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Section 1

| Study Plan |



1. Faculty Overview

| 1.1 Foundation

The faculty of science, the first nucleus of the Northern Border University, was established in the
academic year of 1427-1428 H, at Arar city, the Capital of Northern Border Region, KSA.

[1.2 vision

Keeping abreast of the educational progress, taking place in the Kingdom of Saudi Arabia, through
achieving the distinction in science fields on the local, regional and international level.

[1.3Mission

Graduating highly qualified national competencies that can contribute to the progress of the Kingdom.
This can be achieved through providing students with the recent sciences, best state of the art technologies,
and developing their skillsto help them find a good place in the job market.

| 1.4 Objectives

Graduation of national professional competencies needed in the kingdom in the basic scientific
fields.

Supporting the needs of the kingdom in the field of scientific and applied research.
Contributing in the efforts of technology transfer through authoring, trandlating, and publishing.

Introducing scientific consultations and services in different scientific fields to both governmental
and private sectors.



| 1.5 Scientific Departments Divisions Tracks and Centers

Thefaculty includes 5 scientific departments, which are:

1- Computer Science Department
2- Mathematics Department

3- Biological Sciences Department
4- Physics Department

5- Chemistry Department

1.6 Degrees Awarded by faculty and Program Codes

Faculty of (Science) awardsthe following scientific degrees:

Bachelor's Degree
The faculty awards (Bachelor's Degree) for students after the completion of the study of 120 credits
approved in the following programs:

Department Program Program Code
| 1 Physics Physics 1101 |
| 2 Chemistry Chemistry 1102 |
Il 3 | Biological Sciences |Biological Sciences 1103 |
i 4 Mathematics Mathematics 1104 |
i 5 Computer Science | Computer Science 1105 I



2. Department Overview

[2.1 Foundation

The Computer Science Department was established with the foundation of the faculty of science by
1427 H to prepare distinct national graduates in the field of computer science to keep abreast in the
development witnessed by the educational renaissance in the Kingdom.

[2avison ]

To be one of the pioneer departments in achieving the distinction in educational performance, and
scientific research, in the Computer Science field.

- |
[ 2.3 Mission |
| —
Preparing distinct graduates which are highly scientifically and practically qualified, and believing in
the job ethics, in order to be able to satisfy the cleverness and technicality needs to both scientific and

industrial establishments, and also to be able to compete and perform the job duties assigned to them
in high quality.

[2.4 Objectives

To prepare nationa graduates with the principle Knowledge of the computer science field, this
will contribute in the community servicesin al the fields of the devel opment.

To introduce the computer science courses for the other departments of the university.

To conduct theoretical, experimental, and practical scientific research in the computer science
field and other related fields.

To contribute in solving the scientific and industrial problems which facing the devel opment
plansin the Kingdom.

[25 Deyres Awarded by Department ]

B. Sc. in Computer Science



3. General Framework for
Distribution of Program Units

Requirements

Courses

Number of
Units

University
Requirements

Obligatory

6

Elective

4

Faculty
Requirements

Obligatory

Elective

Specialization
Requirements

Obligatory

Helping
(if any)

Elective

Graduation
Proj ect

Free Courses

Field Training

Total of Program Units

120 Units




3.1 University Requirements

3.1.1 Obligatory University Cour ses

UnitSType Course

CourseTitle Requisite

Th. | Pr./Tu.

1602101 Arabic Language I HI]

1601201 Islamic Culture 2 1601101 2 Leadlu) ABIES

Total Units of Obligatory University
Courses

3.1.2 Elective University Cour ses
The student chooses from elective cour sesthetotal of 4 units.

]
i
1601101 Islamic Culture 1 1 Asadl) AB1ES ‘

UnitSType Course

CourseTitle Requisite

Th. | Pr.Tu.

1601xxx Islamic Culture 3 1601201 3 dadl) ABWES

1601xxx Islamic Culture 4 1601201 4 Apadlu) 48185

1601xxx Islamic Culture5 1601201 5 dpadlu) 4385

1601xxx Islamic Culture 6 1601201 6 Apadlu) ABLE

Total Units of Elective University
Courses

10



3.2 Faculty Requirements

3.2.1 Obligatory Faculty Cour ses

Units Type
Course

Requisite

CourseTitle
Pr./Tu.

1101101 General Physics1 -

1104101 Calculus 1 1003101
1001102 Scientific 1001101
Terminology

1102201 | General Chemistry 1

1103201 General Biology 1

1104231 Statistics

1105101 I ntroduction to 1004101
Computer Science

Total Units of Obligatory Faculty
Courses

3.2.2 Elective Faculty Courses
Not Applicable

Units Type
No CourseTitle Cou_rs_e
Requisite
. | Pr./Tu.

Total Units of Obligatory Faculty
Courses

e ——— —

11



3.3 Specialization Requirements
_?ﬁ.l Obligatory Specialization Cour ses

Course

1105211

CourseTitle

Int. to
Programming

Units Type

Course
Requisite

1105101

Ao ) dadia

1105221

Digital Logic
Design

1105101

2N (ghial aranal

1105212

Programming
Applications

1105211

Al il

1105222

Digital Systems
Design

1105221

M}!eﬁﬂlﬁ.ﬁmﬁ

1105231

Discrete
M athematics

1105221

dakite cilualy

1105241

Data Structures

1105211

il Jsta

1105313

O.0.P.

1105212

1105314

Analysis & Design
of Algorithms

1105241

Slaa )l A avanat g Jalas

1105323

Computer
Architecture

1105222

Gulal) jlaza

1105232

Computation
Theory

1105231

Agluall 4y at)

1105342

Database Systems

1105212

Clibl) Jo ) g8 alas

1105315

Web
Programming

1105313

sl Ao g

1105333

Artificial
Intelligence

1105332

Sliba) ¢lsd

1105351

Computer Graphics

1105313

lad) Cila gy

1105361

Operating Systems

1105323

Jiet

1105371

Local Area
Networks

1105323

Lol qualal) cilsud

1105281

Ethical and
Professional
Practices

1601202

Aigall 5 ABNAYY o jlaall

1105462

Computer Systems
Programming

1105323
1105313

ulal) alii dava

1105443

Software
Engineering

1105342

Glaaa ylf dtia

1105472

Wide Area
Networks

1105371

A gal) oAl S

1105463

Compiler
Construction

1105462

Tl sl claa yia sl

1105473

Distributed
Computing Systems

1105472

e j gall L gall pkii

Total Units of Obligatory
ecialization Cour ses




3.3.2 Obligatory Specialization Helping Courses (if any)

Course . ;
. Credit UnitsType | Study | Course .
No guz:nbder Course Title e Level | Requisite sl ?‘““
| le&cde}) | “fmwmlem) ] -] |
I‘ 1 | 1104xxx | Linear Algebra 3 2 | 1 5 | 1104101 | B ‘I
I‘ Total Units of Obligatory Specialization 3 I
Helping Courses 1 1 |

3.3.3 Elective Specialization Cour ses
The student chooses from elective courses the total of 9 units.

Course . ; "
| No | Number CourseTitle Cre_d|t Units Type =0l Cou_rs_ze J M\ ?‘“" |
[ Units T Level 1 Requisite i
JL_| & Code | | Th. JPrsu| | | I
Elective Specialization 1 1 uému G ILEA
Elect one Cour se of: 1105332 10 g ke LA Ay
1 | 1105491 Modeling & Simulation 3 2 1 7 BlSlaall g Aasalll
1105492 | Applied Numerical Methods 1105313 | bl dasad) (50l
1105493 Evolutionary Computing Ay ghatl) A gall
Elective Specialization 2 2 el (5 Lad)
Elect one Cour se of 10r dalg ke LA Al
1105494 Dist. Database Systems 1105242 | de sl clibul) 3o g8 alis
2 1105495 Database M anage. Sys. 3 2 1 8 1105313 L) 3o 68 5l aldi
1105496 Data Mining @il B Gl
Elective Specialization 3 3 yaadd g Ll
Elect one Cour se of: 10p dalg e LA Ay
1105497 Pattern Recognition 1105433 Lyl S
3 1105498 Human Comp. I nteract. 3 2 1 8 1105313 ulad) 2 Glady) Jolis
1105499 Natural Lang. Process. Ladal) cilall) dallas
I‘ Total Units of Elective Specialization 9 I
_ Courses 5 1 1

. Credit | UnitsType | Study | Course e
No guz:nbder Course Title e Levd | Requisite Al ?‘““
I‘ 1 | 1105482 | Graduation Project 3 2 | 1 8 | 100Cr. Hr. | CAI g s aa ‘I
I‘ Total Units of Graduation Project 3 “

13



3.3.5 Field Training

Course ! 3
. Credit | UnitsType | Study Course “
No guz:nbder CourseTitle Units Level Requisite JJ.LJ\ ?‘“"
| _|&code) | Jwnleee) —f 0 |
After 900(;. Hr.
. - 4 .
1 | 1105481 Field Training 3 0 3 Le\G/eI Department e o
. Approval
|| Total Units of Field Training 3 ||

3.3.6 Auxiliary Courses Offered by the Department

Not Applicable
R e —
Course . ;
| : Credit Units Type Studyl Course . |
i el guz:nbder Courseiile Units z Level 1 Requisite 1 JJM‘ ?'“‘ u
| | &coke | | [ Jeem] ) |
‘ Total Units of Department Auxiliary 0 I
|  Courses 1 - I |

14



3.4 Plan for Course Distribution According to Levels

3.4.1 PREPARATORY SEMESTER

CourseTitle

Units Type Course
i Requisite

1003101 Math

1004101 Computer Skills Y cdal) @) jlga

1001101 English 1 1 g judasy) dal

Communication
1002101 Kills Juaiy) il jlga

1002102 Thinking Skills aSdl) & jlga

Total Units of the Prep. Semester

15



3.4.2STUDY LEVELS

First Year:
| First Semester *JsY¥) (5 sieall

Units Type Course

CourseTitle Requisite
Th. | Pr/Tu.

1101101 | General Physics1 - 14ale sl

1104231 Statistics -- slaa

1001102 Scientific 1001101 igdle Glalhiae

-

Terminology
1601101 Islamic Culture 1

Total Unitsof the Second Semester

']
1104101 Calculus1 1003101 1 Jalsill g Jualdl) cilbasa ‘
|

[ Juail cle b 3 = adinall Laal) 3aa 5 / Sl Aol 2 = Baalinal) ¢y jlail) Ban g
opall) (g ghual) @l ) Ral Qilal) Sliia) Ja idy *

Units Type Course
Th. | Pr.Tu.

CourseTitle

Requisite

1102201 General Chemistry 1

1602101 Arabic Language

1105101 Introduction to 1004101
Computer Science

1601201 Islamic Culture 2 1601101

I Total Units of the Second Semester

']
1103201 General Biology 1 dule sl ‘

16



Second Year:

Units Type
CourseTitle . yp Course

Requisite

1105211 . 1105101
Programming

1105221 | Digital Logic Design 1105101 ) (hiall avanal

Ethical and
1105281 Professional Aigall g LSVAY) il jlaall
Practices
Discrete
M athematics
Elective (1) ISamic
Culture

Total Unitsof the Third Semester

1105231 1105221 dakiia Cilpdaly )

1601xxx

1601201 Ladls) ABE (1) g Lss)

| L |
Units Type ‘
! CourseTitle . i Rcét(q)ﬂirie !
| Th. | Pr./Tu. |
Programming
1105212 Applications 1105211
1105222 | Digital Systems Design 1105221 Agad ) Al aracal
1105241 Data Structures 1105211 el Jsta
1105232 | Computation Theory 1105231 dlaall 4 ity
Elective (2) Iamic TSl A5 ™
| 1601xxx Culture 1601201 Aadlu) A8 (2) s ksl
I Total Units of the Fourth Semester l

17



Third Year:

1105313 0.0.P. 1105212 Lt daa

Analysis & Design of
1105314 Algorithms
Computer
Architecture

1105342 Database Systems 1105212 i) o g alas

1105241 Gila ) ) ey Jolas

1105323 1105222 ulall lara

1104xxx Linear Algebra 1104101 B I

I Total Units of the Fifth Semester

Sixth Semester

Units Type Course
Theo. | Pr./Tu.

CourseTitle

Requisite

1105315 | Web Programming 1105313
1105333 | Artificial Intelligence 1105232

1105351 | Computer Graphics 1105313

1105361 Operating Systems 1105323

1105371 | Local Area Networks 1105323

Total Units of the Fifth Semester

18



Fourth Year:

I ——€—€—€—§—m—m§—§§
| Seventh Semester abed) (5 ghecall ‘
T course | T T Oniterwoe |~ 1
Units Type Y
I No I Number CourseTitle Cre_d|t = Cou_rs_e JJSAS\ e.u‘
H Units A Requisite H
lL_l&code] | | 7Th |Pu] | |
Computer Systems 1105323 Ll ukii ‘I
I‘ 1 | 1105462 Programming 3 2 2 1105313 el pBi e |
|‘ 2 | 1105443 |  Software Engineering 3 3 0 1105342 il ) Aatia ‘I
I‘ 3 | 1105472 Wide Area Networks 3 2 1 1105371 i gall Qaalal) CilSu ‘I
I‘ 4 Free Course 3 = A ‘I
Uaadd g Lad
|‘ 5 | 1105xxx | Elective Specialization (1) 3 1 g ‘l
I| Total Units of the Sixth Semester 15
| | R I —— |
| Courss T [ augc | UnitsType | corew | .. ]
! No Number CourseTitle CUre_d|t RCours;e S A a) '
| & Code nits | th. | pryTu. | Requisite |
- ——————————————————————7 1]
90 Cr. Hr.
. _ & .
| .
1 1105482 Field Training 3 0 3 Department e
Approval
|| Total Units of Field Training | 3 | |l

I Eighth Semester | Gl (5 el
[ [ corse T e | unitstyvre | cone | .. .
! No | Number CourseTitle CUrri?lst b Rcoﬁir;ae AR a) '
L lecode]| | | 7h. | prru | " |
|‘ 1 | 1205463] compiter Construction 3 2 1 1105462 2l cilas e 5Ly ‘I
Distributed Computing 4o 5 aal) s o) ki
I‘ 2 | 1105473 Systems 3 3 0 1105472 S5l Apu gal) alai
I‘ 3 | 1105483 Graduation Project 3 2 1 100 Cr. Hr. A g ysda ‘I
I‘ 4 | 1105xxx | Elective Specialization (2) 3 2 paadl g Laa) ‘I
Uawadl o Lid)
I‘ 5 11050 Elective Specialization (2) 3 3 @3 ‘I
I| Total Units of the Seventh Semester 15 I

19



Section 2

| Program Specification |
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(A) Program ldentification and General Information

Computer Science 1105

[ L
I Program title and code

Program duration

4 years

Total credit units needed for
the completion of the
program

120

Degree awarded on
completion of the program

B. Sc. in Computer Science

Major tracksor
specializations within the
program

Intermediate exit pointsand
awards (if any) (e. g.
associate degree within a
bachelor degree program)

No Intermediate Exit Points in the Program

Professions or occupations
for which studentsare
prepared.

Programmer — Systems Analyst — Web Devel oper — Software Support—
Hardware Support — Network Administrator — Database Developer — Database
Administrator — Research Assistant — University Computer Science Instructor

New program
Yes[ |
No[V ]

If yes,
planned starting
date

Continuing
program
Yes[V ]
No [ ]

If yes,
year of most
recent maj or
program review

Organization
involved in recent
maj or review

Unit of Systems and Study Plan

Accreditation
review by

Name and position of
faculty member managing
or coordinating the
program

Principle Manager: Prof. Aly El Abd
Assistant Manager: Dr. Romany Fouad

program is offered

\ L ocation in which the

College of science— Arar \

21



B) Program Context

I 1- Reasonsfor theintroduction or development of the Program. I

* (a) Summarize economic reasons, social or cultural reasons, technological developments, national
policy developments or other reasons:

The main reason for the devel opment of the program is technological developments and to cope with
the peer programs in accredited universities.

* (b) Explain thereevance of the program to the mission of theinstitution:

The program is directly relevant and completely correlated to the mission of the NBU as it is clear from the
mission of the program and the mission of the university. Both of the two missions concentrate on distinction
and the creation of a knowledge society which is able to keeping abreast of the new world scientific
developments.

2- Relationship (if any) to other programs offered by the institution/college/depar tment. I

If yes, what should be done to make surethose cour ses meet the
needs of studentsin the other programs?

Yes Always there is a complete coordination between the program manager
[ V] and the managers of the other programs to satisfy their requirements

(a) Doesthis
program offer
cour ses that
studentsin
other programs [ ]
arerequired to
take?

No and take into consideration the prerequisites required to teach any
suggested courses. The other programs of the Faculty of Science need
the Introduction to Programming course as a helping course in their
study plans.

If yes, what should be done to make surethose coursesin other

departments meet the needs of studentsin this program?

(b) Doesthe
program
require
studentsto take
cour ses taught
by other
departments?

Always there is a complete coordination between the program manager
and the managers of the other programs to satisfy our requirements and
take into consideration the prerequisites required to teach any suggested
courses. The students at the department of the computer Science
obligatory study the following courses from other departments at the
Faculty of Science: Mahmatics-1, Physics-1, Chemistry-1 & Biology-1
and need the following hel ping courses from the department of
Mathematics. Probability & Statistics, Mathmatics-2 and Mathmatics-3.
Also students need to study the English for Scientific Purposes course
from outside the department.

22



I 3- Special needs or characteristicsfor the studentsin the program (if any).

Do the studentswho are
likely to beenrolled in
the program have any

special needs or
characteristics that
should be considered in
planning the program?

Yes

[ V]

[

No

]

If yes, say these special needs or characteristic:

1.

2.

The applicant must be a full-time study for the duration
of joining the faculty.

The applicant should have a high school certificate or
its equivalent.

. Applicants who obtain certificates from abroad must be

approved by the Commission of Certificates.
Equivalency in the Ministry of Higher Education.

. Theoveral rate of the applicant should not be less than

the rate determined by the university.

I 4- What should be donein the program to respond to these special characteristics?

Students have to be prepared in their first year of study by giving them courses in English, Thinking,
Computer and Communication skills, Pre-Calculus, and Scientific Terminology.

23



(C) Mission and Goals of the Program

[ 1- Program Mission Statement. |

Preparing distinct graduates which are highly scientifically and practically qualified and believing in
the job ethics in order to be able to satisfy the cleverness and technicality needs to scientific,
governmental and industrial establishments.

I 2- Program Objectives. I

To prepare national graduates with the principle Knowledge of the computer science field, this
will contribute in all the fields of the devel opment.
To introduce the computer science courses for the other departments of the university.

To contribute in solving the scientific and industrial problems which facing the devel opment

plansin the Kingdom.

3- List any major changes or strategic new developments planned for the program within
the next threeto five yearsto help achieveits mission. For each change or development
describethe major strategiesto be followed and list the indicatorsthat will be used to

measur e achievement.

Major changesor strategic
new developments

Description of the strategies
to befollowed

Indicatorsto be used to
measur e achievement

Updating the contents of the
existing courses and adding
some New Courses

Reviewing and updating
the Program study plan
periodically

- Theratio of updated coursesto
the total number of courses
- Rate of updating per year

Upgrading the efficiency of

the faculty members

Encouraging training,
scientific research and
attending national and
international conferences

- Number of workshops attended
per year

- Number of published research
papers per year

- Number of attended conferences
per year

Updating the textbooks used
in the study plan

Requesting the appropriate
committee to review the
text books

- The rate of textbooks change
should be at least once every two
years.

Supporting the program
requirements with modern
technology

Establishing a modern
website and providing the
required computer labs
with the modern computers
and software

24

-The frequency of website update

-The ratio of developed labs to the
total number of labs

- The frequency of lab software
updates




(D) Program Structure and Organization

I 1- Program Description. I
| —

A program or department manual should be available for studentsor other stakeholdersand a copy of the information
relating to this program should be attached to the program specification.

- Thisinformation should include required and elective cour ses, credit hour requirements and department/college and
institution requirements, and details of coursesto be taken in each year or semester.

[ 2- Development of Special Student Characteristics or Attributes. |

List any special student characteristicsor attributesbeyond normal expectationsthat theinstitution, college or department
istrying to develop in all of its students.

Normally one or two, up to a maximum of four that directly reflect the program mission and distinguish this program
from othersin the samefield and make it exceptional.

For each special attributeindicate the teaching strategies and student activitiesto be used to develop it and the evidence to
be used to assess whether it has been developed in all students.

Strategies or student activitiesto be used throughout the program to

S ETE ATTIOUTES develop these special attributes and the evidence

Diversity in courses, textbooks and faculty members and
motivating students to share in the field contests and in the
respected scientific Societies like IEEE and ACM.

Highly qualified and

competitive graduates Strategy

- Questionnaire for stake holders opinion

- Questionnaire for faculty members opinion

- Reports published by the National Center for
Assessment in Higher Education (Qiyas)

I3— Required Field Experience Component (if any). I

A special specification form must befilled in, if field experienceisa requirement for the completion of the program.

Evidence

— e — O —
UnitsType | Studylevel/ _ _
Course Course Credit year at which Course Time allocation and
No | Number Title Units the field Requisite scheduling
& Code Theo. | Prac. | experienceis € arrangement.
offered
Field Summer 90 Cr. Hr.
1 1105482 Training 3 0 3 Training & Department
After level 6 Approval

25



Brief description of field experience activity:
The field experience activity aims to provide an opportunity for students to apply their theoretical
knowledge and gain professional experience through dealing with many different people.

List the major intended lear ning outcomes for the program to be developed through the field
experience:
To make students able to:
= |dentify, analyze problems and eval uate solutions by acquiring many experiences through
dealing with many different people.
= Work effectively and constructively in many different environments and in avariety of
complex situations.
= Build positive relationships with others and interact effectively with them in order to work
toward a common outcome
= Actively listen and respond to the ideas of other people
= Exerciseinitiative and responsibility, taking action and engaging others to make a positive
difference for the common good.
= Judge situations, actions, decisions and apply creative and innovative solutions to existing and
emerging problems.

l-4— Project or Resear ch Requirements (if any). I

* Summary of any project or thesisrequirement in the program. ( Other than projectsor assignmentswithin individual

courses)
(A copy of the requirementsfor the project should be attached.)

L
I I\CI:L?r%rbfr Units Type Course Study level/year at which the project or I
I & Code Th. Pr/Tu. Requisite resear ch is undertaken
1105481 1 2 100Cr. Hrs. 8

Brief description for the project or research:
The project team is expected to develop an application to solve a specific problem by applying previously
learned concepts and methods during the previous courses. The student is typically expected to study the
problem, perform the analysis, determine the requirements, design the solution, and implement the solution,
and documentation of the final project report and preparing for the presentation. The project topic may be
provided by the department or by the student, subject to the department approval.

List themajor intended learning outcomes of the project or research task:
1. Towork asamember in ateam work

26



2. To apply the knowledge grasped along the previous semestersin:
Studying a problem
Performing the analysis
Specifying the requirements
Proposing the suitable solution
Implementing the proposed solution
Documenting the different phases of the project contribution

Preparing for presenting his work and submitting the final document of the project

Brief description of provisionsfor student academic advising and support:

- Encouraging the students to demonstrate their theoretical knowledge and professional skills.
- Helping the students to develop their communication skills.

Description of assessment procedures (including mechanism for verification of standards):

- Submitting afinal report to assess documentation abilities
- Oral presentation to assess professional skills
- Discussion to assess intellectual skills and personal understanding

[ 5- Development of L earning Outcomesin Domains of L earning |

For each domain of learning shown below indicate:
- The knowledge or skill the program isintended to develop and thelevel of that knowledge and skill.
(Asaguide see general descriptions of knowledge and skillsin the National Qualifications Framework for the qualification
level of thisprogram)

- Theteaching strategiesto be used in coursesin the program to develop that knowledge and those skills.
(thisshould be a general description of the approachestaken throughout the program but if particular responsibility isto
be assigned to certain cour ses this should be indicated)
- The methods of student assessment to be used in coursesin the program to evaluate lear ning outcomesin the domain
concerned

(& Knowledge Domain.
Summary description of the knowledge to be acquired:

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

1. Understand the essential mathematics relevant to computer science and the corresponding
applications

2. Develop programming applications using structured and object oriented high level programming
languages

3. Anayze aproblem, and define the computing requirements appropriate to its solution

27



4. Design, implement and evaluate a computer-based system, process, component, or program to
meet desired needs

5. Usecurrent techniques, skills, and tools necessary for computing practices

6. Apply mathematical foundations, algorithmic principles, data structures, and computer science
theory in the modeling and design of computer-based systemsin away that demonstrates
comprehension of the tradeoffs involved in design choices

7. Apply design and development principles in the construction of software systems of varying
complexity

8. Understand the theory behind the design of the computer system software like operating systems,
compilers, and interpreters

9. Understand the concepts of digital systems design, computer architecture and their operation

10. Understand the computer networking taxonomy, models, architectures, classifications, and the
corresponding protocols and implementations

11. Show acritical understanding of the broad context within computing including issues such as
quality, reliability, and performance evaluation

Teaching strategiesto be used to develop that M ethods of ent of knowledge acquired
knowledge

Lectures
Tutorial classes Homework assignments, Quizzes, periodical
Lab experiments exams 1 &2 and final exam

Self readings

* (b) Cognitive Skills Domain.

Description of cognitive skillsto be developed and level of performance expected:
On successful completion of this program, graduates should be able to:

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

2. Perform comparisons between (algorithms, methods, techniques...etc.)

3. Perform classifications of (data, results, methods, techniques, algorithms... etc.)

4. Identify attributes, components, relationships, patterns, main ideas, and errors

5.  Summarize the proposed solutions and their results

6. Restrict solution methodologies upon their results

7. Establish criteria, and verify solutions

8. ldentify arange of solutions and critically evaluate and justify proposed design solutions

9. Solve computer science problems subject to commercial or industrial constraints

10. Work with and model computer systems at different and appropriate levels of abstraction

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

12. Analyzes and evaluate arange of options in producing a solution to an identified problem

13. Perform problem analysis from written descriptions and derive requirements specifications from
an understanding of problems (analysis, synthesis)

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

28



15. Define and assess criteria to measure the appropriateness of a computer system for its current
deployment and future evolution

16. Synthesize ideas, proposals and designs effectively using rational and reasoned arguments for
presentation to arange of audiences

17. Generate and evaluate the results of tests to investigate the functionality of computer systems

Teaching strategiesto be used to develop these Methods of assessment of students cognitive
cognitive skills skills

Lectures
Seminars Home works and Quizzes
Tutorials

* (¢) Interpersonal Skillsand Capacity to Carry Responsibility Domain.

Description of the level of inter personal skillsand capacity to carry responsibility to be devel oped:
On successful completion of this program, graduates should be able to:

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

Work in stressful environment and within constraints

Lead and motivate individuals

Manage tasks and resources

Search for information and adopt life-long self-learning
Acquire entrepreneurial skills

Manage one's own learning and devel opment

CoNoR~WNE

Teaching strategiesto be used to develop these M ethods of assessment of students

«illsand abilities inter personal skillsand capacity to carry

responsibility

Discussions through the lectures and tutorial Open discussions and posing questions through
classes and team work assignments the lectures and tutorial classes

* (d) Communication, Information Technology and Numerical Skills Domain.

Description of the communication, information technology and numerical skillsto be developed:
On successful completion of this program, graduates should be able to:

Prepare and present seminars to a professional standard

Communicate effectively with team members, managers and costumers

Use IT skillsand display mature computer literacy

Demonstrate efficient IT capabilities and use related computer software packages
Extract high benefits from the use of the World Wide Web

agrwbdE
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6. Develop arange of fundamental research skills, through the use of online resources, and
technical repositories

7.  Prepare documentation for their work in the form of standard reports

8.  Exhibit appropriate numeracy skillsin understanding and presenting cases involving a
guantitative dimension

Teaching strategiesto be used to develop these | Methods of assessment of students numerical
skills and communication skills

- Lectures - Exams

- Using computer laps - Assignments
- Tutorials - Reports

* (e) Psychomotor Skills Domain (if applicable).

Description of the psychomotor skillsto be developed and thelevel of performance required:

Not applied, in accordance to the nature of the program.

6- Admission Requirementsfor the Program.

Teaching strategiesto be used to develop these | M ethods of assessment of students psychomotor

* Attach handbook or bulletin description of admission requirementsincluding any course or experience

prerequisites.
1. Theapplicant must be a full-time study for the duration of joining the faculty.
2. The applicant should have a high school certificate or its equivalent.
3. Applicants who obtain certificates from abroad must be approved by the Commission of
Certificates Equivalency in the Ministry of Higher Education.
4. Theoverdl rate of the applicant should not be less than the rate determined by the university.

I 7- Attendance and Completion Requirements.
e

* Attach handbook or bulletin description of requirementsfor:

a - Attendance:
b- Progression from year to year:
c- Program completion:

See Attachment (3)
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(E) Regulations for Student Assessment and Verification of
Standards

[ 1- Regulations or Policiesfor Allocation and Distribution of Grades. |

If the institution, college, department or program haspolicies or regulations dealing with the allocation
or distribution of studentsgrades statethe policy or regulation, or attach a copy:

The Credit hour system as determined by the Ministry of Higher Education regulations for teaching and
exams

I 2- Describe Processes will be Used for Verifying Standards of Achievement. I

* (e.g.: check marking of sample of testsor assignments | ndependent assessment by faculty from another

institution) ( processes may vary for different courses or domains of learning)

- Unified exams, group marking and group grading for multi-section courses
- Internal assessment at the end of semester

(F) Student Administration and Support

[ 1- Student Academic Counseling \

* Describe proceduresto be made for academic counseling and advice for students, including both

scheduling of faculty office hoursand advice on program planning, subject selection and car eer
planning (which might be available at college level).

- Meeting new students and making academic orientations for them.

- Provide counseling to the students.

- A weekly office scheduleis displayed on each faculty member's office with Academic advising hours
to provide students with extra assistance and help in solving their academic problems.

- There exists an academic advisor for each student in the department to follow him up.

See Attachment (4)
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| 2- Student Appeals

* Attach regulationsfor student appeals on academic matters, including processes for consider ation of
those appeals.

See Attachment (5)

(G) Text Booksand Reference Materials

1- Describe processes to be followed by faculty in the program for planning and

acquisition of text, reference and other resource material including electronic and web
based resour ces.

- Texts and references are chosen by appropriate committees in the department and finally approved in
the departmental council.

- Texts and references are made available in an appropriate time by the book shop and by the central
library of the university.

- Original and licensed Software packages required for teaching some courses are made available

- The university provides all the necessary web based resources through the deanship of IT and
Libraries

2- Describe processes to be followed by faculty in the program for evaluating the
adequacy of book, reference and other resour ce provision.

- Reviewing the contents of these texts and references by the appropriate committees in the department
and submitting the suitable report.
- Authored or trandated texts are sent to referees.



Section 3

| Cour ses Specification |
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First Level Course Specification

Ay pd) Al ) jial) ol
(I:\lourse General Physicsl - ,
ame 1 dale gl
Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
I nfor mation 1101101 4 Hours 3 3 6

Track E University Requirement z College Requirement E Core E Elective

Level 1 Prerequisite: --- Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

1- Understand how to measure and to convert units

2- Know the motion in different dimensions

3- Understand the relationship between the force and motion

4- Differentiate between kinetic energy and potential energy

5- Understand the concept of energy conservation

Course Description(brief):

This course provides a general introduction to the fundamental concepts of mechanics. The course
introduces students to measurements, units, dimensions, vectors. Motion along a straight line,
motion in two and three dimensions, force, kinetic energy, potential energy, conservation of energy
and linear momentum.

Evaluation X] Periodic tests [ ] Project X] Quizzes

@ Final-exam i Lab X Participation

Textbook (only one):
Halliday, Resnick & Walker, Fundamentals of Physics, 8th Ed., John Wiley & Sons, 2008

Reference Book (no morethan 2):
1. Serway, Physicsfor Scientists and Engineers with Modern Physics, 3rd Ed., Prentice Hall, 2000.
2. Sears, Zemansky, and Y oung, University Physics, 1995




4y o) Al ) jial) ol

Course
Calculusl :
Name 1Jas g Jualiil) b
Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
I nformation 1104101 4 Hours 3 2 5

i University Requirement @ College Requirement i Core i

Track :
Elective

L evel 1 Pre-requisite: 1003100 Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:
1. Handlefunctions occurring in calculus and in the mathematical modeling

Grasp the central idea of limit and continuity, and its applications

Understand the main theme of calculus and its applications

Compute the optimal values of functions

2.
3.
4. Differentiate standard functions by applying the fundamental rules of differentiation
S.
6.

Apply the concepts of monotonicity and concavity in sketching the plane curves

Course Description(brief):
This course is the first Calculus course dealing mainly with differential calculus. After a discussion
of few mathematical preliminaries, the following topics are discussed: functions and models, limits
and derivatives, differentiation rules, and finally applications of differentiation.

Evaluation

@ Periodic tests

i Proj ect

@ Quizzes

@ Final-exam

[ JLab

@Participation

Textbook (only one):

H. Anton, I. Bivensand S. Davis, Calculus Early Transcendental, Sth Ed., John Willy & Sons, 2009

Reference Book (no morethan 2) :
1. J. Stewart, Calculus Early Transcendental, 6th Ed., International Metric Version, 2008

2. R. Adams, C. Essex, Calculus a Complete Course, 7th Ed., Pearson Canada, 2010
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Course . Anll Asllly jokal) o
Statistics
Name slaa)
Course Course Code Credit Units Contact Lect. | Pr./Tu.| Tot.
I nformation 1104231 3 Hours 2 2 4
Track E University Requirement E College Requirement Z Core E Elective
L evel 1 Pre-requisite: --- Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

1. Understand the basic concepts of probability, random variables, probability distribution, and joint
probability distribution

2. Compute point estimation of parameters, explain sampling distributions, and understand the central limit
theorem

3. Construct confidence intervals on parameters for asingle sample

4. Compute and interpret descriptive statistics using numerical and graphical techniques

5. Use SPSS or some suitable package to practice real applications

Course Description(brief):

This course in probability and statistics is designed for computer science students. Probability is
used to construct parametric models that often arise in computer science and engineering problems.
Statistics is then used to estimate the parameters of these models based on available data, check the
adequacy of the fitted models, and test specific hypotheses. Topics include random variables and
their probability distributions including uniform, binomial, geometric, Poisson, normal, and
exponential distributions; expected value of functions of random variables; stochastic simulation;
sampling distributions; maximum likelihood and least squares methods of estimation; statistical
inference including hypothesis testing and interval estimation.

Evaluation X] Periodic tests [ ] Project [ ] Quizzes

@ Final-exam @ Lab [ ] Participation

Textbook (only one):
Michael Baron, Probability and Statistics for Computer Scientists, 2nd Ed., Chapman and Hall,
2013

Reference Book (no morethan 2):

1. Montgomery Douglas C. and Runger George C., Applied Statistics and Probability for
Engineers, 5th Ed., John Wiley and Sons, 2011

2. F.M. Dekking et al, A Modern Introduction to Probability and Statistics, Springer, 2007

36




Second L evel Course Specification

Course Introduction to Computer Ao ARl ) o

Name Science Gulad) 2 gle dadia

Course Course Code Credit Units Contact Lect. | Pr./Tu.| Tot.
I nformation 1105101 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

Level 2 Pre-requisite: 1004101 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Appreciate the importance of the computer science field

2. Understand the relevance between the courses of the computer science curriculum
3. Broadly discuss the mgjor topicsincluded in the computer sciencefield
4. Appreciate why computers are essential components in business and society

5. Understand how the computer is used as a problem solver

Course Description(brief):

The course is an overview of computer science, from which students can appreciate the relevance
of future courses in the field. This survey approach provides a theoretical, practical, and redlistic
understanding of the entire field. It begins with the fundamentals of data processing, data
representation and storage, the processing inside the computer architecture to get information,
investigating , the topics of algorithms, and the development of programming languages, and
software, progresses to the study of operating systems and computer networks and internet, major
applications of computer technology via graphics and artificial intelligence will be surveyed, and
closes with an introduction to the abstract theory of computation.

Evaluation @ Periodic tests [ ] Project @ Quizzes

@ Final-exam @ Lab [] Participation

Textbook (only one):
J. Glenn, David T. & Dennis B., Computer Science: an over view, 11th Ed, Addison-Wesley, 2013

Reference Book (no morethan 2) :
David Evans, Int. to Computing: Explorations in Language, Logic, and Machines, CSIPP, 2011
George Beekman, Introduction to Computing ,4th Ed., Pearson, 2012
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CRITES General Chemistryl .
Name 1 dale sloas
Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
I nformation 1102201 4 Hours 3 3 6

Track E University Requirement Z College Requirement E Core E Elective

Level 2 Prerequisite: --- Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

1. Differentiate between the atom, element, molecule and calculate the atomic number, the mass number
and the isotope abundances

2. Name compounds, differentiate between the chemical ,molecular & empirical formulas, and solve all
stoichiometric problems

3. Understand the gases law and solve their problems

4. Evauate the different quantum numbers of an electron, Write the electronic configuration, and Solve the
problems of chemical and ionic equilibrium

5. Understand the basic principles of organic chemistry and biochemistry

Course Description(brief):

This course introduces students to the basic knowledge and principles in chemistry. Atomic structure,
periodic table, chemical bonding and molecular geometry, hybridization, molecular orbital theory of
diatomic molecules, chemical and ionic equilibrium, basic principles of organic chemistry, types of organic
compounds and their [UPAC nomenclature are introduced.

Evaluation @ Periodic tests i Proj ect i Quizzes

X] Final-exam [ JLab [ ] Participation

Textbook (only one):
Chang, Chemistry, 9" Ed., McGraw-Hill, 2008

Reference Book (no morethan 2) :
6. A.El-Awady and others, General Chemistry (In Arabic), 4" Ed., Hafiz Pub., 1998.

7. S. Ezmarly and Others, Organic Chemistry (in Arabic), 2" Ed., 1987
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Course : Aall aailly ) al) pud
General Biologyl . .
Name 1 4ale slial
Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
| nfor mation 1103201 4 Hours 3 3 6

Track E University Requirement Z College Requirement E Core E Elective

L evel 2 Pre-requisite: --- Co-requisites (if any)

Course Objectives. By the end of this course the student will be able to:

1. Understand the concepts and theories in General Chemistry and itsimportance in daily life

2. Apply dl the knowledge and skills for General Biology in day situations for success communication in
Scientific, practical and socia life.

3. Grasp the mechanics of successful interaction between the principles of biology and scientific theories
and the surrounding environment

Course Description(brief):

Getting Acquainted with Biology: what is biology?, branches of biology, historical development of biology,
characteristics of life, how biological studies are conducted?, applications of biology, relations with other sciences,
careers for biology, Chemical Basis of Life: inorganic components of living organisms-organic components of living
organisms, biological reactions and enzymes, Cells and Tissues. structure and functions, prokaryotic cells, eukaryotic
cells, replication of cells, mitosis and meiosis, plant and animal tissues, Biodiversity: principles of taxonomy and
classification, viruses, bacteria, algae and fungi, plants, animals, nutrition, metabolism and bioenergetics,
Photosynthesis: fixation of sun energy-synthesis of biological macromolecules, energy storage, breakdown of
biological macromolecules, energy release, Excretion: excretion in simple forms of life, excretion in plants, excretion
in animals, respiration, Circulatory System: blood composition & functions, heart & vessels-lymph & lymphatic
system, Reproduction, Fertilization and Development: simple forms of life-Plants, The Basic Genetic Mechanisms:
classic genetics, moIEular genetics.

Evaluation X] Periodic tests ] Proj ect X Quizzes

E Final-exam i Lab X Participation

Textbook (only one):
Jane B. Reece et all, Campbell Biology: Concepts & Connections, 7th Ed., Benjamin Cummings, 2011

Reference Book (no morethan 2):
Jane B. Reece et dll, Investigating Biology Manual, 7th Ed., Benjamin Cummings, 2010
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Third Level Course Specification

Course . : Al dadlly ) al) ad
Introduction to Programming - .
Name daa i) Aadia
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
I nfor mation 1105211 3 Hours 2 3 5

Track E University Requirement E College Requirement z Core E Elective

L evel 3 Pre-requisite: 1105101 Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

Understand problem solving Methodology

Perform program design techniques (flowcharts and pseudo-code)
Understand the data types and programming structures of the C language
Demonstrate the ability to implement algorithmsin C language

Pursue courses such as application programming or O.O.P.

agrwNE

Course Description(brief):
This course introduces students to the problem solving methodology. It stresses on good program
design, good programming style, and structured program development using C. Basic concepts in
structured programming and top-down design with stepwise refinement will be introduced. Topics
covered include: algorithm design process, program development, coding, debugging, program
structure, simple data types and structured types, various control structures, sequencing, loops,
conditionals, functions and pointers. _

Evaluation X] Periodic tests ] Proj ect X Quizzes

E Final-exam @ Lab i Participation

Textbook (only one):
Jeri R. Hanly, Elliot B. Koffman, Problem Solving and Program Design in C, 7th Ed., Addison
Wesley, 2012

Reference Book (no morethan 2):
Maureen Sprankle, Problem Solving and Programming Concepts, 9th Ed., Pearson, 2011
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T ) Al ) aud

Course - . .
Digital Logic Design
Name J - - 81 3haial) asacas
Course Course Code Credit Units Contact Lect. | Pr./Tu. | Tot.
I nformation 1105221 3 Hours 2 3 5
Track E University Requirement E College Requirement z Core E Elective
L evel 3 Pre-requisite: 1105101 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Understand number systems and Boolean Algebra

2. Understand the fundamentals of digital gates

3. Obtain the minimal component design for agiven logica circuit

4. Practically realize the design of logical circuits using the available lab tools

Course Description(brief) :

This course introduces students to Number Systems, Boolean Algebra, DeMorgan Theorem,

Minimization Techniques, Algebraic techniques, Karnaugh maps and Quin-McCluskey methods,
Computer Logic Circuits, Flip-Flops, Registers, Counters, Encoders, Decoders, Half Adder and
Full Adder, Sequentia Circuits, State assignment and minimization.

Evaluation

@ Periodic tests

i Proj ect

@ Quizzes

X] Final-exam

X Lab

[ ] Participation

Textbook (only one):
Digital Design and Computer Architecture, David Harris and Sarah Harris, 2nd Ed., Elsevier, 2012

Reference Book (no morethan 2) :
M. Moris Mano and Michael D. Ciletti, Digital Design, 5th Ed., Prentice Hall, 2013.
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Course Ethical and Professional Ao ad) ARl el

Name Practices digall g ABNAY) cilu jlaal)
Course Course Code Credit Units Contact Lec. | Pr./Tu. Tot.
I nfor mation 1105281 2 Hours 2 0 2

Track E University Requirement E College Requirement Z Core E Elective

L evel 3 Pre-requisite; --- Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

1. ldentify ethica responsibilities and considerations and apply ethics, including professiona
codes of ethics, in scenarios and case studies.

2. ldentify and use resources for keeping up with the profession.

3. Discuss legal and ethical issues relevant to freedom of speech, intellectual property, privacy, and
Ssecurity.

4. Appreéate how rapid changes in technology might affect ethical issues and changing norms of
behavior

5. Understand the ethical issues associated with gathering, storing and accessing genetic information in
databases.

Course Description(brief):

Overview of Ethics, Brief Introduction to Morality, Ethics for IT Professionals and IT Users ACM
Code of Ethics and Professional Conduct, Association of Information Technology Professionals
(AITP) Code of Ethics, Software Engineering Code of Ethics and Professional Practice, Sys-admin,
Audit, Network, Security (SANS) IT Code of Ethics, Computer and Internet Crime, Privacy,
Freedom of Expression, Intellectual Property, Impact of Information Technology on the Quality of
Life, Social Networking, Ethics of IT Organizations.

Evaluation X] Periodic tests [ ] Project [ ] Quizzes

@ Final-exam i Lab X Participation

Textbook (only one):
Reynolds, G., Ethicsin Information Technology, 4th Edition, Course Technology: Boston, 2012.

Reference Book (no morethan 2) :
M. David Ermann, Michele S. Shauf , Computers, Ethics, and Society, Oxford University Press

42




4y o) Al ) jial) ol
Course . :
Discrete M ath t
Name iscrete M athematics Jakiits clpcil
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
| nfor mation 1105231 3 Hours 2 2 4
Track E University Requirement E College Requirement Z Core E Elective
Leve 3 Pre-requisite: 1105221 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Uselogic to determine the validity of an argument

2. Construct the proof of atheorem
3. Understand the terminology, operations, and symbols of set theory
4. Use combinatoria techniques when needed in solving problems

5. Identify relations; specifically, apartial order, equivalence, and total order relations

Course Description(brief) :

The course provides an introduction to mathematical structures of computer science. Topics
discussed include logic of compound and quantified statements, number theory and methods of
proof, sequences and mathematical induction, set theory, counting methods, Recursive definitions,
Sequences, Summations, functions and relations. The course lays down the mathematical
formulation necessary for success in the computer science field.

Evaluation @ Periodic tests i Proj ect X Quizzes

@ Final-exam i Lab [ ] Participation

Textbook (only one):
Kenneth Rosen, Discrete Mathematics and its Applications, 7th Ed., McGraw-Hill, 2012

Reference Book (no morethan 2) :

Seymour Lipschutz & Mark Lipson, Schaum's Outline of Discrete Mathematics, 3rd Ed., McGraw-
Hill, 2009

Susanna Epp, Discrete Mathematics with Applications, 4th Ed., Thomson Learning, 2010.
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Fourth Level Course Specification

Course - : Aall aallly ) al) ot
Digital systems Design . .
Name 42ad )| Al avanal
Course Course Code Credit Units Contact Lect. | Pr./Tu. | Tot.
I nfor mation 1105222 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 4 Pre-requisite: 1105221 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Analyze and design combinational and sequential digital systems

2. Usedifferent techniques, anong them a hardware description language and a functional
programming language, to design digital systems

3. Practically implement combinational and sequential digital systems

Course Description(brief):

This course presents the analysis and design of combinational circuits;, adders, converters,
subtractors, decoders, encoders, and multiplexers, Sequentia circuits; flip(! flops, level and edge
triggering, derivation of the state table and state diagram. Registers, shift registers, and counters,
RAM and programmable logic devices. Memory decoding and error correction schemes,
Combinational and sequential programmable devices; ROMs, PLAs, PALs, CPLDs, and FPGAS,
RTL representation of digital systems. ASM chart, ASMD chart, RTL representation, and HDL
description. The design of a finite state machine to control a data path is presented in detail. HDL
examples are given in gate' | level, dataflow, and behavioral models to show the alternative ways
available for describing digital systemsin Verilog HDL.

Evaluation X Periodic tests X Project i Quizzes

@ Final-exam @ Lab [] Participation

Textbook (only one):
M. Moris Mano and Michael D. Ciletti, Digital Design, 5" Ed., Elsevier, 2013

Reference Book (no morethan 2):
Ronald Tocci, Neal Widmer, Digital Systems: Principles and Applications, 11" Ed., Pearson, 2014
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Course . ..

B Programming Applications Aol il

Course Course code Credit Units Contact Lect. | Pr./Tu. | Tot.
I nformation 1105212 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 4 Pre-requisite: 1105211 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:

A wbdpE

Employ good programming style, standards and practices, during program development
Organize separate source units properly, for larger programs
Recognize the use of the most data types and their proper use in useful applications
Adapt programming experience and language knowledge to the future courses

Course Description(brief) :
To enhance the proficiency in computer programming of the students, this course extends the study
of computer programming developed in the previous course. The focus is on medium size
programming applications of varying domains and complexity, using C with its most used features.
A team project assignment is required to develop good programming style of students and their
knowledge experience in programming useful applications.

Evaluation

@ Periodic tests

@ Project

E Quizzes

E Final-exam

X Lab

[ ] Participation

Textbook (only one):
Greg Perry & Dean Miller, C Programming Absolute Beginner's Guide, 3rd Ed., Que Publishing,

2013

Reference Book (no morethan 2):

K. N. King, C Programming: A Modern Approach, 2nd Ed., W. W. Norton, 2008
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Course A ) Aadlly ) Ral) acdd

Data Structures
Name bl Jsta
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
| nfor mation 1105241 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 4 Pre-requisite: 1105211 Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

Understand how the data structures are allocated and used in memory.

Design and implement data structures including; lists, stacks, queues, trees and graphs.
Select the appropriate data structure for a given problem.

Learn different searching and sorting algorithms.

Select the appropriate searching and sorting algorithms for a given application

agrwbdE

Course Description(brief) :

This course presents fundamenta concepts in data structures and the algorithms used to manipul ate
them. The difference between static and dynamic data types is investigated. Linear dynamic data
structures; linked lists, stacks, queues and nonlinear ones; trees and graphs are introduced.
Algorithms manipulating data structure, like searching and sorting, hashing, memory allocation and
file management are included.

Evaluation @ Periodic tests i Project @ Quizzes

E Final-exam @ Lab [ ] Participation

Textbook (only one):
Narasimha Karumanchi, Data Structures and Algorithms Made Easy, 2nd Ed.,2011

Reference Book (no morethan 2):
Mark Allen, Weiss, Data Structures & Algorithm Analysisin C++, Pearson, 2006.
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Course : Anll Asllly jokal) o
Theory of Computation . .
Name daslaal) 44 8l
Course Course Code Credit Units Contact Lect. | Pr./Tu. | Tot.
I nfor mation 1105232 3 Hours 3 0 3

Track E University Requirement E College Requirement Z Core E Elective

L evel 4 Pre-requisite: 1105231 Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:
1. Understand the capabilities and limitation of computational models
2. Distinguish solvable problem from unsolvable ones

3. Classify problems according to their computational difficulty

Course Description(brief):

This course introduces the fundamental mathematical models of computation. The course presents
both inherent capabilities and limitations of these computational models as well as their
relationships with formal languages. Topics to be covered include: Finite automata and regular
languages, Deterministic and nondeterministic computations, Context-free grammars, languages,
and pushdown automata, Turing machines, recursive and recursively enumerable sets, introduction
to computability and complexity theory.

Evaluation X] Periodic tests [ ] Project X] Quizzes

@ Final-exam i Lab [ ] Participation

Textbook (only one):
George Tourlakis, Theory of Computation, 1st Ed., John Wiley & Sons, 2012

Reference Book (no morethan 2):
1. John E. Hopcroft, Rajeev Motwani, and Jeffrey D. Ullman, Introduction to automata theory,

languages, and computation, 3rd Ed., Addison-Wesley, 2006.

2. Michadl Sipser, Introduction to the Theory of Computation, 2nd Ed., Course Technology,
2005
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Fifth Level Course Specification

Course _ , , Ao Al ) 84l o

Name Object Oriented Programming At Aaa

Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
I nformation 1105313 3 Hours 2 3 5

Track E University Requirement E College Requirement z Core E Elective

L evel 5 Pre-requisite: 1105212 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:

1- Understand and implement search and sort algorithms

2- Use pointers and dynamically allocate storage

3- Design and use basic object-oriented programming techniques
4- Useinheritance, polymorphism and virtual functions

Course Description(brief):

This course presents a conceptual and practical introduction to imperative and object oriented
programming, exemplified by Java. As well as providing grounding in the use of Java, the course
will cover general principles of programming in imperative and object oriented frameworks. The
course should enable you to develop programs that support experimentation, simulation and
exploration in other parts of the computer science curriculum (e.g. the capacity to implement, test
and observe a particular algorithm).

Evaluation @ Periodic tests i Proj ect i Quizzes

X] Final-exam X Lab X Participation

Textbook (only one):
Sharon Zakhour et a., The Java Tutorial: A Short Course, 5th Ed., Addison-Wesley, 2013

Reference Book (no morethan 2):
Joshua Bloch, Effective Java, 2nd Ed., Addison-Wesley, 2008
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Course . . . Al dadlly ) al) pud
Analysis & Design of Algorithms
Name Sl J A asanad g Julas
Course Course Code Credit Units Contact Lect. | Pr/Tu. | Tot.
Information 1105314 3 Hours 2 3 5
Track E University Requirement E College Requirement z Core E Elective
L evel 5 Pre-requisite: 1105241 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Apply asymptotic time complexity analysis to choose among competing algorithms.

2. Construct and solve recurrence equations describing the asymptotic time complexity of a
given algorithm

3. Implement efficient searching and sorting algorithms
4. Identify similarities and difference between breadth-first and depth-first search techniques

5. ldentify the use of dynamic programming techniques in algorithmic design

Course Description(brief) :

This course introduces students to the analysis and design of computer algorithms. Topics covered
include; space and time complexities, asymptotic notations, design and analysis of basic classes of
algorithms: traversal agorithms, divide and conquer greedy method, dynamic programming, basic
tree and graph search and traversal techniques, backtracking; introduction to the theory of NP
compl eteness.

Evaluation @ Periodic tests i Project @ Quizzes

@ Final-exam @ Lab [ ] Participation

Textbook (only one):
Cormen, Leiserson, Rivest, and Stein, Introduction to algorithms, 3rd ED., MIT Press, 2009.

Reference Book (no morethan 2) :
Anany Levitin, Introduction to the Design & analysis of algorithms, Addison Wesley, 2006.
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A ad) 31 ) Rl sl
Crotl Computer Architecture
Name ulall jlara
Course Course Code Credit Units Contact Lect. | Pr./Tu. | Tot.
I nformation 1105323 3 Hours 2 3 5
Track E University Requirement E College Requirement Z Core E Elective
L evel 5 Pre-requisite: 1105222 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Explaintheinternal structure of computer systems

2. Recognize different types of architectures and the difference between computer architecture
and organization

3. Apply the various performance measures to compare between different computer systems

4. Recognize different techniques used in the design of computer system components

Course Description(brief):

This course is to introduce students to the basic concepts and various techniques of computer
architecture. Topics to be covered include: ALU design, IEEE 754 format for floating-point
numbers, coprocessors, design of hardwired CU and micro-programmed CU, the characteristics of
instruction sets, pipelines techniques, the architecture of RISC and CISC machine, (cache) high
speed memories, 1/0 channels and 1/O processors, parallel processing.

Evaluation @ Periodic tests i Proj ect

g Quizzes

@ Final-exam @ Lab [] Participation

Textbook (only one):
John L. Hennessy and David A. Patterson, Computer Architecture: A Quantitative Approach, 5th
Ed., 2011

Reference Book (no morethan 2) :
David A. Patterson, Computer Organization and Design, 5th Ed., Morgan Kaufmann Seriesin
Computer Architecture and Design, 2013
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4y o) Al ) jial) ol
Colllee Database Systems .
Name ULl ae ) g8 ala
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
| nfor mation 1105342 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 5 Pre-requisite: 1105212 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1- Understand the databases characteristics, and modeling

2- Explain database design concepts.
3- Design adatabase system for areal-world problem

4- Implement and verify a database system using the available DBM S software.

Course Description(brief) :

This course introduces the fundamental concepts necessary for modeling, designing, using, and
implementing database systems. It includes ER model, relational model and agebra, SQL,
normalization, functional dependencies, Introduction to EER, Introduction to DBMS, provide an
in-depth and up-to-date presentation of the most important aspects of database systems and related
technologies.

Evaluation X] Periodic tests [ ] Project [ ] Quizzes

@ Final-exam @ Lab X Participation

Textbook (only one):
Ramez Elmasri, Shamkant B. Navathe, Fundamentals of Database Systems, 6th Ed., Addison-
Wesley, 2011

Reference Book (no morethan 2) :
Hector Garcia-Molina, Jeffrey D. Ullman & Jennifer Widom, Database Systems: The Complete
Book, 2nd Ed., Prentice Hall, 2009
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Course . " .. .
4 al) aatil ) o)
Name Linear Algebra poad) Al ) jiall an
Course Course Code Credit Units Contact Lec. | Pr./Tu. Tot.
| nfor mation 1104xxx 3 Hours 2 2 4

Track E University Requirement E College Requirement Z Core E Elective

L evel 5 Pre-requisite: 1104101 Co-requisites (if any)

Course Objectives:

By the end of this coursethe student will be ableto:

1- Learnthe basic theory of linear algebrathrough Eigen values

2- Redlizethewide applicability of linear agebra by examining applications

3- Learn some useful algorithmsfor linear systems

Course Description(brief):

Introduction to systems of linear equations. Gaussian elimination and Gauss- Jordan elimination for
solving equations, Matrices: Operations on matrices, properties of matrix operations, inverse of a
matrix, Determinant of a matrix: elementary row operations, properties of determinants, Cramer’s
rule. Vector spaces. Subspaces, linear combinations, linear independence, bases and dimensions,
Rank of a matrix: the coordinates, change of bases, Linear transformations. Kernel, range, nullity
of alinear transformation, linear transformations and matrices, symmetric matrices, Eigenvectors:
introduction to Eigen values, Eigen vectors and Eigen spaces

Evaluation X] Periodic tests [ ] Project [ ] Quizzes

@ Final-exam i Lab [ ] Participation

Textbook (only one):
David C. Lay, Linear Algebraand Its Applications, 4" Ed., Addison Wesley, 2011

Reference Book (no morethan 2):
Anton, |. Bivens, and S. Davis., Calculus, 8" Ed., John Wiley and Sons, 2005
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Sixth Level Course Specification

A ) ARl el aesd
Course Web Programming .
Name sl A
Course Course Code Credit Units Contact Lect. | Pr./Tu. | Tot.
I nformation 1105315 3 Hours 2 3 5
Track E University Requirement E College Requirement Z Core E Elective
L evel 6 Pre-requisite: 1105313 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Write HTML files without using web generation tools

. Specify the difference between client-side and server-side web programming
. Master the basic syntax of JavaScript as a client-side scripting language

2
3
4. Develop dynamic web pages using JavaScript and describe how server-side scripts work
5. Install and administer an Apache Web Server in aUNIX environment

6

. Know the syntax of PHP, use PHP to develop dynamic web sites and access a MySQL
Database from a PHP script

Course Description(brief) :

This course introduces web programming and technologies, client-server model, web page design
languages: HTML; XHTML; XML, scripting languages. VB script; Java script; Perl, Server side
programs, common gateway interface (CGIl) programs, the applet concept, characteristics of web
servers hand link permission, file management capabilities of common server architectures, role of
client computer, web protocols, Supporting tools for web site creation and management, devel oping
internet informatiﬂn servers, design and buil_di ng of an interactive we_b based application.

Evaluation X] Periodic tests <] Project [ ] Quizzes

@ Final-exam @ Lab [ ] Participation

Textbook (only one):
Robert W. Sebesta, Programming the World Wide Web,7th Ed., Addison Wesley, 2012

Reference Book (no morethan 2):
Porter Scobey and Pawan Lingras, Web Programming and Internet Technologies, Jones & Bartlett
Learning, 2012
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Course A ) Aadlly ) Ral) acdd

Artificial Intelligence

Name u.ol.\h.«a\ sl€d
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
Information 1105333 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 6 Pre-requisite: 1105232 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Appreciate the achievements of Al and the theory underlying those achievements

2. Write simple to intermediate programs written in Al programming languages.

3. Understand the basic issues of knowledge representation, blind and heuristic search, min-
max, resolution, etc. that play an important rolein Al programs

4. Know some of the more advanced topics of Al such aslearning, natural language
processing, robotics, and expert systems

Course Description(brief) :

This course offers an introduction to artificial intelligence covering mechanisms, models and
algorithms to some typical Al applications as well. The course covers the following interesting
topics: representing, solving Al problems in state space search, formalism, heuristics,
connectionism, and specific Al problems such as vision, knowledge and reasoning, Logic,
Inference, Knowledge based systems, reasoning with uncertain information, Planning and making
decisions, Learning, Al applications and programming.

Evaluation X] Periodic tests [ ] Project X] Quizzes

@ Final-exam i Lab [ ] Participation

Textbook (only one):

David L. Poole and Alan K. Mackworth, Artificial Intelligence: Foundations of Computational
Agents, 2010

Reference Book (no morethan 2) :
Stuart Russell and Peter Norvig, Artificia Intelligence: A Modern Approach 3rd Ed. , 2009




Course A ) Aadlly ) Ral) acdd

Computer Graphics

Name aladf cilia gy
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
| nfor mation 1105351 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 6 Pre-requisite: 1105313 Co-requisites (if any)

Course Objectives:
By the end of this coursethe student will be ableto:
1. Understand the mathematics and algorithms design of computer graphics

2. Aware of the programming skills needed to develop computer graphics applications

3. Useat least one of the famous available computer graphics software packages

Course Description(brief) :

This course introduces Computer graphics systems with history and survey of computer graphics
applications. It presents output devices, output primitives including points, lines, circles, area
filling, and character generation. Attributes of output primitives, two dimensiona transformations,
windowing and clipping are investigated. Interactive input methods, Graphics Programming,
OpenGL, geometric modeling are discussed.

Evaluation @ Periodic tests i Project i Quizzes

E Final-exam @ Lab [ ] Participation

Textbook (only one):
Donald D. Hearn, M. Pauline Baker, Warren R. Carithers, Computer Graphics with Open GL 4th
Ed., Prentice Hall, 2010

Reference Book (no morethan 2) :
John F Hughes and all, Computer Graphics: Principles and Practice 3rd Ed., Addison-Wesley, 2013
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Ly o) ARl 5 Al )
Course .

Name Operating Systems ) ol

Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
Information 1105361 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

Level 6 Pre-requisite: 1105323 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Understand the functionality of the operating system software including I/O drivers
2. Understand the organization of the operating system and how concurrent processes scheduling,
memory management, and 1/O are accomplished
3. Understand the flow of information in the operating system in relation to the computer and
application software
4. Understand the methods of system security and models of protection

Course Description(brief):

This course demonstrates the history of the operating systems and provides knowledge of operating
systems concepts. The course introduces the principles of processes including inter-process
communication, process scheduling, deadlocks, the principles of input / output that includes 1/0O
hardware and software, Memory and File systems management that includes swapping, paging,
virtual memory, and page replacement algorithms

Evaluation @ Periodic tests i Project @ Quizzes

E Final-exam @ Lab [ ] Participation

Textbook (only one):
Silberscatz, Galvin & Gagne, Operating Systems Concepts, 9th Ed., John Wiley, 2012

Reference Book (no morethan 2):
1. Tanebaum, A.S, Modern Operating Systems, 4th Ed., Prentice Hall, 2014.

2. William, Stallings, Operating Systems: Internals and Design Principles, 7th Ed., Prentice
Hall, 2011
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Course A ) Aadlly ) Ral) acdd

Local Area Networks

Name Aalaal) culall ed<ud
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
Information 1105371 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

Level 6 Pre-requisite: 1105323 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1- Appreciate the importance of computer networks in human life

2- ldentify different LAN standards and the corresponding practical designs
3- ldentify each component of a LAN, its function and when to use it

4- Design LAN of Different types for suitable applications and adjust their performance

Course Description(brief) :

This course is mainly for LANS, introduces the definitions, goals, applications, classifications,
reference models for computer networks. 1SO-OSI and TCP/IP, in general and concentrates on
LANS; background, topologies, transmission media, standards & classifications. MAC protocols,
|[EEE 802.3 MAC: Ethernet, IEEE 802.5 MAC: Token ring, IEEE 802.11 MAC: Wireless LANS,
including transmission media options suitable for each MAC standard, and Connectivity using
devices: repeaters, bridges, hubs, switches, and routers are also considered. The performance and
suitable applications for each MAC standard is discussed.

Evaluation X Periodic tests i Proj ect @ Quizzes

@ Final-exam @ Lab [] Participation

Textbook (only one):
Stallings, Local and Metropolitan Area Networks, 6th Ed., Pearson Education, 2008

Reference Book (no morethan 2) :
1. Loca Area Networks, Peter Hodson, 4th Ed., Thomson Learning, 2006

2. Kenneth C., Mansfield Jr., James L., Computer Networking from LANs to WANS:
Hardware, Software and Security (Networking), 1st Ed., 2009
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Seventh Level Course Specification

CRITES Computer Systems Programming e
Name Gualad) alii daa
Course Course Code Credit Units Contact Lect. | Pr./Tu.| Tot.

I nformation 1105462 3 Hours 2 3 5
Track D University Requirement D College Requirement <] Core D Elective
Level 7 Pre-requisite: 1105313& 1105323 I Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Understand the architecture of a hypothetical machine, its assembly language, macro

language
2. Programming in assembly language
3. Understand the structure and design of assemblers, linkers and loaders

4. Understand the concepts and theory behind the implementation of high level programming
languages

Course Description(brief):

This course is an introduction to computer system programming, machine architecture, machine
language, assembly language, two pass assemblers, one pass assemblers, macro facilities,
conditional macros, loaders and linkers. Introduction to formal languages, design of compilers and
interpreters.

Evaluation @ Periodic tests @ Proj ect

E Quizzes

@ Final-exam @ Lab [] Participation

Textbook (only one):
Leland L. Beck, System Software: An Introduction to Systems Programming, 4th Ed., Addison
Wesley, Longman Inc., 2013.

Reference Book (no morethan 2):
Richard Stevens, Advanced Programming in the UNIX® Environment, 3rd Ed., Addison-Wesley,
2013
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Course A ) Axdlly ) Ral) asdd

Softwar e Engineering

Name Giliaa pall dadia
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
| nfor mation 1105443 3 Hours 3 0 3

Track E University Requirement E College Requirement z Core E Elective

L evel 7 Pre-requisite: 1105342 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Understand how to analyze, design, implement and test large-scale software

2. Practice teamwork in developing software project

3. Introduce techniques and standard documents used in each stage of the software life cycle
4. Work within a standard development process, document process and product measurements
5.

Utilize personal design and code reviews effectively, and propose improvements

Course Description(brief):

This course provides an introduction to software engineering disciplines with emphasis on software
life cycle, System models, requirement specification, architecture requirements, software anaysis
and design, structured analysis, functional and objects oriented design, programming, testing and
debugging, validation maintenance and modifications, software development tools, project
estimation, costing and planning project control and development of team structures.

Evaluation @ Periodic tests i Proj ect @ Quizzes

@ Final-exam @ Lab [] Participation

Textbook (only one):
lan Sommerville, Software Engineering, 9th Ed., Addison Wesley, 2010

Reference Book (no morethan 2):
Roger Pressman, Software Engineering: A practitioner’s Approach, 7th Ed., McGraw Hill, 2009
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Ay pd) Al ) jial) ol
clglrss Wide Area Networks . .
Name A gal) ualal) CilSud
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
I nformation 1105472 3 Hours 2 3 5
Track E University Requirement E College Requirement z Core E Elective
L eve 7 Pre-requisite: 1105371 Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:
1- Identify the different switching techniques in computer networks and their characteristics
2- Understand the data link control protocols and how they affect the communication process
3- Know the pros and cons of WAN technologies and when to use each of them

4- Make Sub netting and IP addressing for a given TCP/IP networking environment

Course Description(brief) :

This course is mainly for studying WANS, it concentrates on Switching Techniques: circuit
switching, message switching, packet switching (virtual circuit & datagram), Data link control
Protocols. functions, flow control (stop & wait, go-back-n, selective repeat), Error control (LRC,
VRC, CRC), High Level Data Link Control Protocol, WAN Technologies and their Characteristics:
X.25, frame Relay, ISDN, ATM, SONET, Internet: TCP/IP model, Sub netting and |P addressing.

Evaluation @ Periodic tests i Proj ect @ Quizzes

X Lab

X] Final-exam [ ] Participation

Textbook (only one):
Larry L. Peterson , Bruce S. Davie, Computer Networks: A Systems Approach, 5th Ed., Morgan
Kaufmann, 2013

Reference Book (no morethan 2) :
1. Flood, Telecommunication Switching Traffic and Networks, Pearson, 2008

2. Kenneth C., Mansfield Jr., James L., Computer Networking from LANsto WANS:
Hardware, Software and Security (Networking), 1st Ed., 2009
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L o) ARl 5 ) ol
Colllee Modeling and Simulation . .
Name slSlaall g Aadaill
Course Course Code Credit Units Contact Lec. | Pr./Tu.| Tot.
I nfor mation 1105491 3 Hours 2 3 5

Track E University Requirement E College Requirement E Core Z Elective

Level 7 Pre-requisite: 1105332& 1105313 Co-requisites (if any)

Course Objectives:
By the end of this coursethe student will be ableto:
1- Understand the basic principles of the field of Modeling and Simulation

2- Usethe modeling of queuing systems using Markov chains
3- Evaluate performance of queuing systems
4- Understand the different stages in building a discrete event simulation model

5- Use Simulation software package to study the behavior of real life problems

Course Description(brief) :

This course provides an introduction to modeling and simulation approaches, basic definitions,
M&S paradigms and methodologies, applications, design processes, and human factors.
Information literacy and research methods are addressed. Papers and oral presentations are required
and alow the student to investigate different aspects of the discipline. The course provides a
genera conceptual framework for further M& S studies.

Evaluation @ Periodic tests @ Proj ect i Quizzes

X] Final-exam X Lab X Participation

Textbook (only one):
Leemis and Park, Discrete-Event Simulation: A First Course, Prentice Hall, 2006.

Reference Book (no morethan 2):

Severance, System Modeling and Simulation: An Introduction, Wiley, 2001

Averill M Low & W. David Kelton, Simulation Modeling and Analysis, 3" Ed., McGraw -Hill,
2000
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Course Al Aadlly ) Ral) andd

Applied Numerical Methods

Name Adabal) Laaed) 5 hal)
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
| nfor mation 1105492 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

Level 7 Pre-requisite: 1105332& 1105313 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Understand numerical methods and errors of computers

2. Compare numerical methods based on error and efficiency criteria
3. Anayze errors and error propagation
4. Solve asystems of Linear and nonlinear equations

5. Apply numerical differentiation, integration, use interpolation and regression

Course Description(brief) :

This course introduces the principles of numerical methods and analysis of errors for computer
scientists. Various types of errors and problems associated with computations are investigated.
Some methods covered are: solving sets of linear equations; single nonlinear equations (Newton's,
Bisection, False position and Secant methods); solving sets of nonlinear equations; interpolation
and curve fitting (Taylor series, Lagrange interpolation and least squares); numerical differentiation
and integration; numerical solution of single ordinary differential equations (Euler's and Runge-
Kutta methods), set of ODE, single PDE.

Evaluation @ Periodic tests i Proj ect i Quizzes

@ Final-exam i Lab X Participation

Textbook (only one):
Steven Chapra: Applied Numerical Methods With MATLAB: for Engineers & Scientists ,7th Ed,
McGraw Hill, 2011

Reference Book (no morethan 2) :
Burden, Richard L.; Faires, J. Douglas, Numerical Analysis, 9th Ed., SPRINGFIELD, 2010
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Course A pad) Al Ral) acd

Evolutionary Computing

Name g hatl) A gal)
Course Course Code Credit Units Contact Lec. | Pr./Tu. Tot.
I nformation 1105493 3 Hours 2 3 5

Track E University Requirement E College Requirement [ ] Core z Elective

L evel 7 Pre-requisite: 1105332& 1105313 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Gain understanding of various evolutionary computation techniques
2. Identify algorithms suitable for solving certain evolutionary-computation problems
3. Apply evolutionary computation techniques to optimization, learning, and design
4. Implement at least one algorithm from each of the following groups: generic algorithms,
representations, selections, and search operators
5. Compare and contrast algorithms in each group mentioned above

Course Description(brief):
Computational systems inspired by natural evolution, natural and artificial evolution,
evolutionary chromosome representations, search operators, co-evolution, constraint
handling techniques, inching and speciation, genetic programming, classifier systems
and theoretical foundations, implementation of selected algorithms

Evaluation @ Periodic tests i Proj ect i Quizzes

X] Final-exam X Lab X Participation

Textbook (only one):
Dan Simon, Evolutionary Optimization Algorithms, Wiley, 2013

Reference Book (no morethan 2) :
1. A.E. Eiben and J.E. Smith, Introduction to Evolutionary Computing, Springer, 2010
2. Back T., Evolutionary Computation: Basic Algorithms and Operators, Taylor & Francis, 2000
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Eighth Level Course Specification

4y o) Al ) jial) ol

Course Compilers Construction .

Name Zal o) Cilan sia oLy

Course Course Code Credit Units Contact Lect. | Pr./Tu. | Tot.
I nformation 1105463 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 8 Pre-requisite: 1105462 Co-requisites:

Course Objectives:
By the end of this course the student will be able to:
1. Understand the techniques for implementing programming languages

2. Explain the specific techniques needed to build compilers

3. Write acomplete compiler for avery ssimple high level programming language

Course Description(brief) :
This course introduces the main theories, agorithms and tools for compiler construction. It covers
the topics: lexical analysis, (regular expressions and finite automata, scanning algorithms), syntax
analysis (context-free grammar, top-down parsing agorithms), and semantic analysis (symbol
tables, semantic rules, attribute grammars, type checking), run-time systems organization, code
generation (intermediate code). The students are expected to write a complete compiler for avery
simple high level programming language.

Evaluation

X] Periodic tests

i Proj ect

@ Quizzes

X] Final-exam

X Lab

[ ] Participation

Textbook (only one):
Anthony J. Dos Reis, Compiler Construction Using Java, JavaCC, and Y acc , Wiley-IEEE
Computer Society Press, 2012

Reference Book (no morethan 2):
1. AlfredV.,MonicaS., Ravi S. and Jeffrey D., Compilers Principles, Techniques, and

Tools, 2nd Ed. , 2006

2. David A Watt & Deryck F Brown, Programming Language Processors in Java: Compilers
and Interpreters, Prentice Hall, 1st Ed., 2000




Course L . Al Allly il pud
Distributed Computing Systems . .
Name A j gal) s gal) alii
Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
I nformation 1105473 3 Hours 3 0 3
Track E University Requirement E College Requirement E Core E Elective
L evel 8 Pre-requisite: 1105472 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1- Beawarewith difficulties and problemsin designing and devel oping distributed systems.

2- Beableto deal with design and development techniques of distributed systems.
3- Understand distributed file systems techniques.

4- Know distributed shared memory technology.

Course Description(brief) :

Introduction to distributed systems, distributed systems architecture, computer networks for
distributed systems, distributed objects and remote invocation, distributed naming, distributed file
systems, security, synchronization, distributed coordination and agreement, distributed transactions,
distributed replication, distributed shared memory, case studies such as CORBA, MACH, DCOM,
and GLOBE.

Evaluation @ Periodic tests i Project i Quizzes

@ Final-exam @ Lab X Participation

Textbook (only one):
George Coulouris, Distributed Systems: Consepts and Design, Addison Wesley, 5th Ed., 2011

Reference Book (no morethan 2) :
1. Tanenbaum and Steen, Distributed Systems: Principles and Paradigms, 2nd edition, Prentice

Hall, 2006.

2. CarlosA. Varelaand Gul Agha, Programming Distributed Computing Systems: A
Foundational Approach , MIT Press, 2013
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Course A ) Aadlly ) Ral) acdd

Graduation Project

Name T £ gk
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
Information 1105483 3 Hours 2 3 5

Track E University Requirement E College Requirement Z Core E Elective

L evel 8 Pre-requisite: 100 Cr. Hrs. Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
Work as a member in ateam work

Apply the knowledge grasped along the previous semesters to:
Study a problem
Perform the analysis
Determine the requirements
Design the solution
Implement the proposed solution
Document the different phases of the project contribution

Prepare for presenting his work and submit the final document of the project

Course Description(brief) :

The project team is expected to develop an application to solve a specific problem by applying
previoudly learned concepts and methods during the previous courses. The student is typically
expected to study the problem, perform the analysis, determine the requirements, and design the
solution. The student will deliver a report at this stage. The second phase of the project is devoted
to the implementation, documentation of the final project report and preparing for the presentation.
The project topic may be provided by the department or by the student, subject to the department
approval.

Evaluation i Periodic tests i Project i Quizzes

< Final-exam [ JLab X Participation

Textbook (only one):
Should be determined by the Graduation Project Supervisor

Reference Book (no morethan 2):
Should be determined by the Graduation Project Supervisor
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Course . St G Bl et
N Distributed Database Systems
e ds j gall clibyl) o) g8 a3
Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
| nfor mation 1105494 3 Hours 2 3 5

Track E University Requirement E College Requirement E Core Z Elective

Level 8 Pre-requisite: 1105342& 1105313 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1- Understand the fundamental issues in distributed systems with a strong emphasis on data

management.

2- Understand topics ranging from Distributed transaction management and enhanced
concurrency control to data replication and distributed query processing and optimization.

3- Develop different distributed information systems architectures such as cluster databases,
federated database systems, parallel database systems.

Course Description(brief) :

The course introduces the fundamental issues in distributed database systems such as the theory,
design, specification, implementation, and performance of distributed database systems, which are
motivated by the computer networking, distribution of processors and database systems.

Evaluation @ Periodic tests @ Proj ect @ Quizzes

@ Final-exam @ Lab X Participation

Textbook (only one):
Tamer Oszu and Patrick Vaduriez, Principles of Distributed Database Systems, 3rd Ed., Springer,

2011

Reference Book (no morethan 2):
Saeed Rahimi & Frank S, Haug, Distributed Database Management Systems. A Practical
Approach, Wiley-1EEE, 2010.
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Course A ) Aadlly ) Ral) acdd

Database Management Systems

Name ULl 3o g8 5 ) alai
Course Course Code Credit Units Contact Lec. | Pr./Tu. Tot.
I nformation 1105495 3 Hours 2 3 5

Track E University Requirement E College Requirement E Core Z Elective

Level 8 Pre-requisite: 1105342& 1105313 Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

1- Understand the different issues involved in the design and implementation of a database system.

2- Understand essential DBM S concepts such as: database security, integrity, concurrency,
distributed database, and intelligent database, Client/Server (Database Server).

3- Design and build a simple database system and demonstrate competence with the fundamental
tasks involved with modeling, designing, and implementing aDBMS.

Course Description(brief) :
The course introduces Database M anagement Systems with concentration on the principles, design,
implementation and applications of database management systems.

Evaluation @ Periodic tests @ Project @ Quizzes

E Final-exam @ Lab X Participation

Textbook (only one):
Philip J. Pratt, and Joseph J. Adamski, Concepts of Database Management, 7th Ed.,
Cengage Learning, 2011.
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Course - Anll Asllly jokal) o
Data Mining A
Name <libal) 8 il
Course Course Code Credit Units Contact Lec.| Pr./Tu. Tot.
Information 1105496 3 Hours 2 3 5

Track [ ] University Requirement [ ] College Reguirement E Core Z Elective

Level 8 Pre-requisite: 1105342& 1105313 | Co-requisites (if any)

Course Objectives:
By the end of this coursethe student will be ableto:
1-Understand basic concepts and principles of data mining and data warehousing.

2-Understand state-of-art approaches and techniques in data mining.
3. Develop aworking application using acommercial data mining/data warehousing software tool.

Course Description(brief) :

The course explores basic concepts, principles and techniques of data mining, online analytic
processing and data warehousing with emphasis on both the technical and the practical issues. The
course provides students with an understanding in evaluating and comparing data mining solutions
for effective use of the solutions in practice. The course also equips students with some hands-on
experience and skills in conducting a data mining project using a data mining software tool, and/or
constructing a data warehouse.

Evaluation @ Periodic tests @ Proj ect @ Quizzes

@ Final-exam @ Lab X Participation

Textbook (only one):
Jiawei Han, Micheline Kamber, and Jain Pei, Data Mining Concepts and Techniques, 3 Ed.,
Morgan Kaufmann, 2012

Reference Book (no morethan 2):
1- DataMining: Practical Machine Learning Tools and Techniques, 3" Ed., Morgan
Kaufmann, 2011
2- Gordon S. Linoff and Michael J. A. Berry, Data Mining Techniques. For Marketing, Sales,
and Customer Relationship Management, 3rd Ed., Wiley, 2011
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4y o) Al ) jial) ol

Course

Name Pattern Recognition Llai¥) el

Course Course Code Credit Units Contact Lect. | Pr./Tu.| Tot.
I nformation 1105497 3 Hours 2 3 5

Track E University Requirement E College Requirement E Core Z Elective

Level 8 Pre-requisite: 1105333& 1105313 Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:

1. Design systems and algorithms for pattern recognition

. Analyze classification problems probabilistically and estimate classifier performance

2
3. Understand and analyze methods for automatic training of classification systems
4

. Apply Maximum-likelihood parameter estimation in relatively complex probabilistic
models

5. Understand the principles of Bayesian parameter estimation and apply them in relatively
simple probabilistic models

Course Description(brief):
This course introduces the basic concepts in the pattern recognition field. It will cover Bayesian
decision theory, maximum likelihood estimation, nonparametric estimation, linear discriminate
functions, support vector machines, unsupervised learning and clustering.

Evaluation

@ Periodic tests

i Project

g Quizzes

E Final-exam

X Lab

[ ] Participation

Textbook (only one):
Theodoridis, S. and K. Koutroumbas, Pattern recognition. 4™ ED ed., Academic Press, 2009

Reference Book (no morethan 2):
C. Bishop, Pattern Recognition and Machine Learning, Springer, 2006
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Course : St G Bl et
Human Computer |nteraction . A
Name Gulad) aa Gl Jolis
Course Course Code Credit Units Contact Lec. | Pr./Tu. Tot.
I nformation 1105498 3 Hours 2 3 5

Track E University Requirement E College Requirement E Core Z Elective

Level 8 Pre-requisite: 1105333& 1105313 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:
1. Apply a variety of interaction design processes and techniques and know when they are

appropriate

2. Examine an interactive product and explain what is good and bad about it in terms of the
concepts, goals, and principles of interaction design.

3. Apply usability evaluation methods and know when they are appropriate.

4. Understand the role of social dynamics in interaction and how it applies in design, including
concerns such as privacy, power, and accessibility.

Course Description(brief):

Introduction to HCI, The Human User Capabilities and Limitations, The Computer Capabilities and
Limitations, Models of Interaction and Interaction Styles. Usability Principles, Principles of HCI
that support user friendliness, Interface design: dialog notation and design; Visual Design, Design
support, Systems that support the design process, Usability Evaluation, Introduction to Speech
Computing and other Forms of Input / Output.

Evaluation @ Periodic tests i Proj ect i Quizzes

@ Final-exam @ Lab <] Participation

Textbook (only one):
Steven Heim, The Resonant Interface: HCI Foundations for Interaction Design, Addison-Wesley,
2008

Reference Book (no morethan 2) :
Cooper, A. & Riemann, R. About Face 2.0: The Essentials of Interaction Design, John Wiley &
Sons, 2003
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Course A ) Aadlly ) Ral) acdd

Name Natural Language Processing dadal) clall) Aallea
Course Course Code Credit Units Contact Lect. | Pr./Tu. Tot.
I nformation 1105499 3 Hours 2 3 5

Track E University Requirement E College Requirement E Core Z Elective

Level 8 Pre-requisite: 1105333& 1105313 Co-requisites (if any)

Course Objectives:
By the end of this course the student will be able to:

1. Understand the fundamental algorithms of NLP such as Viterbi agorithm, inside-outside,
chart-based parsing and generation

2. Analyze, assess and justify which algorithms are most appropriate for solving agiven NLP
problem

3. Select acorpus and an annotation scheme for an NLP problem and justify the choice over
other candidates

4. ldentify suitable evaluation measures for an NLP problem and provide a written explanation
of the role of annotated corpora

Course Description(brief):

This course will cover forma models for representing and analyzing syntax and semantics of
words, sentences, and discourse. Students will learn how to analyze sentences agorithmically,
using hand-crafted and automatically induced Treebank grammars, how to make monotonic
syntactic derivations, and build interpretable semantic representations. The course will also cover a
number of standard algorithms that are used throughout language processing. Examples include
Hidden Markov Models, the EM agorithm, and state space agorithms such as dynamic
programming.

Evaluation X] Periodic tests [ ] Project X] Quizzes

< Final-exam X Lab [ ] Participation

Textbook (only one):
S.Bird, E.Klein & E.Loper, Natural Language Processing with Python, O'Relilly, 2009

Reference Book (no morethan 2):
Jurafsky and Martin, Speech and Language Processing, 2nd Ed., Prentice Hall, 2008
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Attachment (1)

Scanning M echanism of Chosen
Programs (Similar Programs)
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Benchmarks Selected for the
For mulation of the Current Program
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Attachme;nt (6)
(6) 3

Operational Plan (Arar)

First: A list of Available Manpower

Academic Rank or Number
Position Avallable

Professor

A ssociate Professor

Assistant Professor

L ecturer

Teacher Assistance

Teacher

Technician

Administrator
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Second: The Department is Able to carry out the Plan and the
Program—it needs the Following:

Academic General Soseiiie Number
Rank or Soeeel Sa— of posts | Totd
Position / Y| Needed
Computer Compiler
‘ Professor Science Theory
| Computer Software |
| Associate Science Engineering
‘ Professor Computer Algorithims ‘
| science |
Computer Operating
Science systems
| Assistant Computer Computer |
| Professor Science Security
Computer Computer |
| Science Architecture
| L ecturer 0 |
| Teacher |
| _ 0 |
|\ Assistance \l
i Teacher 0 i
% Administrator 0 I
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L aboratories and Facilities

Title of Laboratory
(to be established/
already in place)

Required Equipment

Digital Logic Design

Already in place

Computer Networks

Already in place

Computer Graphics

To be established

Cisco Laboratory

Already in place

4 \Windows Platform
|aboratories

Already in place

Already in place

2 Unix Platform
Laboratories

Classrooms

Number of
Classrooms

Required Seating
Capacity

8

30, already in place




