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Program Specifications

Basic Information
Program Title: Computer Science

Program Type: Single

Faculty (Faculties): Faculty of Computer science.
Department: Computer Science

Coordinator: Dr. Saeed Khodary Hamouda

Last date of program specifications approval:
a-Department Council Date Approval:
b- Faculty Council Date Approval:

Professional Information

Program Aims
The program aims to provide the student with both breadth and depth of knowledge in
the concepts and techniques related to the design, programming, and application of
computing systems. Specifically, based on the constitutions of the Computing Curricula
(ACM/IEEE CS2001 and CS2008) out CS program aims to provide the student with:
I.  System-level perspective.
The objectives associated with individual units in the body of knowledge tend to
emphasize isolated concepts and skills that can lead to a fragmented view of the
discipline. Graduates of a computer science program must develop a high-level
understanding of systems as a whole. This understanding must transcend the
implementation details of the various components to encompass an appreciation
for the structure of computer systems and the processes involved in their
construction and analysis.
Il Appreciation of the interplay between theory and practice.
A fundamental aspect of computer science is the balance between theory and
practice and the essential link between them. Graduates of a computer science
program must understand not only the theoretical underpinnings of the
discipline but also how that theory influences practice.
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ll.  Familiarity with common themes and principles.

In the course of an undergraduate program in computer science, students will
encounter many recurring themes such as abstraction, complexity, and
evolutionary change. They will also encounter principles, e.g. those associated
with caching, (e.g. the principle of locality), with sharing a common resource,
with security, with concurrency, and so on. Graduates should recognize that
these themes and principles have broad application to the field of computer
science and must not compartmentalize them as relevant only to the domains in
which they were introduced.

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

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

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

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

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

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

II1. Apply knowledge of mathematics and science to real world problems; as well
as to analyze and interpret data.




raeiiaas gy MO
- {IN BENI SUEF
kel agle adsn NUB | i
iloelt pgdc zraliy
IV. Demonstrate the analytic skills necessary to effectively evaluate the relative
merits of software and computer systems, and algorithmic approaches.

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

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

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

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

solution.

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

X. Use knowledge and understanding in the modeling and design of computer-

based systems in a way that demonstrates comprehension of the tradeoff
involved in design choices.

3. Intended Learning Qutcomes (ILOs)

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

al. Identify the essential mathematics relevant to computer science.

a2. Explain code written in high-level programming languages.

a3. Define the basic knowledge to the core of mathematical analysis.

a4, Demonstrate basic knowledge and understanding of a core of statistics.

as. Interpret and analyze data qualitatively and/or quantitatively

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

a7 Show a critical understanding of the principles of artificial intelligence, image,
and pattern recognition.

a8. Define the fundamental topics in computer systems, including hardware
architectures and operating systems.

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

al0  State advanced topics to provide a deeper understanding of some aspects of the
hardware systems design, operating systems, computer security and compiler
theory.

all. Discuss advanced topics to provide a deeper understanding of some aspects of
object-oriented analysis and design, and software engineering.
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Identify advanced topics to provide a deeper understanding of some aspects of
the artificial intelligence, image processing, and computer graphics and
animation.
Characterize strong knowledge of fundamentals of programming and the
construction of computer-based systems.

Outline strong knowledge of fundamentals of data structures and algorithms.

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

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

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

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

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

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

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

bl.

b2.
b3
b4.
b5.
b6.
b7.
b8.

b9.
b10

b11.

b12.

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

Categorize different algorithms, methods, and techniques.

Analysis different (data, results, methods, techniques, and algorithms.

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

Assesses solution methodologies upon their results.

Compose criteria, and verify solutions.

Underline a range of solutions and critically evaluate and validate proposed design
solutions.

Solve computer science problems with pressing commercial or industrial constraints.

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

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

Construct designs to satisfy given requirements (synthesis, evaluation, application).

~J
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b13. Estimate and evaluate a range of options in producing a solution to an identified problem

a2 3|

HERLTY

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

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

bl6. Develop and assess criteria to measure the appropriateness of a computer system for its
current deployment and future evolution, and to interpret the results thereof.

bl17. Develop ideas, proposals and designs effectively using rational and reasoned arguments for
presentation. to a range of audiences

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

¢. Professional and Practical Skills

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

cl. Use appropriate programming languages and design methodologies.

c2. Select appropriate web-based systems, tools and design methodologies.

c3. Utilize appropriate database systems.

c4. Perform independent information acquisition and management, using the
scientific literature and Web sources.

¢5. Specify, design, and implement computer-based systems.

c6. Evaluate systems in terms of general quality attributes and possible tradeoffs
presented within the given problem.

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

C8. Demonstrate the principles of human-computer interaction to the evaluation and
construction of a wide range of materials including user interfaces, web pages,
and multimedia systems

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

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

c1l Use effective use of general computing facilities effectively, plan and manage a
project to complete within budget and schedule.

c12. Demonstrate and manage the need for continuing professional development in
recognition of the need for lifelong learning.

c13. Discuss and Perform professional, moral and ethical issues within the discipline.

c14. Operate computing equipment efficiently, considering its logical and physical
properties.

cl5 . Useinvestigative skills to research new and novel aspects of their work.

cl6. Utilize tools and techniques for the design and development of applications.
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d. General and Transferable Skills
On successful completion of this program, graduates should be able to:

dl. Communicate effectively by oral, written and visual means.

d2. Work effectively as an individual and as a member of a team.

d3. Collaborate effectively within multidisciplinary team.

d4. Work in stressful environment and within constraints.

d5. DPrepare and present seminars to a professional standard.

d6. Prepare technical reports, and a dissertation, to a professional standard; use IT skills and
display mature computer literacy.

d7. Demonstrate efficient IT capabilities.

d8. Lead and motivate individuals.

d9. Manage tasks and resources within the available resources via teams.

d10 . Search for information and adopt life-long self-learning,.

d11. Acquire entrepreneurial skills.

d12. Manage one's own learning and development.

d13. Prepare their work in the form of reports.

d14. Communicate effectively with team members, managers and costumers.

d15. Exhibit appropriate numeracy skills in understanding and presenting cases involving a
quantitative dimension.

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

4. Academic standards

a. External references for standards
The academic standards invoked in this specification are driven based on the National
Academic Reference Standards (NARS) for “Computing” approved by the National
Authority of Quality Assurance and Accreditation of Education on October 2010.
b- Comparison of provision to external references See
the attached document “Program Matrices”.
¢- Benchmark: Academic Standards NARS (October2010) Computer Sciences

5. Curriculum Structure and Contents
a. Program duration: 146 credit hours- 4 levels.
b. Program structure
¢ No. of program Levels (in credit-hours system): 4 levels. According to the
following table.

Tablel. Summarizes the program structure.

Humanities, Ethical and Social Sciences (University
Requirement)
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_ Mathematics and Bas-1c Saenceg (Institutional o1 14.38 °% 16-18 %
Requirement.)
Basic Computing Sc:ences (Institutional 51 34.93 9% 26-28 %
Requirement.)
Applied Computing ?aences (Program Major 39 26.71 % 28-30 %
Requirement)
Projects and Training (Program Major Requirement) 6 41% 6-10 %

6. Program Courses
a. Compulsory Courses

Table2. Humanities, Ethical and Social Sciences (University Requirement) Total 14 Credit Hrs.

No. of Program ILOS Covered (by No.)
Course o . % Kk )
Code Course name | Prerequisites | Credit ours/wee
Lect. | Lab | Exer. a’s b’s | c's d’s
ENGI11 | English-1 ' 1 2 | ° ) T | 41441012 | 1,3,610,12,13
= . = 1-
ENG113 | English-3 i 2 2 i i 15 | 14| 15 15
- 1,2,15,16 | 1-3 | 1-3,13
HUMI101 | Human Rights 3 2 - - 1-7
lenti = = 1-3 1-3 | 1-3
REM101 Sc1_ent_1ﬁc HUM111 3 9 i
Thinking
Professional - - - | 1- 1-3 | 1-3,13
ETSI01 | o 1 1 21516 A
Principles of % - |1- 1-3 | 1-3,13
MGTI101 | general 3 21516 19
management

Table3. Mathematics and Basic Sciences (Institutional Requirement.) Total 21 Credit Hrs

No. of hours/week | Program ILOS Covered

Cg:;ze Course name Prerequisites | Credit (by No.)
Lect. | Lab | Exer. | a’s | b's ¢ d’s
MT101 Mathematics — 1 - 3 3 - 2 12 | 16 | 18 1-3
MTI11 Mathematics — 2 MATH101 3 3 - 2 1-5 1-6 1-4 1-3

10
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MT201 Mathematics — 3 Wi 3 2 | 2HT ) 125( 1-6 | 14 1-3
MT211 Mathematics — 4 MATH102 3 3 |- 2 1,2 | 1-6 | 14 1-4
= Statistics & - - 2 2 Hs & 1-6 1-4 1-6 1-6
MLl Probabilities-1 F
Statistics & - 5 2 2HS - 1-57 | 1-4 1-5 1-6
MISIL | probabilities-2 .
PH101 Physics - 3 2 |2HS - 15 | 16 | 15 | 1-6
Table4. Basic Computing Sciences (Institutional Requirement.) Total 41 Credit Hrs.
o N . N b liiies)wesk Program ILOS Covered
s Course name Prerequisites | Credit (by No))
Lect.| Lab Exer. a's b’s c’s d’s
CS101 IT Essentials - 3 2 2Hr - 1-7,11-14 1-5 1-3 1-5
CS112 KGAHpittEr cs1o1 3 2 | 2Hr| - 15 121011 | 1-6 | 16
Language-|
CS113 | Data Structure csi01 3 2 2Hr - 1-4 1-5 1,2 1-6
gsry4| (Operations MT101 3 | 2 | 2 1358 | 15 | 15 | 12
Research
CS202 | Logic Design—1 - 3 2 2Hr . 5,6 N 8
Analysis &
CS203 Design of CS113 3 2 | 2Hr 1-7 1-6,8 1-6 | 1-8
Algorithms
Computer 1-3
CS205 | Architecture and cs101 3 2 | 2Hx 2 },}1200 ,6,9,10, | 1-6, 161’;4'
Organization =i 12,14-18
Computer 3,5,
CS214 Pbiihesls CS101 2 2 2Hr - 1-7 1-5 1-6 614
Cs215 Operaﬂfgl Apem csi01 3 2 | 2mr 1-6,8,9 18 14 | 14
CS216 | File Organization CS205 3 2 | 2Hr 2 1-4,6-7,19 1-6 1-5 1-6
cssog | OrphTheoryin | - ey 3 2 | 2Hr 14019 | 115 | 16 | 146
computer science !
eEayg| Somputt csi12 3 | 2 | 2Hr 1-81819 | 15 | 13 | 14
Language-2
Introduction to
2 2f g 2 2
IT301 Web technologies CS101 3 2 Hr 1-8,18,19 1-5 1-3 1-4




s g = el
il ade Ads
Guuloedt agto zeeliys

Table5. Applied Computing Sciences (Program Major Requirement)Total 33 Credit Hrs

Cs212

Logic Design — 2

C8202

(8]

2Hr

1-8,18,19

1-5

1-3

1-4

12
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No. of Program ILOS Covered (by
Cco:drze Course name Prerequisites | Credit hours /week No.
Lect. l Lab | Exer. | a's | b’s c’s id's
3rd Level Courses
1-5 2-11 1- 1-6
CS311 Assembly Language Cs211 3 2 |2Hr| 2 7,14-
16
CS321 Image Processing CE221 3 2 | 2Hr| - el 9 1% |38
CS342 Computer Networks -1 e 3 2 |2Hr| 218 12 1 ¥ ;é
CS351 Multimedia IT101,CS201 | 3 2 | 2Hr| B ) A g
,6,8 6,8
CS8352 Software Engineering — 1 C5211 3 2 2Hr| 14 1 = | e
CS361 Computer Networks -2 IT101,CS201| 3 2 | 2HT| ~ . e ] e
CS381 Logic Programming LSRR 3 2 | 2Hr| HE W | &8 | &6
4t Level Courses
s Dev: €s313 = S & -
CS401 ES Development 3 > | 2mr 1-9 1-5 14 | 14
Operating System — 2 Gs215 - 1-6 3-6 14 | 14
CS402 3 2 | 2Hr
cs113 3 1-6 1-8 1-6 | 1-8
CS411 Object Oriented Programming 2 | 2Hr
€$304 3 1-6 1-8 1-6 | 1-8
CS314 Software Engineering — 2 2 | 2Hr

b- Elective Courses

13
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Table6. Mathematics and Basic Sciences (Institutional Requirement.) Student Select 10 Credit Hrs.

c No. of Program ILOS Covered (by
C();l;:e Course name Prerequisites | Credit hours /week No.)
Lect. | Lab | Exer. a’s b's | c’s d’s
HUM205 Scientific & Technical Report - 4 3 2Hr | - 1.2 1-3 | 13 1-7
writing
ST205 Statistical Methods MT311 4 3 2Hr 1,2 1-3 | 13 1-7
CS303 Communication Systems CS212 3 3 2H 2 1-3 1-6 | 1-7 1-7
. Problem Solving Techniques CS203 4 1.2.3
1T308 3 3 HT - 47,9 14| 13 1-5
Decision and Game Theory 2 - 1,2,3,47,
DS409 CS114 3 3 HT 89 1-4 | 1-3 1-5
Table7. Applied Computing Sciences (Program Major Requirement) Student Select 9 Credit Hrs.
No. of Program ILOS Covered (by No.)
Course i .
Course name | Prerequisites Credit hours /week
COde ’ r ' ’
Lect. | Lab | Exer. | a's b’s s | d's
Advanced Computer CS205 ) 2
CS309 Organization 3 Hr 1-6 1-5 1-5 1-6
Computer Arabization 2 )
CS407 CSs314 3 HT 1-8 1-11 1-6,8 1,347
Knowledge Base 2 2 15,7, 1,24,
CS$412 | systems CS401 3 o 28 B | Gas| Bom
Neural Networks CS313 2 2 8 1.2, 2346,
2 T i 4-8, 5 8-10,
CS413 3 H 11,13,15,17,20 s 56,9 YT
12803 Database Systems CS101 3 . 2 1-8 1-3 1-5 1.9
Hr
Table8. Elective (Program Second Major Requirement) Student Select 15 Credit Hrs.
No. of Program ILOS Covered (by No.)
Course o ” h il
Crda Course name | Prerequisites Credit ours/wee
Lect. | Lab | Exer. | a’s b's c’s d's
1S303 2 2
15312 Data Mining 3 1-6 1-5 1-5 1-6
HT
CS312 2 2
IT314 Computer Organization 3 Hr 1-6 1-5 1-5 1-6
CS101 2 2
IT401 Computer Animation 3 HT 1-6 1-5 1-5 1-6
CS101 2 2
iT403 Multimedia 3 Hr 1-6 1-5 1-5 1-6

14




MT211 2 2

iT404 Computer Graphics 3 Hr 1-6 1-5 1-5 1-6
MT311

IT411 Pattern Recognition 3 - éT 1-6 1-5 1-5 1-6
CS113

iT412 Artificial Intelligence ? 3 2 éT 1-6 1-5 1-5 1-6

7. Contents of Courses
Syllabus: See the below

8. Program Admission Requirements
The Department of Computer Science offers admission to candidates holding the Egyptian
General Secondary Certificate (science or math. major) or its equivalent, in adherence to the
regulations and criteria established by the Supreme Council of Universities and the Council of
Private and National Universities.

5. Regulations for progression and program completion

Please, refer to the faculty bylaw (Curriculum of Undergraduate Programs), 2010 pages 3-5.

e The attainment of a bachelor's degree requires the successful completion of 146 credit
hours, adhering to the university, faculty, program major, and second major requirements,
along with maintaining a cumulative GPA greater than or equal to 2. Refer to section
(page 4) for compulsory and elective categories associated with each requirement.

o The successful completion of an eight-week field training program in sites relevant to the
field of computer science is also a requisite for obtaining the bachelor's degree.

e English is the designated language of instruction at the faculty and the program.
Examinations are also conducted in English. In exceptional circumstances, the dean of
the faculty may grant permission for a student to respond in an alternative language,
following consultation with the student's academic advisor.

¢ Students are eligible to enroll in a specific number of credit hours during both the Fall
and Spring semesters based on their cumulative GPA, as outlined in the following table:

Table9. Grading scheme

Cumulative GPA >2 18

2 > Cumulative GPA > 1.75 15
1.75 > Cumulative GPA > 1.5 12
Cumulative GPA < 1.5 9

15
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e Students meeting the criterion of maintaining a cumulative GPA exceeding 3.3 or those

necessitating additional credit hours for graduation are permitted to enroll in an extra

three credit hours during both the Fall and Spring semesters.
e Students have the opportunity to register for a maximum of nine credit hours during a

summer semester, with the option to add an additional three hours if required for meeting

graduation criteria.
e Upon the approval of the academic advisor, students have the ability to adjust, including

adding or dropping one or more courses, within the initial two weeks of the semester,

while considering the maximum allowable credit hours for that semester.
e Upon obtaining approval from the academic advisor, students have the option to

withdraw from and exclude a course from their academic record before the conclusion of

the fourth week, while considering the minimum allowable number of registered credit

hours.
® Subject to approval from the faculty council, students may choose to withdraw from a

course with a "WITHDRAW" grade from the fourth to the twelfth week, considering the

minimum allowable number of registered credit hours.
e A student will be subject to academic monitoring if their cumulative GPA falls below 2.

Table10. Requirements for Student’s Transfer between Different Levels

lessthanorequal | Morethan -
0 Hour 36 Hour Freshman 100

36 Hour 72 Hour Sophomore 200

72 Hour 108 Hour Junior 300

108 Hour 146 Hour Senior 400

10. Student Assessment
Tablell. Methods and Rules for Student Assessments

Knowledge and Understanding - Final exam at the end

1- Written Intellectual Skills - of the semester
examinations Professional Skills - General Skills / quizzes all over the
semester
%, Ol vt Knowledge and Understanding - At the end of the
Intellectual Skills semester
3- Laboratory Professional Skills - General Skills all over the semester

examination

Professional Skills - General Skills Senior Student’'s

4- Graduation project s dtanthoss

5- Reports and Knowledge and understanding During the Semester
homework

16
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Table 12. Program Evaluation Criteria

1- Senior students Questionnaires 25%

2- Alumni Questionnaires 25%
I |
4-External Evaluator(s) (External Examiner(s)) Review Reports 1 Report
5- (Internal reviewer) Reports 1 Report

12. Teaching and learning method
Table 13. Teaching and Learning Methods

Lecture

Tutorials exercises
Practical exercises
Workshops
Projects

Case study

CS Program Matrices

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

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

2. Program Matrix | (Courses — NARS General)
This matrix shows how CS Program Courses can cover the NARS general ILOs.

3. Program Matrix Il (Courses — NARS Special)
This matrix shows how CS Program Courses can cover the NARS special ILOs.

4. Program Matrix III (Courses ~ Knowledge and Understanding Skills)

This matrix shows how CS Program Courses can cover Knowledge and
Understanding Skills invoked in CS Program Specifications.

17
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5. Program Matrix IV (Courses - Intellectual Skills)
This matrix shows how CS Program Courses can cover Intellectual Skills invoked in
CS Program Specifications.

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

7. Program Matrix VI {Courses — Transferable Skills)

This matrix shows how CS Program Courses can cover Transferable Skills invoked in
CS Program Specifications.

8. Program Matrix VIl (Aims — ILOs)
This matrix shows how CS Program ILOs can cover the program aims.

9. Teaching and Learning Methods Matrix VIii {ILOs-Teaching and Learning Methods)
This matrix shows what teaching methods are covered by CS Program ILOs.

10. Assessment Methods Matrix VIIII (ILOs-Assessment Methods)
This matrix shows what assessment methods are covered by CS Program ILOs

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

18




6T

. SOMUOUOJD  pur  JuIWRZEURl gy
[puowepuny  Jo  Suipuelsiopu) Ly :
g synsar Tt Funeneas pue sumiss IV S S[O0] 2TEAJOS puE Sa3o[oporat
uonIugdoo0I mmdwos  pue  swerdord  1ondwon - pue soidpund SupoouiBus  a1eAMJOS  ‘SIINPDAMPIE ITLAIJOS
usoped  pue Sfvwn  HouadipiuT jo  Aupuonouny oy Aednsoaur Guipnpur “ouops ndwoo wr sordoy [EUswRpUny Jo suya( "G
Eoynie  jo  sopdpund oy oy sisay Gunerousd jo spedoung sy
; - UONEDTUNUITOD
Jo SurpuElsIopun [EdNED € MOYS 9V g " B d JA4 > swasds Sunerado pue soInoaIyRIE dIEAPILY
‘sorydead sondwon i e i i Suipnpur ‘swasds 12ndwos vy sardoy [UawEpUNy o auTA(] QY
ARSI mindwos  jroddns e sardopourpay HARES S hoRdD, PRIRIDE Y, S Sed B
pue seseqEIep “Sauadpiur Sui{popun  pur  Juammd Oyl 9y
[EPgnIe st oyons 9alqns oy jo uawdopasp 9V [ -uonrugooar uroned pue 9Fewnr GouaGyIun
SUONIAMP PILISHI A £q pawrIojur amyny  puE  asn UMD SJI 10j eoygnie jo sadpund oy jo Surpuvisiopun eonmo € moyg /v
seare  vopeordde  jo  saquinu vuﬁ.ﬂ% BLIDILID DY) $199W WaNsAs paseq rp—
v jo sonbupar pue  sodpund Rmames ® e s el L 6l | wy S | jo suondomp yomeasar oy 4q powojur seare uonedndde
“TONN|os IDY) 10J i } a1 =i I
2y ue)sIpun uE  MOUN GV . . o mqunu e jo sanbruyposr pur sopdpund oy aquosacy gv
R L P 25N sardojens ved pue ‘swopqord orppads o) J 1 J ki P kit B Sgssd 9
Spanunuenb 1o /pue fpaneienb srerdordde suonvoroads pue vy py Py ; :
viep  Suizdper pue Supoxdioug py swalsds areaajos mnduwos Apanunuenb 1o /pur Lfpanvienb viep szijeur pue yoadug -ce
T h:mwﬂ cc:c:_.w,u pue n_ccuﬁ:u;_u_aﬁ._
S ‘udrso uoneagoads a ut , SOTISTIEIS
pue sopewopew  pandde ‘exqad[e g HELT 4 ey 124 L2 ) S
. 3 ) pasn JO 2100 ¥ Jo Surpurisiopun pue 93pI[MOuY JISEq NLNSUOWI(] pE
sisi[eue Jo 9100 ¥ jo SulpurlsIpuUn sardojopoypow pue saonsexd S[OO] ¢y
ue 2Fpapmony JISeq ENSUOWAC] ¢V Iy
v s X ) eV 12| ‘sIsA[eue [ednewatIEw
sofengue| -open o punu ur urreaq swalshs paseq ) : ;
d " i g o JO 2102 € JO SurpurisIopun put ddpomouy dIStq IENSUOI(] "¢U
JupuuwresSord  pesspySmyp asp gy [ THIRCWOD JO USSep pUE SUISPOW T3
’ ’ Apms jo weidord oy 01 ;endordde se v .

ERIIEIRN suoneondde mndwos pur vonvwioyul ‘saGenBue| SunuwerSoid pas[-ySny ur uana spod urepdxyy ze
sndwod 01 JuEAdPI SONEWIIW pue dunndwod o1 Suneppr souoay pue "2DUIDS
[Enuassa ap pueisropu(] ‘v | sodound ‘sidosuod ‘sioey [enuassiy 1y v Pmdwod 0] JUBADI  SONBWDIEW [EOUISSD O ZTuS000Yy [¥

jeadg | [exauan
SUVN g
[109dg - SO'TI SUVN [e32U90) - SO'TI SYVN | w Surpuodsasion sOTI wesdoig §O

s20uadg 1ndwo) (Orz32q0120) (SIS Suipuelsiapun pue aSpajmou)]) spiepuels Jlwapedy pTa|qeL
R o6y ey

Sorp ey i ki

4308 (uig ‘m__dz
ALSHRNN YOHYN ﬂ

S o6 ey
e ey




0¢

Gunndwoo juazmouod puv
prered pue Osuadur [eRTRIE

‘swAshs paseq-rndwos pue
sjurensuod eonoerd ‘spuowarmbay [y
YDTLISIT VONEUWIIOJUT PUE

618

"SWIR)SAS 2IeM)JOS
sondwon jo uonenpess eonupd pue uonejuswadurn
udisop  ‘vonedyads sy ur pasn  sardojopoyawu
pue soomoerd ‘s[oo} jo adpajmous By} LuipnQ /Le

6’8

‘Bunnduwod jo uwonejordxa o jo syoadse [erow pue
reuoissajoxd ‘qeda) jo urpueisiapun tadasp e apraciJ9re

8

“Gununoooe
pue me] juawdordwe ‘asudisqua ‘Aiqerar ‘Ajrenb
se yons siojpey (eoguo Juipnpur Jugnduwod unpm
JX2JU0D peoIq A} JO SUrpueISIDPUN [EDHLD B QLIS GTe

i

SUWPLOI[e pue SaINjONLs
elep Jjo s[ejuawepuny jo adpamowy duons auipnOpre

i

‘SUIa)SAS
poseq-1nduwod jo uononysuod ayy pue Jurunwuesdod
jo spejuawepuny jo a3pamowy 3uons ozuPORIRY) CTR

‘uoneuIue pue
sonydesd sendwod pue ‘urssodoid aewur ‘eouadifaur

Y

pue ‘udisop pue sisi[eu pajudLIO Sunndwod ur sjuswdopasp Jua1Iny 013 [erynIe ayj jo spoadse awos jo Jurpueisiopun
oalqo “uSisop swoyshs oreamprey £3}SNPUT BONEWIOJUL 1adasp eapraocid oy sordoy paoueape Ajnuaprgie
se yons “palqns ay Jo s1adse pue Sunndwod oy 01 1ULAIPRI $IONIEI]

3 3 ©30) )
awos jo Suipueistopun  1adoop . [edo] ; S Sg———
v opraoxd oy sordo) paoueape 1098 pue [eorpo  ‘qeuorssajord  orendoxdde 8V ) . ‘ ]

: : o pue ‘udisap pue sisifeue pajuorio-122(qo  jo sipadse awos

'S[00) ap Aq pepmd aq pue LZofoua : : ? :

: jo Surpueiszopun sadaap € apraozd 0y sordor pasueape ssnosi T1e
oreajos  pue  swaysds  Sunesado mndwod jo voneno[dxa 3y uT paA[OAUT : : : :
‘sordojopopaws pue  sapdpund SONSST [EDIID PUE [EIOW ‘[BUOISSIJOI] "6
Surmourdus a1eAnJOs ‘SsaINIDANPTE Qv Kxoay sopdwos pue Hunoss syndwod ‘swasds
2IEMIJOS U dFemprey Suipnppur ‘sourpdstp uvonewojur Guperodo ‘uSisop swoysds aremprey ap jo spadse owos
Souapg  mndwon  w sodoy pue Junndwoo 01 uesspr sopdound jo Gurpuviszapun 1adaap e apraoid o3 sordoy pasueape aurgacy o1

e o6y ey
SEITRLELRT - W=

ALISHIUNN YOHYN

s

<y e




1572

.v.:HOﬁ.—.wh— .mﬁ——ﬁ—mcc—.uﬂﬁu.ﬂ 8¢ .mnu..n.—z:_ m.:.—ﬁ Uw—mﬂ—d.fﬂ .—“—ﬁmUﬂ_EU ﬂu:ﬂ w—.—c.:—._.—cm :“—O oGduel e .mu—ﬁ_un.mu_ 89
rwu:mqﬂ.ca._rﬁcu .MOUHH.:—.“ w:ﬂ—mUh U—.—u uUM&Hm:Ca. 4
‘somqume Snuapy p¢ |01 pue ‘wonnjoad ammng pue yuowioldap juaimo ‘suonnfos £juaa pue ‘e asodwio?) */q
(0 |1 30) wosds ndwos v jo ssoudrerrdordde o
sunpuode  ‘sonbpugoey |PW FINSEIW 0} EEANMD  SSISSE PUE UL b s)nsax Y uodn sordojopoyaur HENN[OS PSR "9
P Sy — : 3 swoshs s 3ondwod -
?.—UCSHUF: Vu_:VUH Fufmuv Mc cCﬂ-.:—Cv HMUF—H ..—0.* e Uuﬁn’.ﬁmcr i e n\_m— .V,C.Dn:—cua TUWOQQ.—& Uﬂ—u JO ::mOH Ud_u U—HS—UCCU qq
SUONEIISSE[ WIORI ] "gel | Aen[vas puv swqord az4[eue pue puwsiapu) ‘¢I : ?
‘(319 sanbruypa  ‘spoow -ourdisip oruapeor bl —_—
sunppod) udmidq |ue st Jupndwoo SJumundimpun  saopoexd ‘seopr urewr ‘suzaned ‘sdrgsuoneppr ‘syusuodwod ‘somnqune Ljnuapy hq
suosmedwod  wiopnd zg |pue somoay ‘soidpund ‘sidasuod oy fddy gg
NS sporaw yerrdordde el ‘(230 sunpmodpe ‘sonbruypa ‘spoypow ‘SINsaT ‘eiEp) jo AJIsselT) "¢q
U.?HU..WH—O .—UCN ’rc.\,uﬁ—u .umvr_uo wuc_“ nw—.—.-ﬂ.—wwﬁu ‘s2In3oNnIs 'm..ﬁ_..:.—uﬂ-ow—ﬂ
Surajos spremo) sjeod 19s oiquams  ydnonp  swaisds  Supndwoo  jo cd ‘(010 sanbrugpa ‘sporpour ‘sunprrodie) uaoaaq areduion) 7q
‘stapqord [euonipenuou UONINISUOD put udIsap o) 01 PAILPI SUOHN[OS SI[1503 PAFISAO PUL WA SUIA[OS
1~n& [eaonipen Uﬂ—CUQ d U*u.,?wo.ﬁn.— mudﬁ m:—b—n_:.:w .WO oduer Uwum.ﬁ/ v UNLmﬁﬁC/w i o ) 1d mmu.._ﬁb./nvu m—ﬂo.m.w. 3as nm:-..v~ﬁ—0uﬂ— —NCOﬂgﬁuuﬂ_huE mu.:& —Gﬂ:um._..ﬂmu.muu Uu—“mzﬁwuHCﬁ.— 9
eadg | [esoud
- SOTI SYVN [B33U3D - SOTI SHVN Surpuodsazsor sQ1I wesdoid SO
(S|IMS |EN192)|21U]) SPIBPUERIS JIWRPERIY "ST3|qel
"synsal A 3unenjeas pue swaysAs rayndurod
B pue swerdord royndwood jo Aypeuonouny ayy ajednsaaur
piym - §3s9)  Junereuad  jo  spedound oy syeigze
“UORLITUNWIIOD
D mmdwod-oyur  pue  urssenord  pemdwos  jioddns
jelpy sardojouypay SurdpIopun pue JuaLINd A} dUYd(]'GIe
‘uonnoaa armny pue juawiordoap
ex  [3uarmd syr a0y ayeudordde st waysAs randwod e yongm
0} JUIIXd ) FULINSLAW J0J PLIDJLID SSasse pue Ajnuapygre
R o6 ey
oy ey i i | =
08 34 v anN i b e s
usgonom| @A it




s

91 ‘saoudpne jo aduer e 0] voneiuasard o) siuawmdie pauosear
pue [euoner dusn £papoaagye sudsop pue sjesodord ‘seapr arear) °/ 1q
‘Joara) sansar ot 1axdiagur o3 pue
4! ‘wonn[oad samny pue Juawio[dap Juarmo st 703 wasds onduwod
e jo ssousjendordde o amseow 01 e ssasse pue dopaacy 919
‘SJUTENSUOD [EINSNpUl ;
pue . ?nwquEoU 3 did N i . cl aurpdisip orwapeae ue se Funndwod Suruurdrapun
‘ ’ 0 28ues ¢ ur staded ypreasar aenpead pue peay O] : . e ‘e e
jo 98uer v Jumureiuod 3 g soonoexd pue samoay ‘sapdound ‘sidosuod oy sumpnO ¢iq
wapqoxd v oajos ASUPCE “(sisapuds
01}  udisap  aaneaouul Sunndwod oY) 01 JULADPI SINSST [EDN[D puE 11 sisfeue) swapqoad jo Surpueisiopun ue woxy suonesyads
ue aenuany 1y |prow qeSo ‘ruorssajord oy Aq papmd oq of, ‘6] syuawanmbax samap ssuondmasop uanna wory wdqord szAEuy f1q
“SIUTEIISUOD
[EIISNpUT 1O [EIDIdUIIOD
Guissord i swapqoxd
ouans 1amdwod 9aj0g 6y Joedwn plUdWwUoTAU puk Gl
suonnjos “pqerpa Srpenb “ojes ‘siyouaq $1s00 padsueleq
uisop pasodoxd Sumoprisuos  spuawidpnl  Junndwoo  peay gl
: up[qoId paynuapr ue
gnsnl  pue  ajenpead "SWI)SAS : fro
= 0y vonnjos ¢ dupnpord ur suondo jo a8uer v aenfead pue aziEuy "¢ [q
{eonia>  pue  suonnjos mmndwos  jo  Anpuonsuny oy ednsaau
o o28uex v Snuo i 0] S182 O SINSAT Y] JIEN[EAD PUE IEIIUIL) °
J JHERPL84 for =pen. Jo & } A R wom. ‘(woneorpdde ‘vonenpeas ‘sisouds)
suonn[os 4jraa Saausphe 1'%l syuowarmbar waad Ljsnes 01 sudisap Amsnl 10 /pue aea1)) 71q
pue ‘e ysiqelsy] /g |jo a8uer v o) vonejuasaid  10j syuawmdre
“SINST T pauosear  pue  [euoper  Fuisn  ApPAnddgye o0rd ‘uonoensqe jo spaa| aerdordde
uodn  sordojoporpow sudisop  pur  spesodoxd  ‘seapr  azisaquAg 9] pue auamyyp e swmsds  mndwod  ppow pue oemuwiIog  C1[q
uonnjos PSR 9¢ wapqord o jo smouwrered SIUTETISUOD [ELNSNPUT PUE [EDIDUWILHOD JO 9UeT
§1[Ns91 ap v spjospen a[qissod  pue  “Oenb o1d v dummeruod wopqord e oAjos 01 udisop aAnEAOUUT UE NEIWID O[]
WOyl pue  suonnjos [erauad ‘asodind 101y ‘syutensuod ‘suonelrw| SIUTENSUOD [BEASOPUT
pasodoxd oy ozuewwing ‘¢ |Gumaprsuos sassasord pue swasls 1andwod Gl 10 Eppwwod Jussard gua swojqord sousps 1ndwod aajog “6q
‘SIOTID PUE ‘SEIPI UTEW oaneuroie  aenpead  pue  asodord  azAleuy g 'suonnos usisap pasodoid
o oy e
comy ey e | " "
3308 N34 1| ST ST e

ALISH3NN YOHYN | < e




€C

. } _— T N —— 3 S[ELIDIEW JO JJUEIT OPIM € JO UOHINISUOD PUE UONEN[EAD
uoald oy unpa payuasaid spjoapen ; " P i g v = 01D o1 o1 vonoeraw samdwos-uewny jo sapdpund o Ajddy go
biqpssod  pue  somqume  Anpenb pue sjoo1 jo xtw endordde ue dsp) ¢q GpIA put
[e3ouad Jo swioy up swalsds drenjea] ‘gD eIEy ) ‘punos ‘sadewnr 1xa1 Surpnppur ‘spury snorea Jo :o_ntuo.t:

SuISAS ﬁu,nﬁa'uud:&::du e JO 1aed se 10 /pue ccam_kwuu&ﬂ_w 12211p 60 0] S[[TYS [BAIINDI-UOREWIOJUT pue ,QOB«NEewHO uonewIojur
hoownpdun  pue  ‘udisop  gpadg /) | mpun Ajenprapur A[Pancngp IOA bd quawaeuew vonrwiojur 24039332 Jo sapdpund ap Addy c/o
“Kovra ndwod
brmjew  Aepdstp  pue  syrys ] 9sn
‘prepuels euorssajord ¢ o) ‘uonvlIassip
? pue  ‘siodor  eoruyday  aredorg (90 ‘wiapqord uoaid oy uryua payuasard sjjoapen apqissod
$22IN0S A\ PUE HTNLINI] IYNIUIDS 8 pue soque Anenb eousd jo swio ur swalsds arenfear] ‘9o
b Guisn quowadevew pue vomsiboe
uonewIojur  Juapuadopur  WIIOJIR ‘GD)
‘paepuels [euorssajord
‘g oy sreurwes Juasaxd  pue aredarg +0) suoneondde D 7 ‘swmsds paseq-randwon Juawspduwr pue ‘udsap Kypadg '¢o
“S0IMOS A\ PUE TNIEINT] DPNUIDS omdwod jo UOREIUAWMOOP
by Gursn Quawdeuvw pur vontsnbor pUE TOTMDNISUOD A1 JOJ pasn §[00) i “$92IN0S (A PUE AIMEIdNT] DNuas oy dursn uatwageurul
wonvwroyur  juspuadopur  wogmag ¢ | PUE a8pamouy o Apansagye Loidacy ¢d e pue  uvomsmboer  wopewrojur  juapuadopur  wIOEA O
'SUBIW [ENSTA PUE TDIIM swapqord peanoexd aajos o)
fezo  £q  Apapoayge  apedunWWo)) gD szondwos fopdop £pandayy zd 10 swaisds asequiep avndordde as) g2
swashs aseqeiep SUOnEITWI| "S2130[OPOL[IaW
pue  ‘sardojopowpowr  udisap  ‘s[oo) pue sonqedes ‘sonzodord eorsdyd 10 udisop pue sjoor ‘swasds paseq-qaan denrdordde asn o
pue  swoisfs poaseq-qom  ‘sadenduel pue [eardof sir JurzruSooar Apandagye ) sardojoporiaw
[Furuuresdord aendozdde as() 1) | wowdmbs  Supndwos  serad( (g 1 udisop pue  soSenfue]  SunuwesSord  awpdosdde  asp (g
[ewadg [esoudn)
[e1ads - SOTI SUVN [£39U30) - SOTT SUVN -
ur Furpuodsasio) mo_,HH EﬁuMOum WU

(SIS |E21OBI4 PUR |BUOISSRJO1d) SPIRPUR)S DIWAPEIY "9LI[qe],

Ll

swsas ndwon
jo Aupeuonouny o) ALSNSIAUT 01 $1591 JO SINSIT Y AeN[EAT] §1q

ALK YOHYN ﬂ

R o6y ey
SST o6 ey

TRty




v

[eradg - sOTI SUVN

[eIduan) -

SOTI SYVN

SHVN W
Furpuodsaiion

SO weidoirg SO

(SIS [qelaysue.L]) Spiepuels JWapedy "/ Ta|qel

_W.Eu_ucﬁm [euorssajoid v 0 ‘uoneizassip
: pue ‘suzodor  eomnpay  aredarg gD
swpqord eanoerd
e £l suoneardde jo
bajos 01 standwos Guisn ur pasjoaur cd wwawdoppasp pur udisap g 105 sonbrupay pue sjoo) Aiddy 91>
ssoooxd ajoym oy Surpueisopun uo
siseydwo aemonsed . 9reanjos jo
UOTEIUDWNDOP PUE TONDNISUOD )
il ; ( ; NIOM I
103 pasn s[oor o Lpanosajja Aopdo, i ;
3P _ e o e QMNMU ot JO s10adse [pAOU puUE MAU UDIRISIT O S[[IYS DANEENSIAUT 28] 'C[D
“JXDIUOD TIAT
B M ! sanzadoid (earsfyd pue eaidof
e G s i . d si1 Gupopisuod Apuapiyye EuEmEvo Gunndwoo aeradey 1o
vonerado oy ur pasjoaur aq Avur Jerp SOTABHD 55 T
sEadee dygee 3 eyl s GRS D 6l SINSST [EDNId pue [erowr ‘[euorssajord %_m&m m.,:« mmuuvv./\ ) )
swsks eipownnw pue ‘saded Jumuaea) uopyn
PM ‘$20EJI2UT 1SN SUIPNIUT S[ELID B 58) 103 pasu ay jo wonrudodsar ur juawdopasp [euorssajord
JO J8uEI OpIM B JO UONONISUOD puUE i dumunuod 303 pasu oy ofeuwwr  pue  epaxddy 7o
uonenead ay) o) uopdemur randwod oppads ¢ urguas 1uswdmb Sunndwoo I Mpayas pue Jaspng unpm a[dwod 01 19foxd ¢ oFeuvu
fueny  jo sopdpund o £ddy 01D |jo uonwdo oy ur paspoanr spadse put ued ‘sonmpory dunndwod erouad jo asn 2andayyd oyEN 112
0apIA foges 10 sysir ‘suoneorduwr oy ssassy /g ! .mEuSME [eonoexd u>_cmm9 sndwod
. 2 . uisn - ur paajoaul  ssavord  ojoym  ap  Gurpueismopun
ue ‘punos ‘sadeun xo1 Supnpur Ansn 5 : : : ;
mu P s .1._ : N (4 &d uo siseydwa gemonaed pIa 2IEAJOS  JO TONEIUAWNIOP
FPUE EOTEE 30 RORERaet SVl pos  motEnos  Supadmos: pu UONINIISUOD A T0J pasn sjool A APansayye fopdacy 1o
[EASINDI-UONEWIOJUI PUt ‘BoneZIuedio S[s pue 23pI[MOUY IZI[EINIIUWIWOT) "] TeI05 TG ¥ Ui usadibs Sannduos jo Gonedo 3
UONEWIOJUT UIUIFEUEI UONBWIOJUT frunwwos srwapese 5% Ld Ut paajoAur aq et e sygadie frages 10 sys Aue Anuspy o
ARy jo  sapdpund oy Addy 6D Pyl 10 s1asn ‘pEotuypa)  uawndeuru e
wapqord Suipnpur ‘soouatpne jo o8uer v 10j [pIpSWIRU  puE ‘oded  qom ‘sooegronur yosn Gurpnpur

e e ) SN

ALISHENN YOHYN | aﬁ

...ﬂﬁt& o=t | ey
ST o6 ey
S L el Te s




S¢

SIAWNsS0d pue s1odeuewr

2 AL SIQUIDWE WEd) YA APANDajIY  2IEdIUNWIWO’) H P
5 | s1r0dar jo wizoy a1y ur yrom oy aredar g “¢1p
6L L wawdopasp pue Fururea] Mo s U0 AFEUBA] 7P
9d s[ys ermouaidanuos sxmboy 1 1p
o ¢ Surures)
89 | 6L L -jps duol-ay 1dope pue uonEWIIOUT I0] UPILIS ([P
! du s uowoarmborx
e i 53 S ek e s "SIOINOSIT PUE SYSEL 9TRULI 6P
oy jo uwopmwdosar ur juswdopasp [euorssajord
anunuod 0) paasu o jo vonenardde ur sensuowa(] 1.
: 7 STENPIAIPUT J1EATIOUW PUE PEYT *
LRt o0 2 Y puE-peaq gp
e paseq-Aaeiqr pue sarrolisodas
[eorUgoa  ‘$20Imosar  Aufuo  Jo  asn ap  ydnoryg LL €L sanpqudes 1 Juanige aensuowa(y </p
‘S[R{s  yoreasar [euawepuny  jo oduer e dopas( ‘gl
sanoe} dunndwod [erouad jo asn aanoayya Ledsicy
AT} S [ J H22339 ARSI "LL 9 {oexon] 10Indwod amyew
SDWIAPNE JO Aerdsip pue srys 1] asn fprepuels [euorssajord
£orrea e 103 erpaw snowrea Jursn Ajpandagyo pue A1aarpp v 01 ‘vonwimssip v pue ‘syrodar peorugoal oredarg gp
[er0 S[{s Sunum ‘wvoprSopPp pue S[Bs UONLIUISII]
pue Suryeads ongnd ‘sprys wopestunwiwos sHqyXE 9, | ¥ G "pIEpUE]S
‘worsuaunp sanenuenb v Furajoaur sases Sunuasard pue [euorssajord v 01 sreunuas Juasaxd pue aredag gp
Gurpueszapun ur sprys Loerowmu aerdordde wqupxgy ¢, bd L "SIUTETISTOD
sys adnmu s odoo UIIAL  PUE  JUDWIUOIIAUD  [NJSSOTIS  UF YIOA\ ‘P
‘SJUTEIISUOD UMM PUE JUSWUOIIAUD [NJSSITS UT YI0A\ ‘b1, bd T
’ o ' ' Lreudospnur - s £jpanoage ajeIoqR[[OY) CP
[EAITHRI-UONEWIOJUT 2ATIDJI MOYS "¢, e it di i )
: ) o wea € Jjo
S[IPys [euonvziuedio puv juswaBeuv oL JOqUIOW B SE PUE [ENPIATPUT UE SE A[DATIDN)]D YIOA\ 7P
WN JUIWRFEUEI WE) UT SIS JUIDNJ 2NENSTOWA(] 7.1,
“Guiurea] umo s pu0 odeurwl 0) pue $IOMOSAT FurIEd| 79 91, SRS
—| Jo 28uex e jo asn oyewr o) ANpIqE A MNENSUOWD(] LT, [ensIA pue uanuAm ‘[e10 Aq A[PANI2JJ0 ANEdUNWWOT) [P
[eadg| esouan

: e HryeR o6 | ey
ﬂﬂwﬁ ..:m:z ST o6 ey
ALISENY YOHYN | ﬁ St




9t

89 84 clq 81 rA L A L 11 8V 1 5 83
L9 L9 819 L1 6v ‘ge LV 0ze L
9q 9g L19 91 Le w 61® 2
5q sq €19 s1 L o i o
5 vV e e 12|
¥4 vd 919 b |
e ‘ce €V LT® €
£q €d clq b |
&y <V gre (4.
cq cd S1q 4 |
e 1A rle‘gle ‘gr ‘ge ‘v ™
19 rd ¥19 I
= weador ] §) [eadg weador ] g0 [BI2UD0)
v1301 : .
weador §) Teadg HEI0e1d 8 [EToUD0) ur SO Sutpa0)) | SO SUVN Ul SOYI[ Sumoaon) | SO SUVN
! ur s - : : 4 .
ursom a0 [SOTISUVN | guros [SOTISUVN
p— s[IPS Surpuelsiapup) pue 2Spapmouy
[emoaq1uf
XIIJBJA SPJEPUBIS DIWapEedY "8T3|qeL
.—dﬁ-UuEE muvmdn.—u.».ﬂ.wun:.— TGN mU_HO,:WOQQu
QL ._..NU@HHLUUU_ ‘$22IN08IT Uhﬂ—co MO asn UﬁT H—MSOHH—u
nmﬂ:v_m QUHGO@OH ﬁﬂp—wUEﬂVC—.ﬁ ..—O QNEGH v Qomvbnoﬂ.a Omﬁ
.CDMMCUHCM—U D.)_pru.ﬂ—ﬁm_ﬂ”vl
GI, |e Suisjoaur sased dunuosard pue Surpuwismpun
ur sys oepwnu aendordde nquyxy cpp
R o6 | poym™y

asganvn | B ee—sirrrer




L

91p 8L w2 8D
Lp LY, 5= LD
vIP ‘1P 9L 9p 9D 62 Ld
cIp SL 01p [0} 1p 9d
¥p L cp 0] ¢Ip ‘cp Sd
01P ‘LP €L €p vd
€
6P ‘2P zZ1L 4 012 ed
zip LL PIP ‘1P (40 91262 zd
wesor | [eToUD0) €2 0 v ‘112 Id
SO Ul sOT[ Sumaa0)) SOTI SYVN
weadoid §) epadg werdor g §) [eIOUD0)
SRS w s Sumonoy | sor SuVN | ursormr Sumaaony | SO SYVN
S[[I3]S [e91ORIJ PUE [BUOISSIJOI
019 ord . o011
qE
64 6d 3L} 61 91® .|
: e o7—6v ey
qeTy ey e et | ¥ :
1306 N3 e fm:z e meld
ALISH3NN YOHYN | < e




8¢

)51

1 - Supeauidul aiemyos v0ESD
elpawlnin £0vL
1- sydomiaN J2andwo) S0€SD o
duissatoig adewy rovsD MP
aden3ueq Ajquiassy C0ESD “
€-ysidug €TTONI

s|enuassy 1| TO0TS)

T- s215AY4d TOTHd

T = SOnewayien TOTLN
1uawadeuew |esauad jo sadpuug TOTLIOW
Jupjuiy oyuansg TOTW3Y
[-ysiBuy TTION3

$95.n0) weidoid S "6T2|qeL

I [3A37

Ziporp

6L

Somp ey b iy
1308 N34 NI

AN

ALISERIND YOHYN | g

¢IP €10
oL (458
62 1o
82 01d
/i 6D

HopR o6 ey

ST T 6 |y

e e




6¢

SWIISAS Iseg Idpajmouyy

(4549

uoneziqeay Jnduwo)

LOFSD i e

uoneziuedaQ Jandwo)) padusapy

60£SD

SWAISAS IseqeIe(q

£0€S1

uoneziuediQ a4 912s2
z-28en3uey saindwo) ZIESD
23uayds seandwod uy Aroayy ydeig 80£SD
¥ — sanewayiew e
Z — udisag 21307 [474°0]
- Z-591|1geCO1d 7§ SO1ISIIeIS TTELN =
m sjesaydiiag Jaindwor YISO W
” 1 = waisAs Bunesadg STZSD ~
7 ~ Auueauwidug aiemyos PIESD swiynod|y jo udisaq g sishjeuy £02SD
Sunwweasdoad paiuang 12190 TIvSd T-s211|1qeqoid B SIRSIeIS TOELN
Paloid 5015) uoneziuedig pue a1n1aYdLY 131ndwory 50252
Z — waisAs Junesadp Z0rs) £ — sanewayiey T0ZLN
jwawdojanag s3 T0tS) Z-ysidu3 ¢TI5N3
saldojouyra) ga 0} uoINPou) TOEN
yaieasay suonesadg vI1SD
ainPnis eyeqg £TISD
1-98endue soindwo) 21182
Z — SHewdyien TITIN
SOIYA3 [RUOISSBJ0Id T0TSL3
Suiwwesdoig 21807 01£5D sydiy vewny TOTWNH
Z- syiomiap Jandwo) £T£SD 1 = udisag 21307 025D
. o R o e
Hﬂaﬁ.ﬂ m:z =STL ST P
ALSERANYOHYN | e ey




o€

OTIWNH

LTIONHT

0T8O

101§D

1OTHA

101LLN

101L.LOW

10TINTY

T[3A31

apod
asImnoy)

(A9

(|esauan SYYN - $asIN0)) | X1 weldold ‘TZa|qeL

uITIIU] [RIYIIY ZirLl sonbruyaay, 3uiajos wajqoag 60€SD
uoruFosay usaneg 1IFLI wa)sks uonEIIUNWIW0) S0€.LI
sagderny aapndwoy) FOrLI SPOYRA [EI1SHEIS S0Z1S
FlpRupiy £0P.LI sunum jroday [eauyIR], B ANUAINS SOZINNH
uonewiuy 1andwo)) 10F.LI uoneziue3iQ sndwo) FIELI
SHIOMJIN [RININ CIPSD Sulu ve( (485 |
R o6 | ey
ST oY ey

sy rery




1€

tov.Ll

10¥.11

SO¥SO

Sy

£0€SI

£1¥SD

clySO

Sish s

>

LOVSD

sSSP s b

AS IS IS I

60£50

t 1937

vleLl

ClEs]

0ESD

01€SD

£1ESD

NS S

FOESD

£0v.L1

SISIS IS IS IS

SEENEE RS R R

N
»
£

€ITONT

SISISS

S0€SD

rOrsoO

T0ESD

£ 12027

sl

(4550

80£SD

54
=1

S

LITLIW

% 4

b Y

<IzsO

85 e S B S B S

ITELIN

NN

CITONA

S

>

P1TSD

SIS s

e el

SITSO

£07SD

10€LIN

0TSO

e \

SISIS IS PNIS I BISIS

SIS

SASIS IS N IS IS IS IS IS NS I

=
D

10TLIN

Z 1937

>
25
>

[0€LI

>

>

P1ISD

>

>

£SO

[4158)

ITILIN

NN IS

s
SN S
»

101819

oy ey i by m:z
4348 IN3Q NI

ALSE3UN YOHYN q

e o6 | ey
ST o6 ey
<y ey




e

gg,@.&wm:z
308 (IR W
%@g&?ﬁ e e

10TINEA

1 RART

pod
Isano)

{(jeeds SYYN - s9s5in0)) 1 X111 wesSold "zzalqel




i
@
A

Gor ey b iy
430§ (438 M
ALISHUH YOHYN

8NN

€€

HOeR o6 ey
T oY ey
Sy ey

TTLN

TITsO

[TELN

CITONA

¥1¢sO

S1TSO

2| w0z

10ELIN

S0TSO

10TLN

T1eAdT

LOELI

YISO

elIsD

cliso

ITILA

io1sta




Gy ey nf ey
4308 134 §I
ALISHANR YOHYN

1]

143

R o—bv ._33.4
ST o7V ey
2ty

p1eAd]

£OP.LI

€11DONA

S0£8D

POPSO
20ESD

€ [9A97]

CIESD
80£SD




SE

i P p— s p—
Hﬂuﬂ N m:z ST T8 ey
ALISH3UN YOHYN ety




eiged s s

o

Guslolt agde galiye

s - Knowledge and Understanding Skills)

ﬂ | NARDA USRS TY

§§ 1 il SUEF
NUB i

ENG111 English-1
REM101 Scientific v
Thinking
MGT101 | Principles of
general v
management
MT101 | Mathematics—1| v
PH101 Physics -1 v
Cs101 IT Essentials
= CS202 | Logic Design—1| v v
'@ | HUM101| HumanRights | v
3 ETS101 Professional | ¥
Ethics
MT111 | Mathematics—2| v
CS112 Computer #
Language-1 e
CS113 | Data Structure | v v
CS114 Operations ¥
Research
IT301 Introduction to
Web v
technologies
ENG112 English-2 v
MT201 | Mathematics — v
3
CS205 Computer
Architecture /
and
Organization
MT301 Statistics & 2
o Probabilities-1 )
% €S203 Analysis &
& Design of Vi &
Algorithms
Cs215 Operating 7 v
System -1
Cs214 Computer v v
Peripherals
MT311 Statistics & 7 7
Probabilities-2
CS212 | Logic Design—| v
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2
MT211 | Mathematics — v v Y Y
4
CS308 | Graph Theory vl ¥
in computer | v v i v
science
€s312 Computer | ¥| V] L %
Language-2
CS216 File v | | ¥
Organization |
ENG113 English-3 |l ¥
CS302 Assembly Ad
Language
CS404 Image . v P 7
Processing
CS305 Computer v A v
Networks -1
IT403 Multimedia v
CS304 Software o P
Engineering — 1
CS313 Computer Y v v Y
Networks -2
% CS310 Loglc. v v
z Programming
= | HUM205|  Scientific & B
Technical Report| v| v/
writing
ST205 Statistical g v
Methods
CS303 | Communication v v 7 v
system
IT308 | Problem Solving iV
Techniques
CsS309 Advanced
Computer V] v 4 v
Organization
IS303 Database v v v v
Systems
- CS401 | ES Development v v v v
g csa02 | Operating | | | |
System — 2
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o Tad [ Jaé  [a11 [a12 [a13 faidaislal6lal [a18 [a19a20
project & o #| #| | #| 2| #| A 2| | #| £ # 2
CS411 | Object Oriented v
Programming
CS314 Software v v v
Engineering — 2
D409 Decision and J
game theory
5407 Computer .
Arabization
CS412 | Knowledge Base v
Systems
CS413 | Neural Networks v | ¥
1T401 Computer = 7
Animation
IT403 Multimedia v
1T404 Computer s v v
Graphics - 1
IT411 Pattern v
Recognition
IT412 Artificial o » & 2| r
Intelligence
IT314 Computer 7 3 7 A
Organization

Level 1

Table24. Program Matrix IV (Courses - Intellectual Skills)

ENG111|  English-1
REM101 Scientific
Thinking
MGT101| Principles of
general v v
management
MT101 | Mathematics — v
1
PH101 Physics -1 v
CS101 | IT Essentials il I v
CS202 | Logic Dlesign =l o v
HUM101] Human Rights | «
ETS101| Professional | v P
Ethics
MT111| Mathematics —| v v
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2
Cs112 Computer v
Language-1
CS113 | Data Structure
CS114 Operations v
Research
IT301 | Introduction to
Web v v
technologies
ENG112| English-2
MT201| Mathematics
-3
CS205 | Computer . v
Architecture
and
Organization
MT301| Statistics &
Probabilities-1
€S203 Analysis &
Design of v
Algorithms
CS215 Operating
~ System -1
g CS214 Computer 7 |
= Peripherals
MT311| Statistics &
Probabilities-2
CS212 | Logic Design —|
2
MT211| Mathematics v
-4
CS308 | Graph Theory
in computer ¥
science
CS312 Computer v
Language-2
CS216 File
Organization
e | ENG113|  English-3
-
9 CS302 Assembly & v v
Language
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v v &
CS305 Computer r 7 "
Networks -1
IT403 | Multimedia V| v 7
C5304 Software
Engineering — v
1
CS313 Computer P >
Networks -2
CS310 Loglc. 21
Programming
HUM205| Scientific &
Technical v V| v
Report writing
ST205 Statistical 2l
Methods
C303 | Communication -
system
IT308 Problem v
Solving
Techniques
CS309 Advanced
Computer v v v
Organization
1S303 Database S v 2
Systems
CS401 ES y "
Development
CS402 Operating | V| Y| ¥] Y| ¥
System — 2
CS405 project Al ol o gl ot al ol e el ol ol ol o ol
Cs411 Object
= Oriented v v £ v
§ Programming
CS314 Software A ) &
Engineering — 2
D40S | Decision and 2 7
game theory
CS407 Computer | V| v
Arabization
CS412 | Knowledge | Y| v'| V|
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Base Systems
CS413 Neural 2 P & | i
Networks
IT401 Computer
Animation
IT403 Multimedia V| v v
IT404 Computer v Y|V
Graphics- 1
IT411 Pattern 7
Recognition
IT412 Artificial el o # o 2l ¥ €| F| [ F1 ¥ 7|
Intelligence
IT314 Computer 71 'l o
Organization

Table25. Program Matrix (Courses - Professional and Practical Skills)

ENG111 English- i
REM101 Scientific 1l e
Thinking
MGT101| Principles of
general & |~ |
management
MT101 MatheTatics &l
PH101 Physics-1 | v | v v’
CS101 | ITEssentials | v | v
= | 5202 | Logic Design - & 2 v
2 1
= |HUM101| HumanRights | v | v | v
ETS101 | Professional | v | v | ¥
Ethics
MT111 Mather;atics - e v v
CS112 Computer 7
Language-1
CS113 | Data Structure v | &
CS114 Operations v
Research
IT301 |Introductionto| v | v v v
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technologies
ENG112| English-2 | v
MT201 | Mathematics e
-3
CS205 | Computer
Architecture Y & p
and
Organization
MT301 | Statistics & ol ol v 3
Probabilities-1]
CS203 | Analysis &
Design of v
Algorithms
Cs215 Operating |l | a2
~ System =1
2
z CS214 Computer 3 P
o Peripherals
MT311 | Statistics & 3 =
Probabilities-2
CS212 |Logic Dzesign— v - " )
MT211 Mather:atics Y 7 7
CS308 |Graph Theory 730 [ -
in computer
science
CS312 Computer 7 = 2
Language-2
CS216 File 7 .
Organization
ENG113| English-3 7| v
CS302 | Assembly | _ | |
Language
Al ® d ‘ ‘
-
[}
-
CS305 | Computer 7 P o
Networks -1
IT403 | Multimedia =
v | ¥
CS304 Software o 5 e
Engineering —
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1
CS313 | Computer v
Networks -2
CS310 Logic ¥
Programming
HUM205| Scientific &
Technical
Report writing
ST205 Statistical 7 v
Methods
C2303 |Communication o
system ‘
IT308 Problem W[t of
Solving
Techniques
CS309 Advanced
Computer v N
QOrganization
1S303 Database
Systems
CS401 ES v
Development
CS402 Operating
System — 2
CS405 project v dvlvlivclelsl vl v
Cs411 Object
Oriented v v
Programming
CS314 Software v
Engineering — 2
- D403 | Decision and v ¥
z game theory
=~ | CS407 | Computer
Arabization
CS412 Knowledge
Base Systems
CS413 Neural v
Networks
IT401 Computer
Animation
IT403 Multimedia v
IT404 Computer I
Graphics - 1
IT411 Pattern v
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Recognition
IT412 Artificial AR AR ARAR v | v o
Intelligence
IT314 ComPutt_er v 2 o
Organization

Table26. Program Matrix VI (Courses - Transferable Skills)

ENG111 English-1 v/
REM101 Scientific o all ot
Thinking
MGT101| Principles of
general v v| V]
management
MT101 MatheTatics— .
PH101 Physics -1 vl v v v
Cs101 IT Essentials v v
- CS202 | Logic Design — v v
= 1
E HUM101] Human Rights | v| v| v] v
ETS101| Professional | ¥| V| v] v
Ethics
MT111 Mathel;atics— 7| v v 3
Cs112 Computer > A
Language-1
CS113 | Data Structure v'| V] v v
CS114 Operations v
Research
IT301 | Introduction to
Web v v v v
technologies
ENG112 English-2 V]
MT201| Mathematics A 7l A &
-3
~ :
- 5205 Computer
> :
3 Architecture v P 7 7
and
Organization
MT301| Statistics & A v
Probabilities-1
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CS203 Analysis &
Design of v
Algorithms
CS215| Operating Y
System -1
CS214 Computer v e
Peripherals
MT311| Statistics & 7 v
Probabilities-2
CS212 | Logic Design — v
2
MT211| Mathematics v
-4
CS308 | Graph Theory
in computer v
science
CS312| Computer vl &
Language-2
CS216 File v v
Organization
ENG113| English-3
CS302 | Assembly ¥ v
Language
| csa04 ’ p
CS305 Computer #
Networks -1
IT403 | Multimedia V] V|
i CS304 Software
g Engineering — v 4
- 1
CS313 | Computer ¥
Netwaorks -2
CS310 Logic
Programming
HUM205 Scientific &
Technical v
Report writing
ST205 Statistical 7 il
Methods
C303 | Communicatio v
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system
IT308 Problem
Solving v
Techniques
Cs309 Advanced
Computer v v
Organization
1S303 Database v v
Systems
Cs401 ES
Development
CS402 Operating S
System -2
CS405 | Project V] il | | ]| | v| v| v
Cs411 Object
Oriented v v v v
Programming
Cs314 Software v v P
Engineering — 2
D409 | Decision and A 7 !
game theory
CS407 Computer -
T Arabization
% Cs412 Knowledge
= Base Systems
CS413 Neural P p
Networks
IT401 Computer v 7
Animation
IT403 Multimedia V] v
IT404 Computer
Graphics - 1
IT411 Pattern
Recognition
11412 Artificial
Intelligence
IT314 Computer P 2
QOrganization
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Table31. Mapping between Learning Methods and ILO’s

Teaching and Learning Methods

Intended Learning Outcomes (ILO's) of the | o 28|38 _: £ & | 58
Program g2 |58/ 5| 2/% |8%8/5%
3 |23l «5 §|= 51 %%
a.1) Recognize the essential mathematics relevant to 7 7
computer science.
a.2) Explain code written in high-level programming 7 & v v
languages
a.3) Demonstrate basic knowledge and understanding & v o
of a core of mathematical analysis.
a.4) Demonstrate basic knowledge and understanding 7 e
of a core of statistics.
a.5) Interpret and analyze data qualitatively and/or v A
quantitatively.
a.6) Describe the principles and techniques of a number
of application areas informed by the research directions v v v v
of computer science.
a.7) Show a critical understanding of the principles of v v i v v

artificial intelligence, image, and pattern recognition.
a.8) Define the fundamental topics in computer
systems, including hardware architectures and ¥ v ' ¥ v
operating systems.

a.9) Define the fundamental topics in computer
scie.nce‘ fnc!ud_ing_ software architecture_s. software v v P v v
engineering principles and methodologies, and
software tools.

a.10) Define advanced topics to provide a deeper
und_crstanding.of some aspects of the hard\.vare systems v 7 o7 JF G 7 7
design, operating systems, computer security and
compiler theory

a.11) Discuss advanced topics to provide a deeper
understanding of some aspects of object-oriented v v v o
analysis and design, and software engineering.
a.12) Identify advanced topics to provide a deeper
_unden:standin_g of some aspects of the artificial ' o 7 o 7 v
intelligence, image processing, and computer graphics
and animation.

a.13) Express strong knowledge of fundamentals of
programming and the construction of computer-based v v v v’
systems
a.14) Outline strong knowledge of fundamentals of v & 7 &
data structures and algorithms

a.15) Show a critical understanding of the broad
context wit_hin' s:omputing .including issues such as v v v
quality, reliability, enterprise, employment law and
accounting

a.16) Provide a deeper understanding of legal,
professional and moral aspects of the exploitation of v v
computing
a.17) Recognize the knowledge of the tools, practices v v v v v

Knowledge and Understanding
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and methodologies used in the specification, design,
implementation and critical evaluation of computer
software systems

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

a.19) Define of the current and underlying technologies

that support computer processing and inter-computer v v v 4

communication

a.20) Define the principals of generating tests which

investigate the functionality of computer programs and v e v v v

computer systems and evaluating their results.

Teaching and Learning Methods

§ ' =
Intended Learning Outcomes (ILO's) of the e 238/ 358 g 2 _§- 85
Program E§ |58|8¢8| £ 2 g 0%
g ¢ f o = >~ Q =
S |PE|ed s|*| & 8
Q
b.1) Formulate traditional and nontraditional problems,
A v
set goals towards solving them, and observe results.
b.2) Compare between (algorithms, methods,
: v
techniques...etc).
b.3) Classify (data, results, methods, techniques, r
algorithms. etc.).
b.4) Identify attributes, components, relationships,
patterns, main ideas, and errors.
b.5) Conclude the result of the proposed solutions. v v
b.6) Restrict solution methodologies upon their results. v v
b.7) Compose criteria, and verify solutions. v
b.8) Identify a range of solutions and critically evaluate
R 3 ; v
and justify proposed design solutions
b.9) Solve computer science problems with pressing, 7

commercial or industrial constraints.

@
:E b.10)  Generate an innovative design to solve a

7)) problem containing a range of commercial and 4 v v v v
o industrial constraints.

= b.11)  Formulate and model computer systems at . o

*g different and appropriate levels of abstraction.

= b.12) Create and/or justify designs to satisfy given

) ! 5 : i - v v v

= requirements (synthesis, evaluation, application).

& b.13)  Analyzes and evaluate a range of options in i

producing a solution to an identified problem.

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

b.15)  Outline the concepts, principles, theories and
practices underpinning computing as an academic o o
discipline.
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b.16)  Develop and assess criteria to measure the
appropriateness of a computer system for its current v 7
deployment and future evolution, and to interpret the
results thereof

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

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

v v

Teaching and Learning Methods

Intended Learning Outcomes (ILO's) of the

@ >
7] —_ " o c
program g 4222 8|8 |2 |58
2 TS| EC| B 9 @ ® 0
° S5l gl = ) ) o2
3 PElaXl & | © °
[} Q g o (=]
c.1) Use appropriate programming languages and v v v
design methodologies.
¢.2) Use appropriate web-based systems, tools and
design methodologies.
c.3) Use appropriate database systems.
c.4) Perform independent information acquisition and
management, using the scientific literature and Web v X v
sources.
.5) Specify, desi i -
c.5) Specify, design, and implement computer-based v v v 2
systems.
c.6) Evaluate systems in terms of general quality v v 7 v
attributes and possible tradeoffs

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

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

¢.9) Identify any risks or safety aspects that may be
involved in the operation of computing equipment 4 v v
within a given context.

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

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

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

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

v

¢.14) Operate computing equipment efficiently,
considering its logical and physical properties.

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

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

Intended Learning Outcomes (ILO's) of the

program

—
g %
(7]
=

ing and Learning Methods

Lecture

Tutorials
exercises
Practical
exercises

General Skills

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

< | Workshops
Projects

< | Case study
Data
collection

\

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

4\
‘\
~

d.3) Collaborate effectively within multidisciplinary
team.

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

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

d.6) Prepare technical reports, and a dissertation, to a
professional standard: use IT skills and display mature
computer literacy.

N
e\
\

d.7) Demonstrate efficient IT capabilities.

d.8) Lead and motivate individuals.

d.9) Manage tasks and resources.

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

SIENENEN
\
<\

d.11) Acquire entrepreneurial skills.

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

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

LIRS
N AVRNIRN
s s l=

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

d.15) Exhibit appropriate numeracy skills in
understanding and presenting cases involving a
quantitative dimension.

d.16) Develop a range of fundamental research skills,
through the use of online resources, technical
repositories and library-based material.
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Table32. Mapping between Assessment Methods and ILO’s

2- ASSESMENT METHODS

NUB

Intended Learning Outcomes (ILO's) of the

program

Assessment methods

Final
Exam

Exam
Practical
Exam
Class
Work

Midterm

Oral

Exam

Knowledge and Understanding

a.1) Recognize the essential mathematics relevant to
computer science.

a.2) Explain code written in high-level programming
languages

a.3) Demonstrate basic knowledge and understanding
of a core of mathematical analysis.

a.4) Demonstrate basic knowledge and understanding
of a core of statistics.

%l %) %
<

a.5) Interpret and analyze data qualitatively and/or
quantitatively.

=,
K

a.6) Describe the principles and techniques of a number
of application areas informed by the research directions
of computer science.

a.7) Show a critical understanding of the principles of
artificial intelligence, image, and pattern recognition.

a.8) Define the fundamental topics in computer
systems, including hardware architectures and
operating systems.

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

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

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

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

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

a.14) Outline strong knowledge of fundamentals of
data structures and algorithms.

a.15) Show a critical understanding of the broad
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context within computing including issues such as
quality, reliability, enterprise, employment law and
accountin

a.16) Provide a deeper understanding of legal.
professional and moral aspects of the exploitation of ¥ v
computing

a.17) Recognize the knowledge of the tools, practices
and methodologies used in the specification, design, v oF o
implementation and critical evaluation of computer
software systems

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

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

a.20) Define the principals of generating tests which
investigate the functionality of computer programs and 4 v v
computer systems and evaluating their results.

Assessment methods

Intended Learning Outcomes (ILO's) of the

—e|Ec| §
program sf|2E| 55|88 | =
TS| 23| g8 | U3 | B
E o o
b.1) Formulate traditional and nontraditional problems, o o v
set goals towards solving them, and observe results.
b.2) Compare between (algorithms, methods, 7 v F
techniques...etc).
b.3) Classify (data, results, methods, techniques, 7 Y v
algorithms. etc.).
b.4) Identify attributes, components, relationships, 7 7 7
patterns, main ideas, and errors.
o b.5) Conclude the result of the proposed solutions. v v v v
= b.6) Restrict solution methodologies upon their results. o v v v
c'% b.7) Compose criteria, and verify solutions. v v v
~ b.8) Identify a range of solutions and critically evaluate v ’ b
= and justify proposed design solutions
§ b.9) Solve computer science problems with pressing, v > 7
— commercial or industrial constraints.
§ b.10)  Generate an innovative design to solve a
et problem containing a range of commercial and v v v v v

industrial constraints.
b.11)  Formulate and model computer systems at

different and appropriate levels of abstraction. i v 4 v
b.12) Create and/or justify designs to satisfy given

/ 7 . v v v v v
requirements (synthesis, evaluation, application).
b.13)  Analyzes and evaluate a range of options in g 7 7

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

v v

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

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

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

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

v v

Intended Learning Outcomes (ILO's) of the

Program

Assessment methods

Final
Exam

Midterm
Exam
Practical
Exam
Class
Work
Oral
Exam

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

€

¢.2) Use appropriate web-based systems, tools and
design methodologies.

c.3) Use appropriate database systems.

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

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

¢.6) Evaluate systems in terms of general quality
attributes and possible tradeoffs

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

¢.8) Apply the principles of human-computer
interaction to the evaluation and construction of a wide
range of materials including user interfaces, web pages.
and multimedia syvstems

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

¢.10) Deploy effectively the tools used for the

construction and documentation of software, with

particular emphasis on understanding the whole

process involved in using computers to solve practical
roblems.

¢.11) Make effective use of general computing
facilities, plan and manage a project to complete within
budget and schedule.
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c.12) Appreciate and manage the need for continuing
professional development in recognition of the need for 4
lifelong learning.

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

c.14) Operate computing equipment efficiently, 7 Y v v
considering its logical and physical properties.

c.15) Use investigative skills to research new and novel v v

aspects of their work

c.16) Apply tools and techniques for the design and I 3 v

development of applications

Assessment methods

Intended Learning Outcomes (ILO's) of the

-
~e|Eel|3 s | §
Program EE| SE E El 3 | &
S| 24| ca| 8 ®
= a s o
d:l) Communicate effectively by oral, written and v 7 v v p
visual means.
d.2) Work effectively as an individual and as a member v e
of a team.
d.3) Collaborate effectively within multidisciplinary o v
team.
d.4) Work in stressful environment and within v e
constraints.
d.5) Prepare and present seminars to a professional v v
standard.
i d.6) Prepare technical reports, and a dissertation, to a
= professional standard; use IT skills and display mature 3 v
C% computer literacy.
== d.7) Demonstrate efficient IT capabilities. v v
g d.8) Lead and motivate individuals. v v
= d.9) Manage tasks and resources. v v vl v
8 d.10) Search for information and adopt life-long self- ‘ v v o
learning.
d.11) Acquire entrepreneurial skills. v v
d.12) Manage one's own learning and development. v v
d.13) Prepare their work in the form of reports. v v
d.14) Communicate effectively with team members, v 7
managers and costumers.
d.15) Exhibit appropriate numeracy skills in
understanding and presenting cases involving a U = v ¥ v
quantitative dimension.
d.16) Develop a range of fundamental research skills,
through the use of online resources, technical v 4 v
repositories and library-based material.
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Program Specification
A- Basic Information

1- Program Title: Bachelor Degree in Computer science
2- Program Type: -
Single - Double ':’ Multiple I:,

3- Department offering the programs: Computer science

b1

4- Last date of program specification approval: 1/ 3/ 2021

B- Professional Information:

The mission of the Computer Science Department is to provide students with an understanding
of computer science concepts, processes, and tools and to equip students with the analytical,
design, and communication skills necessary to build computing systems. The applied nature of
computer science necessitates involving students in software development projects, research
projects, and/or internships as part of their learning experience. Undergraduate and graduate
students are presented opportunities to investigate in depth those areas of computer science that
correspond to faculty research, creative projects and interests, and are provided an understanding
of the open questions in those areas.

The department provides courses to other undergraduate programs to meet their computing
needs, and offers courses and programs in which knowledge and training in computing enhances
and complements other majors.

Computer Science is a technology-oriented discipline whose fundamental principles combine
theory, abstraction and design. A solid foundation in the fundamental principles is critical to
continued learning and adaptation to the technological changes which occur so rapidly in this
discipline. The department prepares its graduates for professional employment and graduate
education by emphasizing these principles and their application to solution of specific
problems, while also addressing the ethical and social issues associated with computing.

Program Aims : By the end of this program the student must be able to:

1. Provide a course of the highest academic quality in Computer Science in a challenging
and supportive learning environment that attracts the very best students from the NUB
and elsewhere.
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2. Provide a current, comprehensive and client-centered environment for the teaching
and learning of computer science and related professional values to enable the
students to apply these foundations to the development of algorithmic design and
problem-solving skills.

3. Provide the students with the means necessary to acquire practical and analytical
skills for employment within a technical environment

4. Provide a computer literacy course which will give all students the basic knowledge
of computers, their components, applications and related social issues, as well as
hands-on experience with current software applications.

5. Prepare students for professional careers or advanced studies in computer science.

6. Promote the discovery, dissemination and application of knowledge involving
computing.

7. Support the community by offering service courses that meet the retraining needs of
computer professionals in the area of computer science

8. Layout the foundation for continuing education and growth in the field of computing.

9. Bring students to positions on graduation where they can choose confidently from a wide range
of careers, both within the Information Technology sector and outside it.
10- Develop transferable skills relating to problem solving and spoken and written communication.

1- Attributes of the Graduates :
By the end of this program the student must be able to:

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

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

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

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

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

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

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

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




ddagdll Aaala
alall a5l Al
u_uul ?-’h P«ni

9.

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

10. Use knowledge and understanding in the modeling and design of computer-

based systems in a way that demonstrates comprehension of the tradeoff
involved in design choices.

2- Intended Learning Outcomes (ILOs)

2.1 Knowledge and Understanding
The Computer Science graduate should be able to:

i

10.
11.

Acquire the essential facts, concepts, principles and theories relating to
computing and information and computer applications as appropriate to the
program of study.

lllustrate the modeling and design of computer-based systems bearing in
mind the trade-offs.

Familiarize with tools, practices & methodologies used in the specification,
design, implementation and evaluation of computer software systems.
Acquire the criteria and specifications appropriate to specific problems, and
plan strategies for their solution.

Demonstrate the extent to which a computer-based system meets the criteria
defined for its current use and future development.

Explain the current and underlying tethnologies that support computer
processing and inter-computer communication.

Explain the principals of generating tests which investigate the functionality
of computer programs and computer systems and evaluating their results.
Demonstrate the management and economics principles relevant to
computing and information disciplines.

Explain the professional, moral and ethical issues involved in the exploitation
of computer technology and be guided by the appropriate professional, ethical
and legal practices relevant to the computing and information industry.
Demonstrate the current developments in computing and information research.
Recognize the requirements, practical constraints and computer-based
systems

12.Understand the essential mathematics relevant to computer science.
13.Use high-level programming languages.
14.Demonstrate basic knowledge and understanding of a core of analysis,

algebra, applied mathematics and statistics.

15.Interpret and analyzing data qualitatively and/or quantitatively.
16.Know and understand the principles and techniques of a number of application

areas informed by the research directions of the subject, such as artificial
intelligence, natural language processing, data mining, databases and
computer graphics.

17.Show a critical understanding of the principles of artificial intelligence, image,

and pattern recognition.
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18. Understand the fundamental topics in Computer Science, including hardware
and software architectures, software engineering principles and
methodologies, operating systems, compilers, parallel and distributed
computing, systems and software tools.

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

2.2 Intellectual Skills
The Computer Science graduate should be able to:

1. Analyze computing problems and provide solutions related to the design and
construction of computing systems.

2. Identify the concepts, principles, theories and practices behind computing
and information as an academic discipline.

3. Identify criteria to measure and interpret the appropriateness of a computer
system for its current deployment and future evolution.

4. Analyze, propose and evaluate alternative computer systems and processes
taking into account limitations, and quaiity constraints.

5. Make ideas, proposals and designs using rational and reasoned arguments
for presentation of computing systems.

8. Discuss the results of tests to investigate the functionality of computer
systems.

7. Make judgments considering balanced costs, benefits, safety, quality,
reliability, and environmental impact .

8. Analyze the professional, legal, moral and ethical issues relevant to the
computing industry.

9. Analyze research papers in a range of knowledge areas

10. Distinguish between traditional and nontraditional problems, set goals
towards solving them, and. observe results.

11.Compare between algorithms, methods, techniques...etc.

12.Classify data, results, methods, techniques, algorithms.. etc.

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

14. Summarize the proposed solutions and their results.

15. Restrict solution methodologies upon their results.

16. Establish criteria, and verify solutions.

17.1dentify a range of solutions and critically evaluate and justify proposed
design solutions.

18. Solve computer science problems with pressing commercial or industrial
constraints.

19. Apply innovative design methods to solve problems containing commercial
and industrial constraints.

2.3 Professional and Practical Skills
The Computer Science graduate should be able to:
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i

11.
i

13.
14.
15.
16.
17

18.

19.

20.

2.

Operate computing equipment, recognizing its logical and physical

properties, capabilities and limitations.

Implement comprehensive computing knowledge and skills in projects and in
deployment of computers to solve position practical problems.

Deploy the equipment and tools used for the construction, maintenance and
documentation of computer applications.

Apply computing information retrieval skills in computing community
environment and industry.

Develop a range of fundamental research skills, through the use of online
resources, technical repositories and library-based material

Assess the implications, risks or safety aspects involved in the operation of
computing equipment within a specific context.

Handle a mass of diverse data, assess risk and draw conclusions.

Use appropriate programming languages, web-based systems and tools,
design methodologies, and knowledge and database systems.

Communicate effectively by oral, written and visual means.

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

Prepare and present seminars to a professional standard.

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

Prepare technical reports, and dissertations to a professional standards.
Design computer-based systems.

Implement computer-based systems.

Maintain computer-based systems.

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

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

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

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

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

2.4. Transferable skills
Graduates of the Computer Science programs should be able to:

)8

2.
3.

Demonstrate the ability to make use of a range of learning resources and
to manage one's own learning.

Demonstrate the skills in group working, team management, time
management and organizational skills.

Show the use of information-retrieval.
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4. Use an appropriate mix of tools and aids in preparing and presenting reports
for a range of audiences, including management, technical, users, industry
or the academic community.

5. Exhibit appropriate numeracy skills in understanding and presenting cases
involving a quantitative dimension.

6. Reveal communication skills, public speaking and presentation skills, and
delegation, writing skills, oral delivery, and effectively using various media
for a variety of audiences. A

7. Show the use of general computing facilities.

8. Demonstrate an appreciation of the need to continue professional
development in recognition of the requirement for life-long learning.

3- Academic Standards
-National Academic Reference Standards (NARS)
4- The Benchmarks

-National Academic Reference Standards (NARS)

5- The structure and contents of the program :
5.1. Program duration: 8 semesters
5.2. Program structure:

- Credit hours: Required Lectures Practical
- Credit hours of basic computer sciences courses : No. %

- Credit hours of supporting general sciences courses: No. % | 10.3
- Credit hours of social/humanities sciences courses: No. %
- Credit hours of specialized courses : No. | 45 | % | 30.8

- Program levels (in credit hours system) : 4 levels
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5.3. Program levels (in credit hours system) :
- Level 1(Freshman): passed less than 36 Credit hours
- Level 2 (Sophomore): Required to pass 36 Credit hours and less than 72 Credit
hours
- Level 3 (Junior): Required to pass 72 Credit hours and less than 108 Credit hours
- Level 4(Senior): Required to pass l108 Credit hours and less than 144 Credit hours

6- Program Courses :
a. Faculty Requirements

6.1. Level: Freshman Semester: Fall
Code | Course ' Czedlt = ~zweckiy hours } 3’3::
ENG111 English-1 1 1
REM101 Scientific Thinking 2 2 -
MGT101 Principles of general 3 2 2

management
MT101 Mathematics - 1 3 2 2
PH101 Physics -1 3 2 2
5101 IT Essentials 3 2 2
CS202 Logic Design -1 3 2 2
Total 18

Level E reshm an_ Semester: Spring

; - : ——— —
Cde Course T:tle ol weekly hours
ENG111 English 1 0 1 -
HUM101 Human Rights \ 2 2 -
ETS101 Professional Ethics 1 1 -
MT111 Mathematics — 2 3 2 2
cs112 Computer Language-1 3 2 2
(5113 Data Structure 3 2 2
Cs114 Operations Research 3 2 2

IT301 Introduction to Web technologies 3 2 2

Total 18
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Level: Sophomore Semester: Fall
: : = = | weeklyhours
Code Course Title e & rsceas
s e ~ Practical
ENG112 English-2 1 1 -
MT201 Mathematics - 3 3 2 2
CS205 Computer Architecture and Organization 3 2 2
MT301 Statistics & Probabilities-1 3 2 2
5203 Analysis & Design of Algorithms 3 2 2
CS215 Operating System — 1 ! 3 2 2
cs214 Computer Peripherals 2 1 2
Total 18 |

Level: Senior

Course ’i“iﬂé -

ES Development

CS402 Operating System — 2

- Selected topic

- Selected topic

3

3 2 2

3 2 2
- Selected topic 3 2 2

3 2 2

3 2 2

CS405 Project

Total 18
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Level: Sophomore

Semester: Spring

L kly hours
Co ,C.:ourse"l‘ltle — Practical
ENG112 English-2 0 1 -
MT311 Statistics & Probabilities-2 3 2 2
Cs212 Logic Design - 2 3 2 2
MT211 Mathematics - 4 3 2 2
Cs308 Graph Theory in computer science 3 2 2
5312 Computer Language-2 3 2 2
CS216 File Organization 3 2 2
Total 18

Level: Junior

e Credit
Course Title S
e e hours
ENG113 English-3 2
CS302 Assembly Language 3
€s404 Image Processing 3
CS305 Computer Networks -1 3
- Selected topic 4
- Selected topic 3
Total 18
Level: Junior Semester: Spring
Code e - Credit | weekly hours
hours | Lectures | Practical
ENG113 0 1 2
iT403 Multimedia 3 2 2
Cs304 Software Engineering — 1 3 2 2
€5313 Computer Networks -2 3 2 2
5310 Logic Programming 3 2 2
- Selected topic 3 2 2
- Selected topic 3 2 2
Total 18
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Level: Semor
- i Credit weekl “hours
= Code urseTte : = e =
= C° e | hour tures | Practical |
Cs411 Object Orlented Programmmg 3 2 2
Cs314 Software Engineering - 2 3 2 2
- Selected topic 3 2 2
- Selected topic 3 2 2
Selected topic 3 2 2
CS405 Project 3 2 2
Total 18
b- 4Ly il el
S __ weekly hours
Code ‘Uni L —
e Course Tm‘: M Lectures Practical
CS309 Advanced Computer Orgamzation 3 2 2
5407 Computer Arabization 3 2 2
Cs412 Knowledge Base Systems 3 2 2
Cs413 Neural Networks 3 2 2
1S303 Database Systems 8 2 2
c- University electives
- e e _weekly hours
- Lecmres Practical
ENGI11 English-1 1 1 -
ENG112 English-2 1 1 =
ENGI113 English-3 2 1 2
ENG103 English 3 3 -
HUMI101 Human Rights 2 3 -
REM101 Scientific Thinking 2 2 -
ETS101 Professional Ethics 1 1 -
MGTI101 Principles of general management 3 3 -
3 . 3 |
7- Program admission Requirements for: (Regulations- Courses - ...... )
Ledalay La i dalall & g8l sl Joal  —
4l ARl (g g aa ladal Jeas  —
bl (aisl sy
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8- Methods of the assessment of the learning target output :

No— 1 = Method : Learni‘ng target o:gtputm
1 Quizzes al,3.4.5,7,¢3,10d5
2 Assignment al3,457,8b1234,¢5,12,d1,6,8,2
3 Practical exam a2,bl,56,78910.c1.6,7,9,d4.6.7
4 Oral Exam a6,bl,5,c24,10,d1,2,3
5 Written Exams (mid-term & final) al,23.4,7.b1.2,b3 .c9.c12,d5

9- Methods of the program evaluation:

No. |  Fvaluator Method = Sample
1 Stndetits of Szl level Questnc_)ner, §tudent Percentage of each
satisfaction grade
2 Evaluating statistics | Statistics provided
Gesidlitess provndeq byl G by GCC
communication
center
3 Business owners questioner Reachable owners
4 Btmal Bl Evgl}lgte Program, Percentage of each
facilities , exams, grade
5 Gitfsr nathiods Annual accepted
student
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10- Curriculum Structure and Contents

a. Program duration
8 main semesters, equivalent to 4 years (program can be competed in 7 main semesters)

b. Program structure

1. No. of total credit hours = 144 credit hours detailed as follows:

Sem-1 Sem-2 | Sem-3 | Sem-4 | Sem-5 Sem-6 | Sem-7 Sem-8

Total 18 18 18 18 18 18 18 18
Compulsory 18 18 18 18 11 12 9 9
Elective - . - - 7 6 0 9

Sem-1 Sem-2 Sem-3 Sem-4 Sem-3 Sem-6 Sem-7 Sem-8

W
(=]
(8]
S
o
o

University 6

Varalty 12 15 17 18 " , - ;

Compulsory
Computer Science 9 12 6 6
9

Compulsory
Computer Science

i 7 6

Elective

Grad Project - - - = = -
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Program Coordinator: Dr. Abdel Aziz Mohamed Abdel Aziz

Signature:

Date:




