s c’s d’s
coaap | visual — A 1-6 15 | 15 | 16
Programming HT
Foundations of 3 2
IS201 | Information IT101 3 HT 1-8 111 | 1-6,8 | 1,3,4-7
Systems
File 2 2 1,57, | 1,24,
1521 Organization 5241 3 HT 28 248 914 | 89,11
Systems IT101 3569 1,2, 2,3,4,6,
IS231 | Analysis and 3 1 13’ 1’5 17 0| 48 56,9 | 8-10,
Design T 12,14,17 13,14
1-8 1-3 1-5
1371 Web ‘ CS141, 1T251 3 17
Programming
CS Undergraduate Program Page 11




Introduction to
MM301 | Multimedia CS5241 3
Technology
Specialization requirements
Cotrse No. of Programe ILOS Covered (by
Code Course name Prerequisites | Credit hours/week No.)
Lect. | Lab [ Exer. | a’s [b's |c's  [ds
1st Level Courses
HUM112 | English Language I | HUM111 2 2 - 1,2 23 |13 1-7
HUM122 Intellectual i 1 1 - 1,2 1-3 |1-3 1-7
Property
HUMI31 Organ‘lzatlonal i 5 5 - 1,2 1-3 |13 1-7
Behavior
HUMI33 Comput'mg - 5 » - 1-6 1,2 |1-3 1-7
Economics
HUM141 | Computer Law - 2 2 - 1,2,15,16 1-5 [ 1,313 | 14
HUM142 Prlvac‘y and Civil - 1 1 - 1-3 14 | 23 13
Liberties
HUM151 | Hand Drawing - 2 1 |3Hs 1-4 AR R e
HUMI152 History 9f - 5 5 - 2-6,9 13 |24 13
Computing
HUM153 | Islamic Culture - 1 1 - 1,2 1,2 |12 1,2
HUM154 | Scientific Thinking - 1 1 - 1-4 15 |12 1,2
2nd Level Courses
Foundations of 1-10 1-10 | 1-6,8
15201 Information IT101 3 3 |2HT 3-7
Systems
15211 File Organization CS5241 3 3 |2HT 1-9 14 | 1-6 1-6
Systems Analysis 3 3,5,6,9 1- 1-5
15231 | and Design IT101 3 - 11,13,15,17,20 | 6,2- 1-8
15
MATH201 | Mathematics 111 MATH102 3 3 - 1-3 1-6 |17 1-7
I ; 13 -
pEo01 | Digital Signal MATH201 | 3 | ° |2H: o4 14
Processing
3rd Level Courses
CS301 Operation Research | C5201 3 3 |2HT 1-7,9 1-4 |13 1-5
i i 1-9 1-4 1-
cospy | Simulationand oy g |3 | P | 2w ° s
Modeling
coaqp | Viswal Cs211 3 S 2w 1o B R P
Programming
Advanced 2 1-7 13,6 | 1-4
535 Computer Graphics 5351 3 3 Ho 8 8
IT371 Web Programming | CS141, IT251 3 3 |2HT 1-8 13 |15 1-7
Introduction to
MM301 | Multimedia CS241 3 3 |2HT
Technology
MATH301 | Numerical Analysis | MATH102 3 3 - 1-3 1-6 | 1-7 1-7
4th Level Courses
1-4 1- 2-
oy | Advanced Cs321 3 2 |3Hs N e
Operating Systems
Programming CS211, . 1-6 1-5 |1-6
C5ad2 Language Design CE221 3 3 |2H 1-6
1- 1-3 | 1-
Coasy | Computer CS352 3 | 3 |2mr > A e W
Animation
CS Undergraduate Program Page 12




CS241 1-3 14 | 1-3
o e ’ T -
C5452 Computer Vision PEYS102 3 3 |2H 1-5
i 14 13 |16
CS461 Intelligent Systems CS361 3 3 Ijo 14
i i 14 13 |16
CS462 Machine Learning CS361 3 3 éo 14
iti 14 13 | 1-
C5463 Pattern Recognition CS361 3 3 HZO 3 6 14
CSs472 Software Quality 2 1-10 1- 1-5
Assurance and CS211, IT351 3 3 Ho 6,16~ 1-7
Testing 18
1-4 1-6 1-2
CS491 Advanced Database CS391 3 3 1_?0 16
15411 Distributed and 3 3 2 1-4 1-6 |12 16
Object Databases Ho
15412 Data Mining and 2 1-5 1-8 | 1-6
Business 15212 3 3 Ho 1-5
Intelligence
15414 Wireless and 3 3 2 1-9 16 |15 17
Mobile Computing Ho
1-6 1-6 1-5
1T431 Network . 7251 3 3 2 17
Programming Ho
1T432 Web Programming 1351 3 3 I_?O 1-8 1-3 |15 17
1T371 Virtual Reality CS141, IT251 3 3 éo
MM411 | Advanced 2 1-6 1-5 | 1-3
Computer 3 3 Ho 1-4
Architecture
1-6,8 1-5 1,3-5
CE421 | Embedded Systems CED1 3 3 }?o 12
CE422 Software Quality 1-10 1- 1-5
Assurance and CE221 3 3 |2HT 6,16- 1-7
Testing 18

7. Contents of Courses
Syllabus: See the below

8. Program Admission Requirements
High score in secondary school education certificate in (Mathematical Section).

9. Regulations for progression and program completion
Please, refer to faculty bylaw (Curriculum of Undergraduate Programs), 2004, pages 4-5.

10. Student Assessment (Methods and rules for student assessment)

Method (tool)

Intended leaning outcomes assessed

1- Written examinations Knowledge and Understanding - Intellectual Skills

Professional Skills - General Skills

2- Oral examination

Knowledge and Understanding - Intellectual Skills

3- Laboratory examination Professional Skills - General Skills

4- Graduation project

Professional Skills - General Skills

CS Undergraduate Program
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5- Reports and homework Knowledge and Understanding

11. Program Evaluation

Joint Discussion

Evaluator Tool Sample
1- Senior students Questionnaires
2- Alumni Questionnaires
3- Stakeholders Questionnaires,

4-External Evaluator(s) (External Examiner(s))

Review Reports

CS Undergraduate Program
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Assiut University
Faculty of Computers & Information
Department of Computer Science
Quality Assurance Unit

CS Undergraduate Program
Matrices

The main description of Computer Science Program can be summarized in different types of
matrices. These matrices are:

1.

Academic Standards Matrix
This matrix shows the ILOs invoked in CS Program Specifications and those
existing in NARS and the corresponding between them.

Program Matrix I (Courses - NARS General)
This matrix shows how CS Program Courses can cover the NARS general ILOs.

Program Matrix II (Courses - NARS Special)
This matrix shows how CS Program Courses can cover the NARS special ILOs.

Program Matrix III (Courses - Knowledge and Understanding SKills)
This matrix shows how CS Program Courses can cover Knowledge and
Understanding Skills invoked in CS Program Specifications.

Program Matrix IV (Courses - Intellectual SKkills)
This matrix shows how CS Program Courses can cover Intellectual Skills invoked
in CS Program Specifications.

Program Matrix V (Courses - Professional and Practical Skills)
This matrix shows how CS Program Courses can cover Professional and Practical
Skills invoked in CS Program Specifications.

Program Matrix VI (Courses - Transferable SKills)
This matrix shows how CS Program Courses can cover Transferable Skills
invoked in CS Program Specifications.

Program Matrix VII (Aims - ILOs)
This matrix shows how CS Program ILOs can cover the program aims.

Teaching and Learning Methods Matrix VIII (ILOs-Teaching and
Learning Methods)

This matrix shows what teaching methods are covered by CS Program ILOs.

10. Assessment Methods Matrix VIIII (ILOs-Assessment Methods)

This matrix shows what assessment methods are covered by CS Program ILOs

CS Undergraduate Program Page 16



Academic Standards (Knowledge and Understanding Skills)(October2010) Computer Sciences

C di .
CS Program ILOs RS NARS ILOs - General NARS ILOs - Special
al. Recognize the essential mathematics relevant to computer science. Al 1. Essential facts, concepts, principles and Al. Understand the essential
theories relating to computing and mathematics relevant to computer
a2. Explain code written in high-level programming languages. A2 information and computer applications as science.
appropriate to the program of study. A2 hiohlevel .
a3. Demonstrate basic knowledge and understanding of a core of K4 A3 2. Modeling and design of computer-based ' Ijse igh-ievel programming
mathematical analysis. systems bearing in mind the trade-offs. anguages. .
3. Tools, practices and methodologies used A3. Demonstrate basic knowledge and
a4. Demonstrate basic knowledge and understanding of a core of K4 A3 in the specification, design, understanding of a core of analysis,
statistics implementation and evaluation of algebra, applied mathematics and
computer software systems. statistics.
a5. Interpret and analyze data qualitatively and/or quantitatively. A4 4. Criteria and specifications appropriate to | o4, Interpreting and analyzing data
specific problems, and plan strategies for S L
: _ : _ their solution qualitatively and/or quantitatively.
26. Describe the principles and techniques of a number of application K5 A5 :
areas informelzl b tlk)le research dirjctions of computer sggnce 5 The extent to which a computer-based A KI}OW and understar.ld the
y P ' system meets the criteria defined for its principles and techniques of a
a7. Show a critical understanding of the principles of artificial intelligence, | K1 A6 current use and future devc?lop ment. flumber of application aregs :
. d vatt ” 6. The current and underlying technologies informed by the research directions
image, and pattern recognition. .
g5 andp & that support computer processing and of the subject, such as artificial
— . . inter-computer communication. intellicence. databases and
a8. Define the fundamental topics in computer systems, including K1 A7 7. Principals of generating tests which gence, :
hardware architectures and operating systems. investigate the functionality of computer computer graphics.
programs and computer systems and AO. Show a critical understanding of
29. Define of fundamental topics in computer science, including software | K1 A7 evaluating their results. the principles of artificial
architectures, software engineering principles and methodologies, and 8. Management and economics principles intelligence, image, and pattern
software tools. relevant to computing and information recognition.
disciplines. A7. Understanding of fundamental
a10.Define advanced topics to provide a deeper understanding of some A8 I .

] } topics in Computer Science,
aspec.ts of the har@ware systems design, operating systems, computer 9. Professional, moral and ethical issues including hardware and software
security and compiler theory. involved in the exploitation of computer architectures, software engineeting

technology and be guided by the T :
al1.Discuss advanced topics to provide a deeper understanding of some A8 : : : principles and methodologics,
appropriate professional, ethical and legal o : . d sof
. . . . perating systems and software
aspects of object-oriented analysis and design, and software
engineering. tools.

CS Undergraduate Program
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CS Program ILOs

Corresponding
in NARS

NARS ILLOs - General

NARS ILOs - Special

a12.1dentify advanced topics to provide a deeper understanding of some
aspects of the artificial intelligence, image processing, and computer
graphics and animation.

A8

al3.Express strong knowledge of fundamentals of programming and the
construction of computer-based systems.

K1,K2

al4.Describe strong knowledge of fundamentals of data structures and
algorithms.

K1

al5.Show a critical understanding of the broad context within computing
including issues such as quality, reliability, enterprise, employment law
and accounting.

K8

a16.Provide a deeper understanding of legal, professional and moral
aspects of the exploitation of computing.

K8,K9

al7.Recognize the knowledge of tools, practices and methodologies used
in the specification, design, implementation and critical evaluation of

computer software systems.

K3

a18.Define and assess criteria for measuring the extent to which a
computer system is appropriate for its current deployment and future
evolution.

K5

a19.Define of the current and underlying technologies that support

computer processing and inter-computer communication.

Ko

a20.Define of the principals of generating tests which investigate the
functionality of computer programs and computer systems and
evaluating their results.

K7

practices relevant to the computing and
information industry.

10. Current developments in computing
and information research.

11. Requirements, practical constraints and
computer-based systems

AS8.

Select advanced topics to provide a
deeper understanding of some
aspects of the subject, such as
hardware systems design, object-
oriented analysis and design, and
artificial intelligence, and parallel
and concurrent computing.

CS Undergraduate Program
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Academic Standards (Intellectual Skills)

C di .
CS Program ILOs RS NARS ILOs - General NARS ILOs - Special
bl. Formulate traditional and nontraditional problems, set goals B1 11. Analyze a wide range of problems and provide | B1. Define traditional and
towards solving them, and observe results. solutions related to the design and nontraditional problems, set
: : construction of computing systems through goals towards solving them,
b2. Compare between (algorithms, methods, techniques...ctc). B2 suitable algorithms, structures, diagrams, and and. observe results.
. . . th i thods. B2. Perf i
b3. Classify of (data, results, methods, techniques, algorithms... etc.). B3 otherappropriate me 10C ) criot compfansons
12. Apply the concepts, principles, theories and between (algorithms,
b4. Identify attributes, components, relationships, patterns, main ideas, B4 practices underpinning computing as an methods, techniques...ctc).
and errors. academic discipline. B3. Perform classifications of
13. Understand and analyze problems and (data, results, methods,
b5. Conclude the result of the proposed solutions. B5 evaluate computer software systems for their techniques, algorithms..
: : : : solution. etc.).
b6. Restrict solution methodologies upon their results. BO I4. Define and assess criteria to measure the B4. Identify attributes,
b7. Compose criteria, and verify solutions. B7 appropriateness of a computer syste@ for its components', rleatlonshlps,
current deployment and future evolution, and patterns, main ideas, and
b8. Identify a range of solutions and critically evaluate and justify B8 to interpret the results thereof. CITOTS.
proposed design solutions. I5. Analyze, propose and evaluate alternative B5. Summarize the proposed
computer systems and processes taking into solutions and their results.
b9. Solve computer science problems with pressing commercial or B9 account limitations, constraints, fit-for- B6. Restrict solution
industrial constraints. purpose, general quality, and possible trade- methodologies upon their
: : : — offs within the parameters of the problem. results.
b10. Generate an innovative design to solve a problem containing a range B10 16. Synthesize ideas, proposals and designs B7. Establish criteria, and verify
of commercial and industrial constraints. . . . .
effectively using rational and reasoned solutions.
b11. Formulate and model computer systems at different and appropriate arggments for presentation to a range of B8, Idennfy. a range of solutions
. audiences. and critically evaluate and
levels of abstraction. ) )
17. Generate and evaluate the results of tests to justify proposed design
b12. Create and/or justify designs to satisfy given requirements 13,18 investigate the functionality of computer solutions.
(synthesis, evaluation, application). systems. B9. Solve computer science
I8. Reach computing judgments considering problems with pressing
b13 Aﬂalyze and eValuate a range Of OptiOnS 1n producing a SOlutiOﬂ to IS balanced COStS, beneﬁts’ Safety’ qua]itY, Commercial or industrial
an identified problem. reliability, and environmental impact. constraints.

CS Undergraduate Program
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b14. Analyze problem from written descriptions; derive requirements
specifications from an understanding of problems (analysis,
synthesis).

11

industry.

b15. Outline the concepts, principles, theories and practices
underpinning computing as an academic discipline.

12

b16. Develop and assess criteria to measure the appropriateness of a

computer system for its current deployment and future evolution,

and to interpret the results thereof.

4

b17. Create ideas, proposals and designs effectively using rational and
reasoned arguments for presentation to a range of audiences.

16

b18. Evaluate the results of tests to investigate the functionality of
computer systems.

17

of knowledge areas.

19. To be guided by the professional, legal, moral
and ethical issues relevant to the computing

110.Read and evaluate research papers in a range

B10.

design to solve a problem

Generate an innovative

containing a range of
commercial and industrial

constraints.

Academic Standards (Professional and Practical Skills)

C di .
CS Program ILOs s | NARS ILOs - General NARS ILOs - Special
cl. Use appropriate programming languages and design C1 P1. Operate computing C1. Use appropriate programming languages, web-based
methodologies. equipment effectively, systems and tools, design methodologies, and database
: : recognizing its logical and systems.
c2. Use appropr.late web-based systems, tools and design C1 physical properties, C2. Communicate effectively by oral, written and visual means.
methodologies. capabilities and limitations. | C3. Perform independent information acquisition and
3. Use appropriate database systems, 1 P2. Effectively deploy management, using the scientific literature and Web
computers to solve sources.
c4. Perform independent information acquisition and C3 practical problems. C4. Prepare and present seminars to a professional standard.
management, using the scientific literature and Web sources. P3. Deploy effectively the C5. Perform independent information acquisition and
knowledge and tools used management, using the scientific literature and Web
c5. Specity, design, and implement computer-based systems. P2 Cc7 for the construction and sources.
: : : documentation of C6. Prepare technical reports, and a dissertation, to a
cb. Evalgate systems in terms of g.en éral qua.hty attributes and 8 computer applications. professional standard; use IT skills and display mature
possible tradeoffs presented within the given problem. computer literacy.

CS Undergraduate Program
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c7. Apply the principles of effective information management,
information organization, and information-retrieval skills to
information of various kinds, including text, images, sound,
and video.

c9

c8. Apply the principles of human-computer interaction to the
evaluation and construction of a wide range of materials

including user interfaces, web pages, and multimedia systems.

C10

9. Identify any risks or safety aspects that may be involved in the
operation of computing equipment within a given context.

pP7

C11

c10.Deploy effectively the tools used for the construction and
documentation of software, with particular emphasis on
understanding the whole process involved in using computers
to solve practical problems.

P3

C12

c11.Make effective use of general computing facilities, plan and
manage a project to complete within budget and schedule.

P1

c12. Appreciate and manage the need for continuing professional

development in recognition of the need for lifelong learning.

C3

c13.Address and apply professional, moral and ethical issues
within the discipline.

19

c14.Operate computing equipment efficiently, taking into account
its logical and physical properties.

P1

c15.Use investigative skills to research new and novel aspects of
their work.

110

c16.Apply tools and techniques for the design and development
of applications.

P2

P4.

P5.

Po.

P7.

Work effectively
individually, under direct
supetvision and/or as part
of a team.

Use an appropriate mix of
tools and aids in preparing
and presenting reports for a
range of audiences,
including management,
technical, users or the
academic community.
Commercialize knowledge
and skills to computing
community and industry.
Assess the implications,
risks or safety aspects
involved in the operation
of computing equipment
within a specific context.

C7. Specity, design, and implement computer-based systems.
C8. Evaluate systems in terms of general quality attributes and
possible tradeoffs presented within the given problem.

C9. Apply the principles of effective information management,
information organization, and information-retrieval skills
to information of various kinds, including text, images,
sound, and video.

C10. Apply the principles of human-computer interaction to
the evaluation and construction of a wide range of
materials including user interfaces, web pages, and
multimedia systems.

C11. Identify any risks or safety aspects that may be involved
in the operation of computing equipment within a given
context.

C12. Deploy effectively the tools used for the construction and
documentation of software, with particular emphasis on
understanding the whole process involved in using
computers to solve practical problems.

C13. Prepare technical reports, and a dissertation, to a
professional standard.

CS Undergraduate Program
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Academic Standards (Transferable Skills)

Corresponding in

CS Program ILOs NARS NARS ILOs - General NARS ILOs - Special
d1. Communicate effectively by oral, written and visual | T6 C2 T1. Demonstrate the ability to make use of a range of learning -
means. resoutces and to manage one's own learning.
: __ T2. Demonstrate efficient skills in team management, time
d2. Work effectively as an individual and as a member of | T2 management and organizational skills.
a team. T3. Show effective information-retrieval.
d3. Collaborate effectively within multidisciplinary team. | P4 T4 Work 11.1 stressfyl environment and within constraints,
cope with multiple tasks.
d4. Wortk in stressful environment and within constraints. | T4 T5. Exhibit appropriate numeracy skills in understanding and
presenting cases involving a quantitative dimension.
d5. Prepare and present seminars to a professional | P5 C4 T6. Exhibits communication skills, public speaking and
standard. Presentation skills, and delegation, writing skills, oral
delivery, and effectively using various media for a variety
do. Prepare' technical reports, and. a dissevrtation, to a C6 of audiences.
professlonzlxl standard; use IT skills and display mature T7. Display effective use of general computing facilities.
computer literacy. T8. Develop a range of fundamental research skills, through
7. Demonstrate cfficient IT capabilitics. T3.T7 the use of online reéources, technical repositories and
library-based material.
dS. Lead and motivate individuals. T9. Demonstrate an appreciation of the need to continue
professional development in recognition of the
d9. Manage tasks and resources. T2 requirement for Life Long Learning.
d10. Search for information and adopt life-long self- | T3, T9 | C5
learning.
d11. Acquire entrepreneurial skills. P6
d12. Manage one's own learning and development T1,T9
d13. Prepare their work in the form of reports P5 C13
d14. Communicate effectively with team members, T6 C2
managers and costumers.
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d15. Exhibit appropriate numeracy skills in understanding | T5
and presenting cases involving a quantitative
dimension.

d16. Develop a range of fundamental research skills, T8
through the use of online resources, technical
repositories and library-based material.
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Academic Standards Matrix

Knowledge and Understanding Skills
NARS ILOs Covering ILOs in NARS ILOs Covering ILOs in
General CS Program Special CS Program
K1 a7,a8,a9,al3,al14 Al al
K2 al3 A2 a2
K3 al7 A3 a3, a4
K4 a3, a4 A4 a5
K5 26, a18 A5 a6
K6 al9 A6 a7
K7 220 A7 a8, 29
K8 al5 A8 al0, al1, al2
K9 al6

CS Undergraduate Program

Intellectual Skills
NARS ILOs Covering ILOs in NARS ILOs Covering ILOs in
General CS Program Special CS Program
n b14 B1 b1
I2 b15 B2 b2
I3 b12 B3 b3
14 b16 B4 b4
I5 b13 B5 b5
I6 b17 Bo6 b6
I7 b18 B7 b7
I8 b12 B8 b8
I9 cl3 B9 b9
I10 cl5 B10 b10
Page 24




Professional and Practical Skills

Transferable skills
NARS ILOs Covering IL.Os in CS
General Program
T1 d12
T2 d2,d9
T3 d7,d10
T4 d4
T5 d15
To6 d1, d14
T7 d7
T8 d16
T9 d10, d12

NARS IL.Os Covering ILOs in | NARS ILOs Covering ILOs in
General CS Program Special CS Program
P1 cll, cl4 Cl cl,c2, c3
P2 c5, cl16 C2 d1, d14
P3 cl0 C3 c4,cl2
P4 d3
P5 ds,d13 C4 d5
Po di1 C5 d10
P7 c9 Co do6
C7 c5
C8 c6
C9 c7
C10 c8
C11 c9
Ci12 c10
C13 d13
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CS Program Courses

Course Code Course Title Course Code Course Title
CS141 Programming Fundamentals CS311 Algorithm Design and Analysis
1T101 IT Fundamentals (CS321 Operating Systems
MATH101 Mathematics I CS342 Automata and Language Theory
— | MATHI102 Mathematics II —_ CS351 Computer Graphics
Y | PHYS101 Physics I o CS352 Image Processing
S PHYS102 Physics 11 3 CS361 Artificial Intelligence
= EE101 Electronics < CS381 Software Development and Professional Practice
= | EE102 Digital Circuits © [ Cs382 Field Training
HUM111 English Language | CS391 Software Engineering
HUM121 Social Context of Computing IT351 Computer Networks
HUM132 Interpersonal Communication
CS201 Discrete Structures CS431 Parallel Computation
CS211 Data Structures and Algorithms CS441 Compiler Construction
CS241 Object-Oriented Programming C5471 Introduction to Computer Security
< | IS212 Databases = (C5481 Capstone Project I
g 15221 Project Management g (C5482 Capstone Project 11
] IT251 Data Communications o
e CE221 Computer Architecture S
™ | MATH202 | Probability and Statistics =
HUM231 Business Administration
HUM232 Technical Writing
HUM?241 Computers and Ethics
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Elective Courses

Course Code

Course Title

Course Code

Course Title

HUM112 English Language II CS301 Operation Research
HUM122 Intellectual Property CS302 Simulation and Modeling
HUM131 Organizational Behavior CS341 Visual Programming
< | HUM133 Computing Economics ) CS353 Advanced Computer Graphics
g HUMI141 Computer Law g IT371 Web Programming
r:" HUM142 Privacy and Civil Liberties j MM301 Introduction to Multimedia Technology
— HUM151 Hand Drawing & MATH301 Numerical Analysis
HUM152 History of Computing
HUM153 Islamic Culture
HUM154 Scientific Thinking
15201 Foundations of Information Systems CS421 Advanced Operating Systems
15211 File Organization C5442 Programming Language Design
15231 Systems Analysis and Design CS451 Computer Animation
MATH201 Mathematics II1 —_ C5452 Computer Vision
EE201 Digital Signal Processing g CS461 Intelligent Systems
'3 C5462 Machine Learning
= CS5463 Pattern Recognition
o) = CS472 Cryptography
B CS491 Software Quality Assurance and Testing
:" 15411 Advanced Database
& 15412 Distributed and Object Databases
15414 Data Mining and Business Intelligence
IT431 Wireless and Mobile Computing
1T432 Network Programming
IT371 Web Programming
MM411 Virtual Reality
CE421 Advanced Computer Architecture
CE422 Embedded Systems
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Kl K2 K3 K4 K5 K6 K7 K8 K9 I1 12 I3 4 I5 Ie I7 I8 19 I10

Prog

ram Matrix I (Courses - NARS General

P1 P2 P3 P4 P5 P6 P7

T1

T2

T3

T4 T5 Té T7 T8

T9

CS141 V| V] V] V| V] V] V] v v

1T101 v v v v v
MATH101 v/ v/ v
MATH102 M

PHYS101 v v v v v
PHYS102 v v v M M v/ e v

EE101 v i v V] M M v/
EE102 V] vl v] V] V] v
HUM111 v vl v| V] v v M v/

O | HUM112 v v v] V] v v v

E) HUM121 V] v v v| V] V| v V]

% | HUM122 v/ v V] M M VR
- HUM131 M v M M v
HUM132 vl v| V] M M

HUM133 v v M
HUM141 v] Vi v v M M
HUM142 V]
HUM151 v

HUM152 | V] V]
HUM153 v v

HUM154 V]

CS201 V] v V] V] V] v] V] vl V]
CS211 v Vv vl V] v] v v v] V]
CS241 V] v V| v] V] vl V]
15201 V] V] V] V] V] V] v] v v] v v] V]
1S211 v vl V] V] v v V| V|
15212 v v M V] V| M V| V] vl V]

= 15221 V| V] M M v V| vl V]

g 15231 v/ v] v] v V] V] V] V] v] V] v vl v] V] v/ v

j IT251 M v v v v v v vV vl [ v

& | cE22z1 v M M v V] V] AV v V]V vl |V
MATH201 v v v
MATH202 v v v
EE201 M v/ M
HUM231 vl v| V| V] M M v/ M
HUM232 v M vl V] V| V] vl vl V]
HUM?241 M vl V] M v/ M M
CS301 V] V] M V| V]

CS302 VIRY%
CS311 M v/ v v/ VIRY%
CS321 v v v V] v] V] V| V] v] v
CS342 M v/ v v

= CS341 v V] V] M vl V| M v v

5 CS351 v V| V] V| V]

:1 CS352 v/ v VY V] V]

& | €353 v v] V] V| V]
CS361 M v V] V] vV IR%
CS381 v v v M V] Vi v v
CS382 M M v v v V]

CS391 v v] V] vl vl v v v v v v] V] v V]
1T351 V] V] v V] V] v v] V] V| V] v
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1T371 M VIR% M
MM301 v V] v v vl vl V| e v] v| v
MATH301 v/ v/ M
CSs421 V| V| M v v v] V] V| V]
CS431 V] V] v v M
Cs441 v/ v/ v/ V]
CS442 V] V] v v V| V] vl V]
CS451 v
CS452 v v] V] V]
CS461 v v V| V] vl V]
CS462 v v v v M
CS463 M V] V] M
Cs471 v v/ v v M M
T | Cs472 M V] V] v v v VIR%
E CS481 V| v VR4 V] v v v| v] V] v v V| V|
fﬂ CS482 V| v V] V] V] v v v| v] V] V] v Vv V|
CS491 V| v V] V] V] v] V] V] V]
15411 V| v v V] V] v V| V] vl V]
15412 v v v v V]
15414 M v v v Vv
1T431 V] M V| M v V|
1T432 M V] V] V]
IT371 M V] V] V]
MM411 V] V| V] V|
CE421 M v v v M
CE422 M M M v v
K1 [K2 |K3 |K4 (K5 |K6 (K7 |K8 [K9 jI1 |12 (I3 |14 |I5 |[I6 |17 [I8 |19 |I10 §P1 |P2 (P3 |P4 |P5 |P6 |P7 §T1 |T2 |T3 (T4 |T5 |[T6 |17
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Program Matrix II (Courses - NARS Special)

3

2

1

0

Vv

Vv

v
v
Vv

v
v/
v

Vv

Vv

Vv

Vv

Vv
Vv

vl v| v| v| V|

v

vl v| v| v
v/
v/

v/
v/
v/

v

Vv

vl v| v| V|

Vv

Vv

v/
v/

Vv

vl v| v| V|

Vv

Vv

vl v| v| v

vl v| v| v

vl v| v| v

vl v| v] V|

i vl v v| Vv

vl v| v| v

vl v| v| v

vl v| v| v

vl v| v| v

vl v| v| v

vl v| v] Vv

vl v| v] Vv

B9 B1 JC1 |C2 |C3 |C4 |C5 |C6 |C7 |C8 |CY |C1 [C1 |C1 |C1
0

v vl v vV

vivl vl V|V

vivlvlv| vV

vVvvvvv | vIv Avvv]v

vl vl v|] v| v| V|
vl v| v] Vv
vl v| v] Vv

vl vl v|] v| v| V|

Vv

vl v| v] V|

vl v| v] Vv

vl v| v| v| v

vl vl v|] v| v| V

vl v| v| v| v

vl v| v| v| v

vl vl v|] v| v| V
vl vl v| v| vl

vl vl v|] v| v| V|
vl vl v| v| vl

vl vl v] V|
vl v| v] Vv

vl vl v| v| V|
vl vl v| v| Vv

vl v| v| v| v

vl vl v|] v| v| V

vl vl v|] v| v| V

vivvavivivv|vI v A4V v vV

i vl v Vv v Vv

v

v

v v v Vv

Vv

Vi

vl vl vl v v v Vv Vv

Vv

v/

vl v| v| V|

v

Vv

Vv
Vv
Vv
Vv

1
\

Vv

Vv

v

\
\
\
\

A |A |A |A|A A |A A|B1 (B2 |B3 B4 |B5 |B6 |B7 | BS
1|2 |3 |4 |5]|6 |7 8

vl vl v] V] v| V|
vl vl v] V] V|

Vv

vl v| v] Vv
vl vl v] V] V|
vl v| v] Vv
vl v| v] Vv

vivi vl vV vV

Vv
Vv
Vv
Vv

vl v| v| V|

1
\

vl v| v] V] V|

Vv

vl v| v| V|

Vv

vl v| v| V|

Vv

vV ivVvavagavIv AvIIavIvIagavIV VIV A4V v vV

vl vl v] V] v| V|

v

v

vivivlv Vv vV

vl v| v| V|

\
\
\
\

vivivlv Vv vV
vivivlv VvV VY
vl v| v| V|

vivivlv| Vv vV
vl v| v| V|

vl vl v] V] V|

vivi vl vV vV
vl vl v] V] v| V|
vl vl v] V] v| V|

v NN IvagavIv AvIIavvIgavVvVI|IVvIiv A4V v v v

vivivl vV vV

vivivivlvv v 4V VvV

Course

CS141

IT101

MATH101

MATH102
PHYS101

PHYS102
EE101
EE102

HUM111
HUM112
HUM121
HUM122
HUM131
HUM132
HUM133
HUM141
HUM142
HUM151
HUM152
HUM153
HUM154
CS5201
CS211
CS241
15201

1S211

15212
15221
15231

CE221

MATH201

MATH202

EE201

HUM231
HUM232
HUM241

CS301

CS302
CS311
CS321

CS5342

(CS5352
CS353
CS361
CS381
CS5382
CS391

—

OAO]

-
%)

]

T

>

o

—| 1T251

pul

el
=

49!

Page 30

CS Undergraduate Program



3

2

1

0

Vv

vl v| v| v

Vv

Vv

Vv
vl v| v| v| Vi
vl v| v| v| Vi

v
v
v
v

Vv

Vv

Vv

Vv

v/

v/
v/
1

v

vl v| v| v

vl v| v| v

vl v| v| v

vl v| v] V|

vl v| v] V|

vl v| v] V|

vl v| v] V|

vl v| v] V|

vl v| v| v

B9 |B10 C1 jC2 |C3 |C4 |C5 |Co |C7 |C8 |C9 |C1 |C1 |C1 |C1

vl v| v| V

Vv

vl v| v| v| Vv

Vv

vl vl v] v| v| V|
vl vl V] v| V|
vl vl V| v| V|

vl vl v| v| v

vl v| v] Vv

vivvIvivivv|ivI v A4vv vV
vyvvIvivivv v v A4vvvv

vl vl v|] v| v| V

vl vl v|] v| v| V|

vivivivivv VvV

vl vl v|] v| v| V|

vl vl v|] v| v| V

v

vl v| v| v| v
vl v| v| v| v

v

Bl IB2 B3 |B4 |B5 |B6 |B7 | B8

v

vivVavaAavNv AvIIavivgavIvIvIiv Avv vV

vivivivlv v v v vV

\
\

vivi vl v vV YV
vl vl v] V] V|
vl v| v| v| V|
vl v| v] Vv

Vv
Vv
Vv
Vv

vivi vl vV vV

vivivivlvv v v v v v v Y

vivl vl vV vV
vivi vl vV vV

Vv

vl vl v] V] V|

vivivlv v vV
vl v| v] V] V|

vivivlv VvV Y
vl v| v] V] V|
vl v| v] V] V|

vivivivivv v v v vV vV

\
\

Vv
Vv
Vv
Vv

Vv

IT351
IT371

MATH301
C5421
C5431
CS5441
C5442
C5451
(5452
CS461
CS5462
CS5463
CS5471
C5472
C5481

15411

15412

15414

1T431

1T432

MM411
CE421
CE422

[PAI]

Al
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Program Matrix III (Courses - Knowledge and Understanding SKills)

Code Course al |a2 |a3 |a4 [a5 |a6 [a7 |a8 [a9 |al0 |alllal2 [al3 [al4 [al5 [al6 [al7 [al8 [al9 [a20
CS141 Programming Fundamentals VI Y v vl vV
IT101 IT Fundamentals IIIAIYITY | Y
MATH101 | Mathematics I v| V]
MATH102 | Mathematics II I
< | PHYS101 | Physics I IvII Y Y
E PHYS102 | Physics II AAAAA [V
E | EE101 Electronics ViV v YV
EE102 Digital Circuits I Y
HUM111 English Language I
HUM121 Social Context of Computing V| v v v
HUM132 Interpersonal Communication I
CS201 Discrete Structures v| V]
Cs211 Data Structures and Algorithms | v| v| V| v] V|
Cs241 Object-Oriented Programming | v| v| v| V|
15212 Databases VIV
= | IS221 Project Management v V] I v
5 | IT251 Data Communications viIvivv | V]V v
; CE221 Computer Architecture IIIAIYIYIY vV
™| MATH202 | Probability and Statistics VI
HUM231 | Business Administration v| V] 4
HUM?232 Technical Writing VI v v
HUM?241 Computers and Ethics V| v V]V
CS311 Algorithm Design and Analysis | v| v| V| Y] V|
CSs321 Operating Systems I Y
CS342 Automata and Language I Y vV v
Theory
Cs351 Computer Graphics III I Y
= CS352 Image Processing I
> | CS361 Artificial Intelligence IvIIY Y
= | CS381 Software Development and IAIYIAIIYAIAYY
[5) Professional Practice
CS382 Field Training IIYI I I Y
CS391 Software Engineering IAIYAIYA A Y v v
IT351 Computer Networks IAIYIAIIYAIAIIAYY v
CS431 Parallel Computation IIIAINI Y Y
= | CS441 Compiler Construction IvI Y
% | CS471 Introduction to Computer Secur | v| v| v| | V| ¥| V| |
; ity
| CS481 Capstone Project I IIIAINIIYYY
CS482 Capstone Project II IIIAINIIYIY
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Program Matrix IV (Courses - Intellectual Skills)

Code Course bl |b2 |b3 |b4 b5 |b6 (b7 |b8 [b9 |bl |bl [bl [bl [bl (bl bl bl |bl
0 [1 |2 |3 |4 |5 |6 |7 |8
CS141 Programming Fundamentals ViV Y
IT101 IT Fundamentals v vl v
MATH101 | Mathematics I v v
MATH102 | Mathematics II VI v Y] Y] V]
< | PHYS101 | Physics I VI I v
E PHYS102 | Physics II VIR
0 EE101 Electronics IvIYIY Y
EE102 Digital Circuits VI 1Y
HUMI111 | English Language I v v
HUM121 Social Context of Computing v| V]
HUM132 Interpersonal Communication VIV v
CS201 Discrete Structures IvIYIY Y
CS211 Data Structures and Algorithms | V| Y| V| Y| V| ¥| V| V| | V| V] V]
Cs241 Object-Oriented Programming | v| v| V| ¥] V|
15212 Databases VI
_ 15221 Project Management V| v
Y | 11251 Data Communications 1YY Y
3 | CE221 Computer Architecture VI
g | MATH20 | Probability and Statistics 19
2
HUM231 Business Administration VI v v
HUM?232 Technical Writing VI v v
HUM?241 Computers and Ethics v vl v
CS311 Algorithm Design and IIIAI I I VY
Analysis
CS321 Operating Systems MY
CS342 Automata and Language I
Theory
— | €S351 Computer Graphics 199 [T |1
EJ CS352 Image Processing MR
& | CS361 Artificial Intelligence 1IN MY
CS381 Software Developmentand | Y| V| Y VYY" Y YY"V
Professional Practice
CS382 Field Training 19MMMM MMM
CS391 Software Engineering TN
IT351 Computer Networks 1Y
CS431 Parallel Computation 1Y
| CS441 Compiler Construction MR
v
5 | Cs471 Introduction to Computer Se MM
; curity
¥ Cs481 Capstone Project [ IT19MM1 MM Y]
CS482 Capstone Project 11 I M1 Y]
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Program MatrixV (Courses - Professional and Practical SKills)

Code Course cl |2 (3 |c4 |c5 [c6 |c7 [c8 |9 [c10 |c11 |c12 |c13 |c14 |c15 C61
Cs141 Programming Fundamentals vl v ¢
1T101 IT Fundamentals vl vl v v
MATH10 | Mathematics I vl V] ¢
1
MATHI10 | Mathematics II V| v v V]
= 2
2| PHYS101 | Physics I VIV v V] V] V]
~| PHYS102 | Physics II UEEEE
= EE101 Electronics VI
EE102 Digital Circuits VIV vV
HUM111 | English Language I M v |V
HUM121 | Social Context of Computing V| v v
HUM132 | Interpersonal Communication I
CS201 Discrete Structures V| v v V]
Cs211 Data Structures and Algorithms | v| v| v| V| | V|
C5241 Object-Oriented Programming | V]| V|
15212 Databases IvIYIY Y
15221 Project Management v v Y]
E’ 1T251 Data Communications I v
5 CE221 Computer Architecture v vl v
&| MATH2 | Probability and Statistics IV Y
02
HUM231 | Business Administration ViV v v
HUM232 | Technical Writing vl Y| v
HUM241 | Computers and Ethics v vl v v
CS311 Algorithm Design and 1T VIV v
Analysis
CS321 Operating Systems 1111
CS342 Automata and Language 19
Theory
CS351 Computer Graphics I 1V
9| CS352 Image Processing MY
3l Cs361 Artificial Intelligence M
g Cs381 Software Developmentand | Y| v| V| Y| V| V]
Professional Practice
CS382 Field Training 1IN MM MY
CS391 Software Engineering M
IT351 Computer Networks I
CS431 Parallel Computation I
= CS441 Compiler Construction MIN
2l CS471 Introduction to Computer Se 19 (1
= curity
< CS481 Capstone Project | 1911
CS482 Capstone Project II 1M1 MM1 MY
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Program Matrix VI (Courses - Transferable SKkills)

Code Course dl [d2 |d3 [d4 |d5 [d6 |d7 |d8 |d9 Cz)l dll dzl C[31 Cfll d51 d61
CS141 Programming Fundamentals ViV Y
IT101 IT Fundamentals Vi v v Y
MATH10 | Mathematics I V| v V]
1
MATHI10 | Mathematics II V| v V]
<L 2
2| PHYS101 | PhysicsI IvI Y Y
—I PHYS102 | Physics II UEEEEE
| EE101 Electronics VI v v Y] v
EE102 Digital Circuits IvII Y Y
HUMI111 | English Language I VI Y v] Vi VY
HUM121 | Social Context of Computing VI I v
HUM132 | Interpersonal Communication V| v
CS201 Discrete Structures V| v Y] V]
CS211 Data Structures and Algorithms | v| v| v| v| v| V|
CS241 Object-Oriented Programming | v| v| V| V| | V|
15212 Databases v (Y Y
_ | 1s221 Project Management VIV v
E IT251 Data Communications I v Y] Y] V]
| CE221 Computer Architecture V| v v V]
& MATH2 | Probability and Statistics A
02
HUM231 | Business Administration I v Y Y]V
HUM232 | Technical Writing NI NI I IV
HUM241 | Computers and Ethics NI NI I IV
CS311 Algorithm Design and I
Analysis
CS321 Operating Systems 1Y
CS342 Automata and Language I Y
Theory
CS351 Computer Graphics IIIII I ¥
E CS352 Image Processing I Y
5 CS361 Artificial Intelligence 1911111
&| CS381 Software Developmentand | V| | V| V| V| V]
Professional Practice
CS382 Field Training I Y
CS391 Software Engineering 1Y v vV
17351 Computer Networks 1T MM MY
Cs431 Parallel Computation 1Y
= CS441 Compiler Construction I 1V
2l CS471 Introduction to Computer Se | v| v| | V|
= curity
< CS481 Capstone Project | M
CS482 Capstone Project I1 1Y
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Program Matrix (Courses - CS Program)

CS]. 41 v v v v v
IT101 i
MATHI10 | 7| 7 7 4
M ATHlO v v Vv v j v v v v v
PHYSlOl v v Vv v v v v v v
PHYSIOZ v v Vv v v v v v v
EElOl v v Vv v v v v v v v
EE102 v v Vv v v v v v v v v v
HUMI111 e
o HUM112 | 7| 7 i
4 Humi2t | 7|7 T
=l HUM122 | 7| 7 i
Taom [ —
HUM132 v v v v v v v v
HUM133 | 7| ¥ Y
HUM141 | 7| 7 v
HUMl 42 V| v v v v v v v
HUM151 v Y
HUM152 v T 4 v
HUM153 | 7| Y
HUM154: V| v v 4 4 4 4 v
CSZOl V| v v v v v v
CSle V| v v v v v v v
C5241 V| v v v v v v v
18201 V| v v v v v v v v v v v v v
15211 v v v v
18212 V| v v v v v v v v v v
— 15221 1 [
; 15231 v v v v v v v v v v
— IT251 V| v v v v v v v v v v
EI CE221 V| v v v v v v v v v v v
MATH?20 4
MATHZO v Vv v v v v v v
EE201 V| v v v v v v
HUM231 | 7| Y
HUM232 | 7| 7| 7 Y
HUM241 | 7| ¥ Y
CS301 1T v Y
CS302 V| v v v v v
CS311 v v Vv v v v v v v v
CS321 v v Vv v v v v v v v v
'—E CS342 V| v v v v v v v v
a CS341 v v Vv v v v v v v v
FE CS351 V| v v v v v v v v v
CS352 v v Vv v v v v v v v v v v
CS353 V| v Vv v v v v v v
C5361 V| v Vv v v v v v v v v v
C5381 V| v Vv v v v v v v v v v v v v v Vi v
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C5382 Vi vl v v v v v v v v v v v v v Vi v v
CS391 v v v v v v v v v v v v v v v Vi v v v v v V| v
IT351 v v Vv v v v v v v v v v v v v v v v vi vl v v v v v v
IT371 V| v] v v v v v v v v v
MM301 v v v v v v v v v v v v
M ATH30 Vi v v v v v v v v
CS421 v vl v v v v
CS431 Vi vl v v v v v v v v v
CS441 Vi vl v v v v v v v v
CS442 Vi vl v v v v v v v v v
CS4:51 v v Vv v v v v v
CS452 v v Vv v v v v
CS461 v v Vv v v v v
CS462 v v Vv v v v v
CS463 v v Vv v v v v
CS471 v v Vv v v v v v v v v v v
"E CS472 v v Vv v v v v v v v v v v v v v
a CS4:81 v v v v v v v v v v v v v v v V| vI] v
5 CS482 v v v v v v v v v v v v v v v V| v| v
CS4:91 V| v v v v v v v v v v v v
IS411 v v v v v v v v v v
18412 V| v v v v v v v v v v v v
18414 V| v v v v v v v v v v v v v v
IT431 v v v v v v v v v v v v
IT432 Vi v v v v v v v v v v
IT371 v v v v Vi v] v v V| Vv v v v v
MM411 Vi v v v v v v v v v v
CE421 Vi v v v v v v v v v v v
CE422 Vi v v v v v v v v v v v v v v v
al |[a2 [a3 |a4 |a5 a6 a7 |[a8 | a9 |al0 |all |al2 |al3 |ald |al5 |al6 a71 a81 al9 a02 bl | b2 [b3 |bd | b5 | b6 | b7 |b8 [b9 |bl0 bll b21 1;1 T b51 b61 b71 ;’1
O |c10 |1 |12 a3 s a5 a6 46 d7 d8 | d9 di0 di1 "21 d; 1‘1 ‘? d16
CSl4l v v v v v v v v
ITlOl v v v v v v v v
MATH101 |7 | 7 |~ T
MATH102 | " |7 |7 |7 T
PHYSlOl v v v v v v v v v v v v
PHY5102 v v v v v v v v v v v
EE101 v v v v v v v v v v v
EE102 v v v v v v v v v v v
T) HUMlll v v v v v v v Vi v
% HUM112 v v v v v v v v v v
'u_] HUMI21 |7 |7 Y R
b HUM122 v v v v v v v v v v
HUM131 v v v v v v v v v v
HUM132 v v v v v v v
HUM133 v T
HUM141 v v v v v v v v v v
HUM142 T T
HUM151 7| R
HUM152 Tl T
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HUM153 T T
HUM154 v v v v v v
CS201 Y T
CS211 v v v v v v
CS2 41 v v v v v v v
15201 v v v v v v v v v v
18211 v v v v v v v
18212 v v v v v v v v v v
PB 18221 v v v v v v v
g 18231 v v v v v v
,J IT251 v v v v v v v v v v
el
CS:\] CE221 v v v v v v v
MATH201 T
MATHZOZ v v v v v v v
EE201 v SN
HUM231 v v v v v v v v
HUM232 v v v v v v v v
HUM241 v v v v v v v v
CS301 T T
C8302 v v v v v
C8311 v v v v v v v v v v v v
C8321 v v v v v v v
C83 40 v v v v v v v v v
C83 41 v v v v v v v v v v
C8351 v v v v v v v v v
E C8352 v v v v v v v v v v
@ | cs353 R
? C8361 v v v v v v v v v v v
[sp) 381 T v v v |7 VN RV IV BV IV
C8382 v v v v v v v v v v v v
C8391 v 4 v 4 v v v v v v v
IT351 v 4 v 4 v v v v v v v
IT371 v v v v v v v v v v
MM301 v v v v v v
MATH301 v v v v v v v v v v v v
CS421 v v v v v
CS431 v v v v v v v v
CS441 v v v v v v v v
CS442 v v v v v v v v v v v
CS 451 v v v v v v v v v v
CS 452 v v v v v v v v
CS 461 v v v v v v v v v v
CS 462 v v v v v v v v v v
— CS 463 v v v v v v v v v v
% CS 471 v v v v v v v v
A CS 472 v v v v v v v v v v
fﬁ CS 481 v 4 v 4 v v 4 v 4 v v 4 v
CS 482 v 4 v 4 v v 4 v 4 v v 4 ;
CS 491 v 4 v 4 v v 4
15411 v 4 v 4 v v 4
15412 v 4 v 4 v v v 4 v v 4
IS41 4 v 4 v 4 v v 4 v v 4
IT 431 v 4 v 4 v 4 4 4 4 4
IT432 v v v v v v v v v v
IT371 v 4 v 4 v v
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MMA411 VTV Vv v v
CE421 v v v | v v v
CE422 v oY Y| | VoYY Y Y v Y
cl 2 3 c4 5 c6 7 c8 9 |cl0 |1l |12 |c13 [c14 |15 |cl6 fdl d2 | d3 d4 | d5 d6 [ d7 |[d8 |d9 |d10 [d11 dzl %1 il %1 di6
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Program Matrix VII (Aims - ILOs)

TEACHING AND LEARNING METHODS

Teaching and Learning

Methods
(%] (7]
. 2|8 c
Intended Learning Outcomes (ILO's) Sl el 8 >| S
1 g1 g|2/8|2|8
of the program S|la|s|F|2|8]|=2
S|l | g | X| S| o| 8
S|=s| 8|5 L8
= | S o | 8|S
AEIE ©l&
S5 | 2 (@)
| a
a.1) Recognize the essential mathematics relevant to computer v lv
science.
a.2) Explain code written in high-level programming languages | v v
a.3) Demonstrate basic knowledge and understanding of a core v v
of mathematical analysis.
a.4) Demonstrate basic knowledge and understanding of a core s
of statistics.
a.5) Interpret and analyze data qualitatively and/or v v
quantitatively.
a.6) Describe the principles and techniques of a number of
application areas informed by the research directions of v Vv
computer science.
a.7) $how a criticgl understanding of the pr_inpiples ofartificial | , | , | , v v
intelligence, image, and pattern recognition.
a.8) Define the fundamental topics in computer systems, | |, |/ v v

including hardware architectures and operating systems.

a.9) Define the fundamental topics in computer science,
including software architectures, software engineering | v |v* |V v v
principles and methodologies, and software tools.

a.10) Define advanced topics to provide a deeper
und_erstandlng_of some aspects of the hgrdware systgms vlivilivilivlivslvol v
design, operating systems, computer security and compiler
theory

a.ll)  Discuss advanced topics to provide a deeper
understanding of some aspects of object-oriented analysis | v' | v v v
and design, and software engineering.

a.12) Identify advanced topics to provide a deeper
understanding of some aspects of the artificial intelligence, | v | v | Vv v v
image processing, and computer graphics and animation.

a.13)  Express strong knowledge of fundamentals of

Knowledge and Understanding

programming and the construction of computer-based | v' | V' | Vv v
systems
a14)  Describe strong knowledge of fundamentals of data | , | , | , | ~ v

structures and algorithms.
a.15)  Show a critical understanding of the broad context

within computing including issues such as quality, | v’ 4 v
reliability, enterprise, employment law and accounting
a.16)  Provide a deeper understanding of legal, professional | v

and moral aspects of the exploitation of computing
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Teaching and Learning

Methods

8| 8
. . 2 || B c
Intended Learning Outcomes (ILO's) °clel gl .l=|=2
el x| k|28 32]|8
of the program S|a|3|F|8| 7=
Sle|lg|¥|%| 2|8
s} = 8 — hd b7 (&)
| = = o o g S
S| 9 = O| &
c| & -

a.l7) Recognize the knowledge of the tools, practices and
methodologi_es used ip_ the spe_cification, design, slvl v vl
implementation and critical evaluation of computer
software systems

a.18) Define and assess criteria for measuring the extent to
which a computer system is appropriate for its current | v/ v v
deployment and future evolution.

a.19) Define of the current and underlying technologies that
support computer processing and inter-computer | v | v | v
communication

a.20) Define the principals of generating tests which investigate
the functionality of computer programs and computer | v | v | vV v v
systems and evaluating their results.

b.1)Formulate traditional and nontraditional

problems, set goals towards solving them, and v v
observe results.

b.2) Compare between (algorithms, methods, v s |
techniques...etc).

b.3) Classify (data, results, methods, techniques, v s |
algorithms.. etc.).

b.4) Identify attributes, components, relationships, v %

patterns, main ideas, and errors.

b.5) Conclude the result of the proposed solutions.

b.6) Restrict solution methodologies upon their
results.

b.7) Compose criteria, and verify solutions.

b.8) Identify a range of solutions and critically v
evaluate and justify proposed design solutions

b.9) Solve computer science problems with pressing,
commercial or industrial constraints.

b.10) Generate an innovative design to solve a
problem containing a range of commercial and 4 4
industrial constraints.

b.11) Formulate and model computer systems at v v
different and appropriate levels of abstraction.

b.12) Create and/or justify designs to satisfy
given requirements (synthesis, evaluation, 4 oIV
application).

b.13) Analyzes and evaluate a range of options in vl v
producing a solution to an identified problem.

SN SIS

Intellectual Skills
AN
<\
AN
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Teaching and Learning
Methods

Intended Learning Outcomes (ILO's)
of the program

Lecture
Tutorials exercises
Practical exercises

Workshops
Projects
Case study
Data collection

b.14)  Analyze problem from written descriptions;
derive requirements specifications from an
understanding of problems (analysis, synthesis).

b.15)  Outline the concepts, principles, theories
and practices underpinning computing as an ViV Y v
academic discipline.

b.16) Develop and assess criteria to measure the
appropriateness of a computer system for its vl v v
current deployment and future evolution, and
to interpret the results thereof

b.17)  Create ideas, proposals and designs
effectively using rational and reasoned v | v
arguments for presentation to a range of
audiences.

b.18)  Evaluate the results of tests to investigate syl v
the functionality of computer systems

c.1) Use appropriate programming languages and design v | v v
methodologies.

c.2) Use appropriate web-based systems, tools and design v | v v
methodologies.

c.3) Use appropriate database systems. v | v v

c.4) Perform independent information acquisition and
management, using the scientific literature and Web v vV
SOurces.

c.5) Specify, design, and implement computer-based Y v
systems.

c.6) Evaluate systems in terms of general quality attributes v | v v v
and possible tradeoffs

c.7)  Apply the principles of effective information
management, information organization, and v v v v
information-retrieval skills to information of various
kinds, including text, images, sound, and video

c.8) Apply the principles of human-computer interaction to
the evaluation and construction of a wide range of VR Y v
materials including user interfaces, web pages, and
multimedia systems

c.9) Identify any risks or safety aspects that may be
involved in the operation of computing equipment v v v
within a given context.

c.10) Deploy effectively the tools used for the construction
and documentation of software, with particular v | v v v
emphasis on understanding the whole process involved
in using computers to solve practical problems.

<\
<\
\

Professional Skills
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Teaching and Learning
Methods

Intended Learning Outcomes (ILO's)
of the program

Lecture
Tutorials exercises
Practical exercises

Workshops
Projects
Case study
Data collection

c.11) Make effective use of general computing facilities, plan
and manage a project to complete within budget and
schedule.

c.12) Appreciate and manage the need for continuing
professional development in recognition of the need for | v* v v
lifelong learning.

€.13) Address and apply professional, moral and ethical v v
issues within the discipline.

c.14) Operate computing equipment efficiently, taking into v v
account its logical and physical properties.

¢.15) Use investigative skills to research new and novel v v v
aspects of their work

c.16) Apply tools and techniques for the design and v v
development of applications

d.1) Communicate effectively by oral, written and visual v v

means.

d.2) Work effectively as an individual and as a member of a v

team.

d.3) Collaborate effectively within multidisciplinary team.

d.4) Work in stressful environment and within constraints. v

d.5) Prepare and present seminars to a professional standard. v | v

d.6) Prepare technical reports, and a dissertation, to a

professional standard; use IT skills and display mature
computer literacy.

d.7) Demonstrate efficient IT capabilities.

d.8) Lead and motivate individuals.

d.9) Manage tasks and resources.

d.10) Search for information and adopt life-long self-learning.

d.11) Acquire entrepreneurial skills.

d.12) Manage one's own learning and development.

d.13) Prepare their work in the form of reports.

d.14) Communicate effectively with team members, managers

and costumers.

d.15) Exhibit appropriate numeracy skills in understanding and

presenting cases involving a quantitative dimension.

d.16) Develop a range of fundamental research skills, through

the use of online resources, technical repositories and
library-based material.

(\
(\
<

<
<

<\
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General Skills
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1- ASSESMENT METHODS

Assessment
methods
. ' g
Intended Learning Outcomes (ILQO'S) AR AT
< =}
of the program Slelz|z|3
E|l=B| E|D|C
E =™
a.1) Recognize the essential mathematics relevant to computer science. v | v
a.2) Explain code written in high-level programming languages AR RA R
a.3) Demonstrate basic knowledge and understanding of a core of v v v
mathematical analysis.
a.4) Demonstrate basic knowledge and understanding of a core of v v v
statistics.
a.5) Interpret and analyze data qualitatively and/or quantitatively. V| v v
a.6) Describe the principles and techniques of a number of application v v
areas informed by the research directions of computer science.
a.7) Show a critical understanding of the principles of artificial syl
intelligence, image, and pattern recognition.
a.8) Define the fundamental topics in computer systems, including hardware v v v

architectures and operating systems.

a.9) Define the fundamental topics in computer science, including software
architectures, software engineering principles and methodologies, and
software tools.

a.10) Define advanced topics to provide a deeper understanding of some
aspects of the hardware systems design, operating systems, computer | v | v | v | V
security and compiler theory

a.11) Discuss advanced topics to provide a deeper understanding of
some aspects of object-oriented analysis and design, and software | v | v v
engineering.

a.12) Identify advanced topics to provide a deeper understanding of
some aspects of the artificial intelligence, image processing, and | v/ | v | v | V
computer graphics and animation.

a.13) Express strong knowledge of fundamentals of programming and | | | , |
the construction of computer-based systems

a.14) Describe strong knowledge of fundamentals of data structuresand | | | , |

\
<
<
<

Knowledge and Understanding

algorithms.
a.15)  Show a critical understanding of the broad context within
computing including issues such as quality, reliability, enterprise, | v | v v

employment law and accounting
a.16)  Provide a deeper understanding of legal, professional and moral v
aspects of the exploitation of computing
a.17) Recognize the knowledge of the tools, practices and
methodologies used in the specification, design, implementation and | v* | v v
critical evaluation of computer software systems
a.18) Define and assess criteria for measuring the extent to which a
computer system is appropriate for its current deployment and | v' | v
future evolution.
a.19) Define of the current and underlying technologies that support
computer processing and inter-computer communication Vv v
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Assessment

methods
Intended Learning Outcomes (ILO's) £ ;:3 § < | g
< e} o <
of the program & E | = 2|4
Sl R|E| 8| E
E|=|E|0|©°
E =™
a.20) Define the principals of generating tests which investigate the
functionality of computer programs and computer systems and sl v
evaluating their results.
b.1) Formulate traditional and nontraditional problems, set goals towards vl v
solving them, and observe results.
b.2) Compare between (algorithms, methods, techniques...etc). V| v v
b.3) Classify (data, results, methods, techniques, algorithms.. etc.). V|V v
b.4) Identify attributes, components, relationships, patterns, main ideas, v v v
and errors.
b.5) Conclude the result of the proposed solutions. v | v v
b.6) Restrict solution methodologies upon their results. V| Vv v
b.7) Compose criteria, and verify solutions. V| Vv v
b.8) Identify a range of solutions and critically evaluate and justify v v v
proposed design solutions
n b.9) Solve computer science problems with pressing, commercial or v v v
= industrial constraints.
(—><) b.10)  Generate an innovative design to solve a problem containing a v v v
— range of commercial and industrial constraints.
g b.11) Formulate and model computer systems at different and Jlvilivlv
O appropriate levels of abstraction.
g b.12)  Create and/or justify designs to satisfy given requirements Jlvilivlv
<) (synthesis, evaluation, application).
< b.13)  Analyzes and evaluate a range of options in producing a solution vl v
to an identified problem.
b.14)  Analyze problem from written descriptions; derive requirements
specifications from an understanding of problems (analysis, vV v
synthesis).
b.15)  Outline the concepts, principles, theories and practices Jlivilivly
underpinning computing as an academic discipline.
b.16)  Develop and assess criteria to measure the appropriateness of a
computer system for its current deployment and future evolution, and vV v
to interpret the results thereof
b.17)  Create ideas, proposals and designs effectively using rational and v
reasoned arguments for presentation to a range of audiences.
b.18)  Evaluate the results of tests to investigate the functionality of v | v
computer systems
n c.l) Use appropr_iate programming languages and design sl vl v
= methodologies.
% c.2) Use appropriate web-based systems, tools and design sl vl v
— methodologies.
g ¢.3) Use appropriate database systems. vViiviI v |V
.% c.4) Perform independent information acquisition and management, v | v
@ using the scientific literature and Web sources.
S c.5) Specify, design, and implement computer-based systems. vViiviI iv |V
E c.6) Evaluate systems in terms of general quality attributes and possible | | v
tradeoffs

CS Undergraduate Program Page 45



Assessment
methods

Intended Learning Outcomes (ILO's)
of the program

Final Exam
Mid-Term Exam
Practical Exam
Class Work
Oral Exam

c.7) Apply the principles of effective information management,
information organization, and information-retrieval skills to sl vl v
information of various kinds, including text, images, sound, and
video

c.8) Apply the principles of human-computer interaction to the
evaluation and construction of a wide range of materials including ViIivIiv|YV
user interfaces, web pages, and multimedia systems

c.9) Identify any risks or safety aspects that may be involved in the v v v
operation of computing equipment within a given context.

c.10) Deploy effectively the tools used for the construction and
documentation of software, with particular emphasis on Jlivlvl v
understanding the whole process involved in using computers to
solve practical problems.

c.11) Make effective use of general computing facilities, plan and
manage a project to complete within budget and schedule.

c.12) Appreciate and manage the need for continuing professional
development in recognition of the need for lifelong learning.

¢.13) Address and apply professional, moral and ethical issues within the
discipline.

c.14) Operate computing equipment efficiently, taking into account its
logical and physical properties.

¢.15) Use investigative skills to research new and novel aspects of their
work

c.16) Apply tools and techniques for the design and development of
applications

d.1) Communicate effectively by oral, written and visual means.

d.2) Work effectively as an individual and as a member of a team.

d.3) Collaborate effectively within multidisciplinary team.

d.4) Work in stressful environment and within constraints.

d.5) Prepare and present seminars to a professional standard.

d.6) Prepare technical reports, and a dissertation, to a professional v

standard; use IT skills and display mature computer literacy.

d.7) Demonstrate efficient IT capabilities. v

d.8) Lead and motivate individuals.

d.9) Manage tasks and resources. v | v

d.10) Search for information and adopt life-long self-learning. vV

d.11) Acquire entrepreneurial skills.

d.12) Manage one's own learning and development.

d.13) Prepare their work in the form of reports.

d.14) Communicate effectively with team members, managers and

costumers.

d.15) Exhibit appropriate numeracy skills in understanding and presenting sl

cases involving a quantitative dimension.

d.16) Develop a range of fundamental research skills, through the use of

online resources, technical repositories and library-based material.
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General Skills
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Program Coordinator: Prof. Adel A.swisy
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Approved by the Dean: Prof. Adel A.swisy
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