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Assiut University
Faculty of Computers & Information
Department of Computer Science

Quality Assurance Unit

SE Undergraduate
Program Specifications

A. Basic Information
1. Program Title:Software Engineering
2. Program Type: Single
Faculty (Faculties): Faculty of Computers and Information
Department: Computer Science
Assistant Coordinator: Dr. Mamdouh Farouk
Coordinator: Prof. Khaled F. Hussain
Date of program specifications approval:2017- 2018

N, e W

B. Professional Information

1. Program Aims

Since the dawn of computing in the 1940s, the applications and uses of computers have
grown at a staggering rate. Software plays a central role in almost all aspects of daily life.
The number, size, and application domains of computer programs have grown dramatically;
as a result, hundreds of billions are being spent on software development, and the livelihood
and lives of most people depend on the effectiveness of this development. Despite these
successes, there are serious problems in the cost, timeliness, and quality of many software
products. The reasons for these problems are many and include the following:

[l Software products are among the most complex of man-made systems, and software by

its very nature has intrinsic, essential properties (e.g., complexity, invisibility, and
changeability) that are not easily addressed.

[0 Programming techniques and processes that worked effectively for an individual or a
small team to develop modest-sized programs do not scale-up well to the development of
large, complex systems (i.e., systems with millions of lines of code, requiring years of
work, by hundreds of software developers).

[0 The pace of change in computer and software technology drives the demand for new and
evolved software products. This situation has created customer expectations and
competitive forces that strain our ability to produce quality of software within acceptable
development schedules.

2. Graduate attributes
After successfully completing the Software Engineering program, the graduate should be able to:

e Recognize problems that are amenable to software engineering, and knowledge of the tools
necessary for solving such problems.

e Understand basics of software development life cycle (SDLC), design and analysis,
information security, data mining, and crisis management.
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e 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
techniques.

e Implement solutions using appropriate programming languages, web-based systems and tools,
design methodologies, and database systems.

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

e 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.

e Specify, design, and implement computer-based information systems, and evaluate them in
terms of general quality attributes and possible tradeoffs presented within the given problem.

e Perform troubleshooting in software systems.

e Describe characteristics of various components of information systems, use the appropriate
tools and techniques to analyze, design, and construct information systems.

e Communicate effectively and efficiency by oral, written, and visual means.

o Work effectively as an individual or as a member of a team in designing and implementing
software systems.

e Perform independent and efficient time management.
e Analyze the local and global impact of computing on individuals, organizations, and society.

e Aware of key ethical issues affecting information systems and their responsibilities as
information science professionals.

e Present effectively communicate ideas and concepts by oral, written, and visual means clearly
and in an organized manner.

3. Intended Learning Outcomes (ILOs)

a. Knowledge and Understanding
The graduate should show a critical knowledge and understanding of:

al. Identify the essential facts, concepts, principles, and theories relating to basics
of Mathematics.

a2. Identify the basics, essential facts, concepts, principles, and theories relating to
electronics for computer design.

a3. List the basics of Management.

a4. Know, understand, and describe the basics of Networking.

aS. Recognize different Networks Designs.

a6. Identify and understand the principles basics of software design.

a7. Understand the design of components, objects and patterns.

a8. Identify and understand the basics of database design.

a9. Know and understand the principles of programming.

al0. Classify problem solving techniques.

all. Describe software systems analysis.

al2. Identify software systems design.

al3. Describe legal, moral, and ethical aspects of software systems.

al4. Explain Social impacts of software engineering.
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al5. Recognize, explain, predict, and manage individual and team behavior in
organizations

al6. Recognize tools for software engineering production and engineering

al7. Describe Software quality assurance.

al8. Recognize Software verifications and validation.

al9. Understand the Security issues

a20. Specify safety and environmental issues in software engineering.

a2l. Understand software project management fundamentals.

a22. Clarify the fundamental concepts, principles, theories and results of
mathematics relevant to computer science.

a23. Identify theories, computability and computer programming languages.

a24. Describe the principles and techniques of different application

a25. Know and understand the principles and techniques of several application
areas informed by the research directions of software engineering

a26. Understand the complexity analysis of software and real time system

a27. Understand concept of agile software engineering and its advantages
insoftware development and recognize various agile methods such as Extreme
Programming (XP) and Scrum.

Knowledge and understanding are developed through participation in lectures,
tutorials, labs and workshops, directed and general reading, and primary and
secondary search, e.g. using the Internet, library, etc

b. Intellectual SKkills

bl. Solve problems mathematically.

b2. Model problems using programming and information technology.

b3. Model problems using software engineering techniques.

b4. Create and/or design software components, objects, and classes.

b5. Collect the essential facts, concepts, principles, and theories relating to computer
science and their relationship to one another.

b6. Select appropriate solutions for problems in software design and development.

b7. Analyze risks and economical aspects in the management of software projects.

b8. Assess and evaluate the performance of software systems.

b9. Solve the problems encountered in software design and production.

b10. Apply computer science in solving problems with numerical tools constraints
using recent development in computer technology.

bl1. Select appropriate tools and technologies used in software engineering.

b12. Model the practical criteria and constraints in the adoption of the software
systems in business environment.

b13. Analyze the results of computational models.

b14. Organize the crucial role of intellectual properties (IP) in organizations of
different industrial sectors for the purposes of product and technology
development

b15. Revise activities and categorize IP infringements and the remedies available to
the [P owner and describe the precautious steps to be taken to prevent
infringement of proprietary rights in products and technology development

b16. Estimate the quality and reliability of software systems.

b17. Judge the environmental impact of the adoption of the software.

b18. Analyze systems.

b19. Apply inter-personal communication skills to diagnose and analyze
organizational and behavioral problems and recommend appropriate courses of
action

b20. Perform comparisons between algorithm, methods, techniques... etc.

b21. Perform classification of data, results, methods, techniques, algorithm ... etc.
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b22. Illustrate attributes, components, relationships, patterns, main ideas, and errors

of the system

b23. Investigate advanced tools in software engineering.

Intellectual skills are developed through successful completion of set assessment tasks,
self-appraisal and self-evaluation, and critical evaluation of concepts, assumptions,
arguments and data.

c. Professional and Practical Skills
At the end of the program, the graduate should be able to:

cl
c2.
c3.
c4.
cS.
co.
c7.
c8.

c9.
cl0

cll.
cl2.
cl3.
cl4.
cls.
clé.

. Use mathematics for solving problems and modeling solution.

Use programming and information technology concepts for solving problems.
Solve problems in software productions and adoption.

Analyze data.

Design test cases.

Use software tools in order to collect and interpret data.

Design and implement software solutions.

Use scientific literature and web resources effectively to perform appropriate
technical presentations on ethical basis, and apply computer programs in
numerical problems.

Apply software engineering principle in developing software projects.

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

Apply principles of safety and reliability in developing software.

Prepare technical materials.

Design the management software projects.

Consider the neatness and aesthetics in software design.

Specify, design, and implement computer-based system

Write user stories for project requirements and write test cases for developing
features.

d. General and transferable skills
At the end of the program, the graduate should be able to:

dl.
d2.
d3.
d4.
ds.
dé.
d7.
ds.
do.

Show Work efficiently in a team.

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

Use IT tools efficiently.

Lead teamwork efficiently.

Take apart of manage tasks and resources.

Search for information independently.

Lead and motivate individuals.

Demonstrate critical thinking.

d10. Show analytical thinking and the ability to solve problems.

dll

. Understand a new topic (self-learning).

Skills for life and work (general skills) are developed through working in groups to
complete work set, such as presentations and projects, and managing time to complete
assignments by deadlines.
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4. Academic standards

4a. 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.

4b. Comparison of provision to external references
See the attached document “Program Matrices”.

5. Curriculum Structure and Contents

5a.Program duration: 8 semesters.
5b.Program structure:

Total Credits: 144 credit hours

Mandatory Credits 100 credit hours
Elective Credits: 44 Credit hours

1- General Requirements (Humanities):
e 18 credit hours. (12.5%)
10 mandatory credit hours.

8 elective credit hours from the list of major elective courses

2- College Requirements:
e 70 credit hours (48.61%)
58 mandatory credit hours.
12elective credit hours from the list of major elective courses
3- Major specialization Requirements:
e 42 credit hours (29.16%)
18 mandatory credit hours.
24 elective credit hours from the list of major elective courses.
4- Professional Training:

e 14 credit hours (9.72%)

6. Program Courses

I. Compulsory Courses

(alad) cildlatial) ) Aloady) 3 gal) <) 5 e

Intended Learning Outcomes (ILOs)
Course .
Code Knowledge Intellectual Professmflal General and
Name and Skills and practical Transferable
understanding ! skills skills
HUMI111 | English I cl2 ds, d7
HUM112 | English I cl2 ds, d7
HUM121 Social C.ontext of | al, a2 bl, b2 cl, c2,c3 d2
Computing
HUMI22 Intellectual al3,al4,al5 bl4, bl5 c8, cl4 d4
Property
HUM131 Orgam.zatlonal als b9, b19 cl2 d1, d2,d3, ds
Behavior
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HUMI32 Interpersci)nali b19 cl2 d1, d2, d3, d5
Communication
HUM133 Computl.ng alé b7, bl7 cl2 d1, dé6
Economics
HUM141 | Computer Law | al3 cl2,Cl14 d3
HUM142 Pflvac.y and Civil | al3 bl4,bl5 c8 d4, d7
Liberties
HUM151 | Hand Drawing al, a2 bl, b3 c2,C4 d4, d7
HUMI52 History 9f a6, a7 bl,b2 ¢9,Cl11 d3, d6
Computing
HUM153 | Islamic Culture al3 c8 d8
HUM154 Sm.entllﬁc al, a2 bl,b2 c4 d1, d9, d10
Thinking
HUM231 Bu51r}e.ss . a3, a20, a2l cl3 d2
Administration
HUM232 Tec‘h'mcal al5, al8 b7,bl3 clé6 d2,d3
Writing
HUM241 Corpputers and al3 cl2,cl4 d3
Ethics
Lala) a gl i e
Intended Learning Outcomes (ILOs)
Code Corse name Knowledge and | Intellectual | Professional and General and
understanding Skills practical skills | Transferable skills
MATHI101 Mathematics 1 al bl cl d9
MATH102 Mathematics II al bl cl d9
MATH201 Mathematics I1I al bl cl d10
MATH202 Probability and Statistics | al bl,b2 cl,c4 do
MATH301 Numerical Analysis a22,a23 bl,bl10,b13 | cl d4
CS201 Discrete Structures al bl cl d9
CS301 Operation Research al bl,b7,b13 | cl,c2 dl
CS302 Simulation and Modeling | al b2, b13 cl,c2,c4 dl
PHYS101 Physics I al,a2,a7 bll cl2 d7
PHYS102 Physics I1 al, a2, a7 bll cl2 d7
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EE101 Electronics a2 bll cl2 d1, d4 ,d7
EE102 Digital Circuits a2 bll cl2 d1,d7
EE201 Digital Signal Processing | al, a2, a7 bl1 cl2 di, d7
L) Lol @) 8a
Intended Learning Outcomes (ILOs)
Code Lot e Knowledge and Intellectual Professional and General and
. . . . Transferable
understanding Skills practical skills .
skills
cs141 Programming a9,a23 b2 c2,c7 dl
Fundamentals
Cs211 Data Structures and a6, al0 b5, b9, bl1 c7,cl5 d2,d10
Algorithms
Cs241 Object—Orl.ented a6, a9, a23 b2, b6 c2,c7 dl
Programming
CS322 Operating Systems a6,al16 b12,b23 cl5 di, d4
CS341 Visual Programming a6, a9,a23 b2, b4, b6 c2,c7 dl, d8,d9
CS361 Artificial Intelligence al0, a24 b2, b6, b13, b21 | cl,c7 dl1, d9, d10
SE201 Introduction to Software a6, all,al6 b3, b6 c3,c5, co dl, d2,d11
Engineering
Foundations of a2l bl7 cl3 de, d7
1S201 .
Information Systems
IS211 File Organization al,a3 b4, b5 cl, c2,c7 d4, do, d7
1S212 Databases a8 b18 cl2 dl
1231 Systems Analysis and a6, al0 b5, b9, bl1 c7,cl5 d2,d10
Design
IT101 IT Fundamentals a2, a22 b2 c2 d4
IT251 Data Communications a4 b2 c2 d4
IT351 Computer Networks a4,a5 b19 C12 di, d4
CE221 Computer Architecture a2 b2 c2 d4
Introduction to al6 bl4 c2,c3 d2,d3
MM301 Multimedia Technology
SE Undergraduate Program Page 9




Claaa ) dwaly (awadld il jia

Code Course Name Intended Learning Outcomes (ILOs)
Knowledge Intellectual Professional General and
Skills and practical Transferable
and skills skills
understanding
Software Design a6, all, al6 b3, b6 c3,c5,¢c6 d1,d2,d11
SE331 X
Architecture
Software a2,a6,all, al6 | b3, b6,b20 c3,¢c5,c6,cl5 di1, d2, d1o,
SE332 .
Construction d11
SE321 | Software a6,a7,all, b3, b4, b6, c3, c5, ¢c6, c7, dl
Software Quality al6,al7,al8 b7, b8, bl6 c4,c5,cll,cl4 | d7
SE422
Assurance and
Web Applications a4,a5 b20 cl2 di, d4
IT472 Engineering
Automata and al,a2,all b18,b20, b21, | ¢4, c6,cl5 d2, d7 ,d10
(8342 Language Theory b22
Human Computer a9, a22, a26 b5, b9, bll, c9,cl5,cl6 dl, d3, d5,d11
SE301 | nteraction b13, b1, b19
SE333 | Agile Methods al6, a27 b9, b23 c5,¢9,cl3, di1, d3, ds, d11
al& ~1£4
Open Source a2, a6, al4d b4,b6,b7 c3,c4,c5,c13 d3,d4,d5
SE311 | Software
hReal—Time éoftware al7, a26 b8, b9, b13 c3,c5,cl3 d4.,ds, d9
SE322
and Systems
Estimating Software | al8 b6, b7, bl6, c9,cl3 d3, d4, d9
SE412 | Development & b18
Maintenance Projects
SE431 Mobile Software al, a6,all, b3, b6, b9, c3,¢c5,c6,cl5 d2, d3,d10
Design al6,a25 b21, b22
CE422 | Embedded Systems | al, a25 b21, b22 cls d2, d3
Global Software a6, al4 b6,b7 c3,c4,c5,c13 d3,d4,d5
SE441
Development
Mining Software al4,al5s b7,b8,b18 c4 d2,d6
SE421 Engineering Data
Introduction to al4,al9, a20 bl4 C12 d4,d7
CS471 Computer Security
Embedded Systems | al, a6, all, b3, b6, b21, c3,c5, ¢c6,c15 | d2, d3
SE434 | Software Design al6,a26 b22
T431 Wireless and Mobile | al, a6, all, b3, b6, b9, c3, c5,co,cl5 d2,d3, d10
Computing al6,a25 b20, b21, b22
IT451 Network Analysis a4,a5 bl4 cl2 dl, d4
and Design
1S441 Quality Assurance al6,al7,al8 b7, b8, bl6 c4,C5, cll, d7
of Information cl4d
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il g cile g pdiall &)y J8a

Intended Learning Outcomes (ILOs)
Code Course Name Knowledge and | Intellectual | Professional General and
understanding Skills and practical Transferable
skills skills
. all,al2,al4, b7, b8, b9, c3, c6, 9, di1, ds, dé6
1S221 Project Management a16, 218, 220 b11,b12 13
Software Development and | a7, all, al2 b4, bl1 c2,c3, ¢9, d1, d2, d3, d6
CS381 . .
Professional Practice cl0, c13
SE341 Field Training al, a2, a25 bl,b2,bl4, |cl,c2,c3,c4 | d2,d4
b21, b22 15
SE432 | Capstone Project I a7,all, al2 b4, bl1 c2,c3, ¢9, d1, d2, d3, d6
cl0,cl13
SE433 | Capstone Project I a7,all, al2 b4, bll c2,¢3,¢c9, d1, d2, d3, d6
cl0, cl3

7. Matching the academic reference standards to the program's ILOs

1. Knowledge and Understanding

Academic Reference Standards

The programmer's

pattern, objects and entities design

ILOs
A1l. Concepts and theories of mathematics and science related al, a2, a3, a22
to the field of software engineering
A2. Basics of computer networking and networks a4, a5
A3. Principles of software design including components, a6, a7, a8

A4. Methodologies for solving problems especially problems
related to software design, analysis and developing

a9, al0, all, al2, a24

context.

AS5. Professional ethics and socio-economic impact of software | al3, al4, al5
production and engineering

A6. Current technologies and tools used for software al6
production, development and engineering

A7. Software quality assurance, verifications and validation. al7,al8

A8. Software security, safety and environmental issues al9, a20

A9. Software project management and its links and relation to a2l

the business systems

A10. Advanced topics in software engineering a235, a26, a27
Al1. Professional ethics in information technology al3
environment and human rights

A12. Impact of software engineering in the global and societal | al4

SE Undergraduate Program
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2. Intellectual SKkills

National Academic Reference Standards

The programmer's

ILOs
B1. Model problems using mathematical models, programming | b1, b2, b3
methods and software engineering techniques.
B2. Create and/or design piece of software(module, component, | b4, b5
design pattern and class) based on the principles of software
design and engineering
B3. Have analytical thinking that enables him/her to select b6
appropriate solutions for software design and developing
problems
B4. Take into consideration the adoption, economical and risks | b7
aspects involved in the process of software engineering
B5. Assess and evaluate the performance of software systems b8

B6. Solve the problems encountered in the process of software
design and production taking into consideration the limitations
and the practical criteria and constraints of the computation
capabilities

b9, b10, b11, bl2

B7. Analyze the results of computational models besides the b10, bl3
limitations of the computing capabilities.

B8. Maintain a systematic approach in dealing with advanced bl4
technologies in the field of software engineering

B9. Judge costs, benefits, quality, reliability and environmental | b15, b16, b17

impact of software systems production and adoption.

B10. Analyze systems, processes and components critically

bl18, b19, b20,b21,b22

B11. Select appropriate tools and technologies to varieties of
software engineering problems

b11,b23

SE Undergraduate Program

Page 12




3. Professional and Practical SKills

National Academic Reference Standards

The programmer's

hardware tools beside the ability to design test cases.

ILOs
C1. Integrate knowledge of mathematics, science, IT, business | cl, c2, c3
context and software engineering in order to solve problems in
the area of software production and adoption.
C2. Collect, analyze and interpret data using software and c4,c5, c6,cl6

C3. Develop and improve software design, products and c7,c15
service.

C4. Solve software problems using numerical modeling and cl, c2,c8
programming techniques

C5. Implement comprehensive computing knowledge and c9
intellectual skills in projects

C6. Commercialize knowledge and skills to the software cl0
market and industry

C7. Apply principles of safety, reliability in developing cll
software

C8. Prepare and present technical materials cl2

C9. Demonstrate software project management skills cl3 cl5
C10. Appreciate the neatness and aesthetics in software design | cl14.

4. General and transferable skills

National Academic Reference Standards

The programmer's

ILOs
D1. Work efficiently in a team dl
D2. Work in stressful environment and within constraints d2
D3. Communicate effectively d3
D4. Demonstrate efficient IT capabilities d4
D5. Lead and motivate individuals ds
D6. Manage tasks and resources dé
D7. self-learning and information gathering d7,dll1
DS8. Acquire entrepreneurial skills ds
D9. Demonstrate critical thinking and problem solving skills d9, d10

8. Program Academic Standards

1- National Academic Reference Standards (NARS) for Computing

andInformation, October 2010.
2- Standards of Higher Supreme Education Council for the
EgyptianUniversities.

3- Standards of ACM/IEEE CS curricula 2013 (Ironman report) .

CCIT, BSc in Software Engineering Program Specification, 2013
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Assiut University
Faculty of Computers & Information
Department of Computer Science
Quality Assurance Unit

SE Undergraduate Program
Matrices

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

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

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

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

4. Program Matrix VI (Courses - Transferable SKkills)
This matrix shows how SE Program Courses can cover Transferable Skills invoked
in SE Program Specifications.
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Academic Standards (Knowledge and Understanding SKkills) (October2010)Software Engineering

Software Engineering Program ILOs

Corresponding
in NARS

NARS ILOs - General

NARS ILOs - Special

al. Identify the essential facts, concepts, principles, and theories relating
to basics of Mathematics.

K1 | Al
A3

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

Al. Understand the essential
mathematics relevant to computer

science

A3. Demonstrate basic knowledge and
understanding of a core of analysis,
algebra, applied mathematics and
statistics

a2. Identify the basics, essential facts, concepts, principles, and theories
relating to electronics for computer design.

A7,
A9,
A10,
All,
A13

A7 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.

A9. Demonstrate knowledge and
competence in fundamental areas of
computer science such as: algorithms,
design and analysis, computational
theory, computer architecture and
software based systems.

A10. Apply mathematical foundations,
algorithmic principles, and computer

SE Undergraduate Program
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Software Engineering Program ILOs Coi::’;;‘:ng NARS ILOs - General NARS ILOs - Special

science theory in the modeling and
design, implementation, evaluation
and evolution of computer-based
systems.

Al1. Apply knowledge of mathematics
and science to real world problems; as
well as to analyze and interpret data.

A13. 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

a3. List the basics of Management. K8 8.Management and economics principles
relevant to computing and information
disciplines
a4. Know, understand, and describe the basics of Networking Al6 A16. 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
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Software Engineering Program ILOs

Corresponding

in NARS

NARS ILOs - General

NARS ILOs - Special

solution

a5. Recognize different Networks Designs.

Al6

A16. 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

26. Identify and understand the principles basics of software design.

K2,
K3

Al3

2. Modeling and design of computer-
based systems bearing in mind the
trade-offs

3.Tools, practices and methodologies used
in the specification, design,
implementation and evaluation of
computer software systems

A13. 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

a7. Understand the design of components, objects and patterns.

K3

Al6

3.Tools, practices and methodologies used
in the specification, design,
implementation and evaluation of
computer software systems

A16. 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

SE Undergraduate Program
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Software Engineering Program ILOs

Corresponding

NARS ILOs - General

NARS ILOs - Special

in NARS
computing requirements for its
solution
a8. Identify and understand the basics of database design. K1 A9 | 1.Essential facts, concepts, principles and A9. Demonstrate knowledge and

theories relating to computing and
information and computer applications
as appropriate to the program of study

competence in fundamental areas of
computer science such as: algorithms,
design and analysis, computational
theory, computer architecture and
software based systems
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Software Engineering Program ILOs

Corresponding

in NARS

NARS ILOs - General

NARS ILOs - Special

29. Know and understand the principles of programming

K1
K3

5

Al

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

3. Tools, practices and methodologies
used in the specification, design,
implementation and evaluation of
computer software systems

A2.Use high-level programming
languages

A5. 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.

A10. Apply mathematical foundations,
algorithmic principles, and computer
science theory in the modeling and
design, implementation, evaluation
and evolution of computer-based

systems

A12. Demonstrate the analytic skills
necessary to effectively evaluate the
relative merits of software and
computer systems, and algorithmic
approaches

a10.Classify problem solving techniques.

K4

Al12

4. Criteria and specifications appropriate
to specific problems, and plan strategies
for their solution

A12. Demonstrate the analytic skills
necessary to effectively evaluate the
relative merits of software and
computer systems, and algorithmic

SE Undergraduate Program
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Software Engineering Program ILOs

Corresponding

in NARS

NARS ILOs - General

NARS ILOs - Special

approaches

all.Describe software systems analysis.

K2

Al5

2. Modeling and design of computer-
based systems bearing in mind the
trade-offs

A15. 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.

a12.Identify software systems design.

K2

A10,
Al5

2. Modeling and design of computer-
based systems bearing in mind the
trade-offs

A10. Apply mathematical foundations,
algorithmic principles, and computer
science theory in the modeling and
design, implementation, evaluation
and evolution of computer-based
systems

A15. 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.

al13.Describe legal, moral, and ethical aspects of software systems.

K9

9.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
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Software Engineering Program ILOs

Corresponding

NARS ILOs - General

NARS ILOs - Special

in NARS

and information industry

al4.Explain Social impacts of software engineering K9 9.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

al5.Recognize, explain, predict, and manage individual and team K8 8.Management and economics principles

behavior in organizations relevant to computing and information

disciplines

a16.Recognize tools for software engineering production and K3 Al3 3. Tools, practices and methodologies A13. Understand and apply a wide

engineering used in the specification, design, range of principles and tools of
implementation and evaluation of software engineering, such as design
computer software systems methodologies, choice of algorithm,
language, software libraries and user
interface technique.

al7.Describe Software quality assurance. K5 A17 | 5.The extent to which a computer-based A17. Design, implement, and evaluate a
system meets the criteria defined for its computer-based systems, process,
current use and future development component or program.

a18.Recognize Software verifications and validation. K7 Al17 | 7. Principals of generating tests which A17. Design, implement, and evaluate a
investigate the functionality of computer computer-based systems, process,
programs and computer systems and component ot program.
evaluating their results
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Software Engineering Program ILOs

Corresponding

in NARS

NARS ILOs - General

NARS ILOs - Special

a19.Understand the Security issues

Al6

A16. 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.

a20.Specify safety and environmental issues in software engineering

Al7,
A18

A17. Design, implement, and evaluate a
computer-based systems, process,
component ot program.

A18. 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.

a21.Understand software project management fundamentals

K8

8. Management and economics principles
relevant to computing and information
disciplines

a22.Clarify the fundamental concepts, principles, theories and results of
mathematics relevant to computer science

K1

A9

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

A9. Demonstrate knowledge and
competence in fundamental areas of
computer science such as: algorithms,
design and analysis, computational
theory, computer architecture and
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Software Engineering Program ILOs Cori;els\ll)zrl;:ing NARS ILOs - General NARS ILOs - Special

software based systems.

a23.1dentify theories, computability and computer programming All, A11. Apply knowledge of mathematics
languages Al15 and science to real world problems; as
well as to analyze and interpret data.

A15. 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.
a24.Describe the principles and techniques of different application A9, A9. Demonstrate knowledge and
All, competence in fundamental areas of
Al3 computer science such as: algorithms,

design and analysis, computational
theory, computer architecture and
software based systems.

Al1. Apply knowledge of mathematics
and science to real world problems; as
well as to analyze and interpret data

A13. 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
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Corresponding

Software Engineering Program ILOs i NARS

NARS ILOs - General NARS ILOs - Special

a25.Know and understand the principles and techniques of several K5 A9, 5. The extent to which a computer-based A9. Demonstrate knowledge and
application ateas informed by the reseatch directions of software All, system meets the criteria defined for its competence in fundamental areas of
engineering Al3, current use and future development computer science such as: algorithms,
design and analysis, computational
theory, computer architecture and
software based systems.

Al1. Apply knowledge of mathematics
and science to real world problems; as
well as to analyze and interpret data

A13. 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

226.Understand the complexity analysis of software and real time system Al2 A12. Demonstrate the analytic skills
necessary to effectively evaluate the
relative merits of software and
computer systems, and algorithmic
approaches

a27.Understand concept of agile software engineering and its advantages Al17, A17. Design, implement, and evaluate a
in software development and recognize various agile methods such A18 computer-based systems, process,
as Extreme Programming (XP) and Scrum component or program.

A18. Use knowledge and understanding
in the modeling and design of
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Software Engineering Program ILOs

Corresponding
in NARS

NARS ILOs - General

NARS ILOs - Special

computet-based systems in a way that
demonstrates comprehension of the
tradeoff involved in design choices.
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Academic Standards (Intellectual SKkills)

Software Engineering ILOs Corresponding in NARS NARS ILOs - General NARS ILOs — Special
bl. Solve problems mathematically. 1 1 1. Analyze computing problems and provide | 1. Define problems in precise
solutions related to the design and scientific manner.
construction of computing systems.
b2. Model problems wusing programming and information 1,3-5 1,3,5 1. Analyze computing problems and provide | 1. Define problems in precise
technology solutions related to the design and scientific manner.
construction of computing systems.
3. Observe results and
3. Identify critetia to measure and interpret attitudes.
the appropriateness of a computer system
for its current deployment and future 5. Perform comparisons
evolution. between algorithms,
methods, and techniques.
4. Analyze, propose and evaluate alternative
computer systems and processes taking
into account limitations, and quality
constraints.
5. Make ideas, proposals and designs using
rational and reasoned arguments for
presentation of computing systems.
b3. Model problems using software engineering techniques 3,11 1,3,8,10 3. Identify criteria to measure and interpret 1. Define problems in precise
the appropriateness of a computer system scientific manner.
for its current deployment and future
evolution. 3. Observe results and
attitudes.
11. Analyze computing problems and
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provide solutions related to the design and
construction of computing systems.

8. Identify relationships and
patterns.

10. Identify errors.

b4. Create and/or design software components, objects, and classes

1-8

49,10

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

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

3. Identify critetia 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 quality
constraints.

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

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

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

4. Formulate clear questions
and models for any real-life
problems.

9. Identify main ideas.

10. Identify errors.
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8. Familiar with the professional, legal, moral
and ethical issues relevant to the
computing industry.

another

b5. Collect the essential facts, concepts, principles, and theories
relating to computer science and their relationship to one

2-4,6,9

48,9

2. Realize 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 quality

constraints

6. Evaluate the results of tests to investigate
the functionality of computer Systems

9. Evaluate research papers in a range of
knowledge areas

4. Formulate clear questions
and models for any real-life
problems.

8. Identify relationships and
patterns.

9. Identify main ideas.

and development

bo6. Select appropriate solutions for problems in software design

1,3,4,7,8

1,46

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

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

evolution.

1. Define problems in precise
scientific manner.

4. Formulate clear questions
and models for any real-life
problems.

5. Perform comparisons

between algorithms,
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4. Analyze, propose and evaluate alternative

computer systems and processes taking
into account limitations, and quality
constraints

7. quality, reliability, and environmental

impact

8. Familiar with the professional, legal, moral

and ethical issues relevant to the
computing industry

methods, and techniques.

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

9. Identify main ideas.

10. Identify errors

the appropriateness of a computer system
for its current deployment and future
evolution

b7. Analyze risks and economical aspects in the management of 47-9 4,7-10 4. Analyze, propose and evaluate alternative 4. Formulate clear questions
software projects computer systems and processes taking and models for any real-life
into account limitations, and quality problems
constraints
7. Identify attributes and
. Achieve judgments considering balanced components
costs, benefits, safety, quality, reliability,
and environmental impact 8. Identify relationships and
patterns
. Familiar with the professional, legal, moral
and ethical issues relevant to the 9. Identify main ideas.
computing industry. 10. Identify errors
. Evaluate research papers in a range of
knowledge areas
b8. Assess and evaluate the performance of software systems 3,6 34 . Identify criteria to measure and interpret 3. Observe results and

attitudes.

4. Formulate clear questions
and models for any real-life
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6. Evaluate the results of tests to investigate
the functionality of computer systems.

problems

technology

tools constraints using recent development in computer

solutions related to the design and
construction of computing systems.

2. Realize 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

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

6. Evaluate the results of tests to investigate
the functionality of computer 9. Evaluate

b9. Solve the problems encountered in software design and 1,3 1,5,7 1.Analyze computing problems and provide 1. Define problems in precise
production solutions related to the design and scientific manner
construction of computing systems
5. Perform comparisons
3.Identify criteria to measure and interpret between algorithms,
the appropriateness of a computer system methods, and techniques
for its current deployment and future
evolution 7. Identify attributes and
components
b10. Apply computer science in solving problems with numerical | 1-3,5,6,9 1,2,4,5,8 1. Analyze computing problems and provide 1. Define problems in precise

scientific manner

2. Set goals towards solving
traditional and

nontraditional problems

4. Formulate clear questions
and models for any real-life
problems

5. Perform comparisons
between algorithms,
methods, and techniques

8. Identify relationships and
patterns
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research papers in a range of knowledge
areas

b11.Select appropriate tools and technologies used in software
engineering

2,3,6

49,10

2. Realize 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

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

4. Formulate clear questions
and models for any real-life
problems

9. Identify main ideas.

10. Identify errors.

b12. Model the practical criteria and constraints in the adoption of
the software systems in business environment

3,5,6-8

247

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

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

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

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

8. Familiar with the professional, legal, moral
and ethical issues relevant to the

2. Set goals towards solving
traditional and

nontraditional problems

4. Formulate clear questions
and models for any real-life
problems

7. Identify attributes and
components
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computing industry

remedies available to the IP owner and describe the precautious

b13. Analyze the results of computational models 2-5,7,8 23 2. Realize the concepts, principles, theories 2. Set goals towards solving
and practices behind computing and traditional and
information as an academic discipline. nontraditional problems
3. Identify criteria to measure and interpret 3. Observe results and
the appropriateness of a computer system attitudes
for its current deployment and future
evolution.
4. Analyze, propose and evaluate alternative
computer systems and processes taking
into account limitations, and quality
constraints.
5. Make ideas, proposals and designs using
rational and reasoned arguments for
presentation of computing systems
b14. Organize the crucial role of intellectual properties (IP) in 3,0,9 4,8-10 3. Identify criteria to measure and interpret 4. Formulate clear questions
organizations of different industrial sectors for the purposes of the appropriateness of a computer system and models for any real-life
product and technology development for its current deployment and future problems
evolution.
8. Identify relationships and
6. Evaluate the results of tests to investigate patterns
the functionality of computer systems.
9. Identify main ideas.
9. Evaluate research papers in a range of
knowledge areas 10. Identify errors.
b15. Revise activities and categorize IP infringements and the 1,2,5,6,8,9 2,3 1. Analyze computing problems and provide 2. Perform comparisons

solutions related to the design and

between (algorithms,
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steps to be taken to prevent infringement of proprietary rights
in products and technology development

construction of computing systems.

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

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

6. Evaluate the results of tests to investigate
the functionality of computer Systems

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

9. Evaluate research papers in a range of
knowledge areas

methods, techniques...etc).

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

b16. Estimate the quality and reliability of software systems

2-4,6,8,9

2. Realize 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 quality
constraints

4.Identify attributes,
components, relationships,
patterns, main ideas, and
errors
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6.Evaluate the results of tests to investigate
the functionality of computer Systems

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

9. Evaluate research papers in a range of
knowledge areas

analyze organizational and behavioral problems and recommend

appropriate courses of action

solutions related to the design and
construction of computing systems

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 quality
constraints

b17.Judge the environmental impact of the adoption of the 6,8,9 6. Evaluate the results of tests to investigate 4. Identify attributes,
software the functionality of computer systems. components, relationships,
patterns, main ideas, and
8. Familiar with the professional, legal, moral CLOrS
and ethical issues relevant to the
computing industry.
9. Evaluate research papers in a range of
knowledge areas
b18. Apply inter-personal communication skills to diagnose and 1,3,4,6,9 1. Analyze computing problems and provide 1. Define traditional and

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

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

4. Identify attributes,
components, relationships,
patterns, main ideas, and
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€rrors

5. Summarize the proposed
solutions and their results

7. Establish criteria, and
verify solutions

techniques... etc

b19. Perform comparisons between algorithm, methods,

2,3,6,9

2.3

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

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

6. Evaluate the results of tests to investigate
the functionality of computer Systems

9. Evaluate research papers in a range of
knowledge areas

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

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

algorithm ... etc

b20. Perform classification of data, results, methods, techniques,

2,3,6,9

1-3

2. Realize 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.

6. Evaluate the results of tests to investigate

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,
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the functionality of computer Systems

9. Evaluate research papers in a range of
knowledge areas

techniques, algorithms..
etc.).

and practices behind computing and
information as an academic discipline.

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

b21. Illustrate attributes, components, relationships, patterns, main 2,3,5,7,9 1-3,5,6 2. Realize the concepts, principles, theories 1. Define traditional and
ideas, and errors of the system and practices behind computing and nontraditional problems,
information as an academic discipline. set goals towards solving
them, and. observe results.
3. Identify criteria to measure and interpret
the appropriateness of a computer system 2. Perform comparisons
for its current deployment and future between (algorithms,
evolution. methods, techniques...etc).
7. Achieve judgments considering balanced 3. Perform classifications of
costs, benefits, safety, quality, reliability, (data, results, methods,
and environmental impact techniques, algorithms..
etc.)
9. Evaluate research papers in a range of
knowledge areas 5. Summarize the proposed
solutions and their results
6. Restrict solution
methodologies upon their
results
b22. Investigate advanced tools in software engineering 2-6,9 6-8,10 2. Realize the concepts, principles, theories 6. Restrict solution

methodologies upon their
results

7. Establish criteria, and
verify solutions.

8. Identify a range of
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constraints. solutions and critically

evaluate and justify
6. Evaluate the results of tests to investigate

proposed

the functionality of computer systems
10.design solutions
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Academic Standards (Professional and Practical Skills)

Software EngineeringProgram ILOs

Corresponding
in NARS

NARS ILLOs - General

NARS ILOs — Special

cl. Use mathematics for solving problems and

modeling solution.

26 | 312

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

0. Design, implement, maintain, and
manage software systems..

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

12. Deploy effectively the tools used for the construction
and documentation of software, with particular
emphasis on understanding the whole process

c2. Use programming and information

technology concepts for solving problems.

26 |1

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

6. Design, implement, maintain, and
manage software systems

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

c3. Solve problems in software productions

and adoption.

26 | 1812

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

0. Design, implement, maintain, and
manage software systems

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

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

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

c4. Analyze data.

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

c5. Design test cases.

5,12

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

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

12.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

¢6. Use software tools in order to collect and
interpret data.

13

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

0.Design, implement, maintain, and
manage software systems

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

13. Prepare technical reports, and a dissertation, to a
professional standard.
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c7. Design and implement software solutions. 6,12, | 6. Design, implement, maintain, and 0. Prepare technical reports, and a dissertation, to a
13 manage software systems. professional standard; use I'T skills and display mature
computer literacy
12. 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.
13. Prepare technical reports, and a dissertation, to a
professional standard.
c8. Use scientific literature and web resources 5,8 6,13 5.Develop a range of fundamental 0. Prepare technical reports, and a dissertation, to a
effectively to perform appropriate technical research skills, through the use of professional standard; use IT skills and display mature
presentations on ethical basis, and apply online resources, technical computer literacy
computer programs in numerical problems. repositories and library-based
material 13. Prepare technical reports, and a dissertation, to a
professional standard..
8. Handle a mass of diverse data,
assess risk and draw conclusions.
c9. Apply software engineering principle in 2,6 6,12, | 2. Implement comprehensive 0. Prepare technical reports, and a dissertation, to a
developing software projects. 13 computing knowledge and skills in professional standard; use I'T skills and display mature

projects

0. Design, implement, maintain, and
manage software systems.

computer literacy

12. 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
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13. . Prepare technical reports, and a dissertation, to a
professional standard.

c10. Demonstrate effectively the tools used for | 2 2,5,12 2.Implement comprehensive 2. Communicate effectively by oral, written and visual
the construction and documentation of computing knowledge and skills in means
software, with emphasis on understanding projects
the whole process involved in using 5. Perform independent information acquisition and
computers to solve practical problems. management, using the scientific literature and Web
sources
12. 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
cll. Apply principles of safety and reliability in | 4 2,11 4. Apply computing information 2. Communicate effectively by oral, written and visual
developing software. retrieval skills in computing means
community environment and
industry. 11. Identify any risks or safety aspects that may be
involved in the operation of computing equipment
within a given context
2,8 2,7 2.Implement comprehensive 2.Communicate effectively by oral, written and visual

cl2. Prepare technical materials.

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

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

means

7. Specify, design, and implement computer-based
systems

12. 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
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problems

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

cl3. Design the management software proj ects. 2,56 | 25,79, | 2Implement comprehensive 2. Communicate effectively by oral, written and visual
12 computing knowledge and skills in means
projects and in deployment of
computers to solve position 5. Perform independent information acquisition and
practical problems management, using the scientific literature and Web
sources
. Develop a range of fundamental
research skills, through the use of 7. Specify, design, and implement computer-based
online resources, technical systems
repositories and library-based 9. Apply the principles of effective information
material management, information organization, and
. Design, implement, maintain, and information-retrieval skills to information of various
manage software systems. kinds, including text, images, sound, and video.

12. 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

cl4. Consider the neatness and aesthetics in 5 2,5,7, . Develop a range of fundamental 2. Communicate effectively by oral, written and visual
software design. 9,11, research skills, through the use of means
12 online resoutces, technical

repositories and library-based
material

6. Design, implement, maintain, and

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

sources.

7. Specify, design, and implement computer-based
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manage software systems

systems

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

11. Identify any risks or safety aspects that may be
involved in the operation of computing equipment

within a given context.

12. 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

cl5. Specify, design, and implement computer-
based system

2’ 5’ 7’
9,12

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

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

6. Design, implement, maintain, and
manage software systems

2. Communicate effectively by oral, written and visual

means

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

sources.

7. Specify, design, and implement computer-based
systems

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

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

cl6. Write user stories for project requirements
and write test cases for developing features.

5,6

2,6,9,
12

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

6. Design, implement, maintain, and
manage software systems

2. Communicate effectively by oral, written and visual

means

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

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

12. 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
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Academic Standards (Transferable Skills)

Software Engineering Program ILOs

Corresponding in
NARS

NARS ILOs — General

NARS ILOs - Special

d1. Show Work efficiently in a team.

2,6

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

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

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

13,7

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

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

3. Show the use of information-retrieval. maintenance and
documentation of computer applications.

7. Show the use of general computing facilities.

d3. Communicate effectively.

2,6

2.Demonstrate skills in group working, team management,
time

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

d4. Use IT tools efficiently.

4.8

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
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community.

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

d5. Lead teamwork efficiently.

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

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

d6. Take apart of manage tasks and resources.

2,6

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

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

d7. Search for information independently.

13,8

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

3. Show the use of information-retrieval.

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

d8. Lead and motivate individuals.

1,4

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

d9. Demonstrate critical thinking.

d10. Show analytical thinking and the ability to
solve problems.

1,3,4

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

3. Show the use of information-retrieval.

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.

d11. Understand a new topic (self-learning).

1. Demonstrate the ability to make use of a range of learning
resources and to manage one's own
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Program Matrix III (Courses - Knowledge and Understanding SKills)

Code Course 1HHEEEE R HHEHHEHBHHHRE
HUM111 | EnglishI ol ol o IHEFEHEE
HUM112 | EnglishII l |olololololalololololols
HUM121 | Social Context of Computing | N| N | | | | [ | | | | | [ | | [ | | | [ |
HUM122 Intellectual Property H : H H : : H N RIRY : : H : H : H
HUM131 Organizational Behavior : H H : : H H H \ : H : H : H
humpzz | Interpersonal IEEEEEEEEEEEEEEEE
HUM133 | Computing Economics ol ol ol alo|o|alolala|o|¥|alo|ao|a
HUM141 | Computer Law 1K A I L I A
HUM142 | Privacy and Civil Liberties | | | | | | | [ | | | [ N[ [ | | |
HUM151 | Hand Drawing N lolololola
HUM152 | History of Computing oI T e I I e I A
HUM153 | Islamic Culture A A L I L
HUM154 | Scientific Thinking R o1 0 A L Y L I I I L
HUM231 Business Administration V) H H : H H : : H H H : : : H : VA H
HUM232 Technical Writing H H : : H H H v : : N : H : H
HUM241 Computers and Ethics 0 S S S Y ISt Y R o| o E E
MATH101 | Mathematics I N o1 0 N I L A A
MATH102 | Mathematics II N iR SEE
MATH201 | Mathematics Il N 10 A I A I L
MATH202 | Probability and Statistics R EEEE R IR R
MATH301 | Numerical Analysis I A A A 1 L 1 L 1 R I R R A
CS201 Discrete Structures A 0 A A A S L L lololololo
CS301 Operation Research Vol ool ol ol ol ool ololololalolololololalsla
CS302 | Simulation and Modeling | alololalololalolalolololololalola
PHYS101 | Physics I R o A I I e L R
PHYS102 | Physics II V| IREEE R EEEE
EE101 Electronics d alol o|a|o|ala|o|ola|olalolola
EE102 Digital Circuits d olololalolala|olalololalola
EE201 Digital Signal Processing V| EEE RN E R
csiq | Lrogramming (HEEEEEEEEEE
csomt | e Structures and N EHEEEE R

Object-Oriented O O
Cs241 Prggramming 0 A
(5322 Operating Systems VEEEEEEEE HEE
CS341 Visual Programming : : H H H : : : H : H : H
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CS361 | Antificial Intelligence IEEEEEERENEEEEEEEEEEEEEN HEE
SEA1 | e o Serere 1 A A L
S20L | e arions ofnformation B EEHE N R EE
211 | File Organization J Iy IHEEEEEEEEEEEEEEEEE
15212 | Databases EEEEEEE R EE
31| e Analysisand IR N R
IT101 | IT Fundamentals FEEEEEEEEEEEEEEEEEEEREEEEE
ms1 | DataCommunications | |4 4L
1351 | Computer Networks EERREEEEEEEEEEEEEEEEEEEERE
CE21 | Computer Arehitecture | | L
Musor | et e e med
SEBB1 | e Desien Aol d e d e e
SE332 Software Construction g\/ E EE\/ EEH AP Y e
sespr | jewareeaurements
Ryt S E R E EEREEEE EEE EER AR EEEEREEEE
Mazy | el SRR ations &1 1 I 1 O
csaz | qeeomermandtensrase Y]
SE301 | Human Computer S 1 1 I T L
SE333 | Agile Methods SIS 1 1 1T S I R B R
SESIL | e A
ses | g eSO Y
swiz |pevatopmencse | AL
Maintenance Projects
SE431 | Mobile Software Design || | | | N | | [N Y]
CE422 | Embedded Systems I I 11 I T S L R
SEM1 | o o SIS 1511 T S S L
SEa21 | et S 151 T S S L
coart | gueeeetomtocomputer LAY Y]
SE434 Embedded Systems NPo oo g [H : v H H H : v : H : H : H : H : N :
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Software Design oooo (o6
Wireless and Mobile oogo.gg
IT431 Computing v 0o \ 0 IR U SR E :
Network Analysis and o dg 0o g
IT451 Design Y Ad AN ddd e o e o] o e ] ] o]
Quality Assurance of Oddggodggdos Nolala al ol o] o] o o
18441 Informationsystems oo oo O N R \/ \/ O IO IO O
15221 Project Management g E E E E E E E H N H N v N N : H : H H
Software Developmentand | (] [ (] [ [} [} 4 [ © ol o ‘ o ol o| ol of o o
5381 Professional Practice dodogq A 0- AREE I e I e e T I
SE3{l | Field Training 0 I T ST A
SE432 | Capstone Project S 1= 1 1 T A L
SE433 Capstone Project I E E E E E E\/ E H N H H : H H : H : H H

ES Undergraduate Program

Page 35




Program Matrix IV (Courses -

Intellectual SKills)

Code Course 7 H H H H 2|5
3 5 7 9 1 2

HUM111 | EnglishI SEEEEEEE
HUM112 | English II i IR RN
HUM121 Social Context of Computing H H H H H H H
HUM122 Intellectual Property H H V H H H H
HUM131 Organizational Behavior H H H H v H H
huwizz | Interpersonal :: IEEEEERERE
HUM133 Computing Economics \ H H v H H H
HUM141 | Computer Law iR
HUM142 Privacy and Civil Liberties H H l H H H H
HUM151 | Hand Drawing i i IEERERE
HUM152 History of Computing H H H : H H H H
HUM153 Islamic Culture H H H : H H H H
HUM154 Scientific Thinking H H H : H H H H
HUM231 Business Administration H H H : H H H H
HUM232 Technical Writing H H : H H H H
HUM241 Computers and Ethics H H H E E
MATH101 | Mathematics I \ AEEEE ik
MATH102 | Mathematics II N SEHEEE e
MATH201 | Mathematics I1I \ g Ao
MATH202 | Probability and Statistics | + g v B EEE
MATH301 | Numerical Analysis N § A E R
CSs201 Discrete Structures ~ H H H : H H H
CS301 Operation Research N A\ B EEEE HE
CS302 Simulation and Modeling \ H | H | H H H
PHYS101 | Physics I IR R e
PHYS102 | Physics II i IR RN EEERE
EE101 Electronics H H | H | H H H
EE102 Digiital Circuits IR R REEEEEE
EE201 Digital Signal Processing i IR ENE
csiqn | Progromming IHEHE A
coa | P Spuetresand SHHEEEEEEE
Object-Oriented ol O

Cs241 o ggramming | HEE 1o ol g
CS322 Operating Systems \ | VBRI HE INE
CS341 Visual Programming \ \| IR EEEEEEEE
CS361 Artificial Intelligence Al \ H N : H : H : H : H H
SE0L | p e e ' B O
1S201 Foundations of Information 8 g \ i e
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Systems
211 | File Organization B EEREEEEEEEEEEE
1212 | Databases EEHEEEEENHEEEE
231 | e Anabsisand N IV Y R R
IT01 | IT Fundamentals 100 I I I S O T R S e
IT251 Data Communications E\/ E EEEEE I H | H | H | H | H H |
IT351 | Computer Networks S I e T S
CE221 Computer Architecture E\/ E EEEEE { I Y S S O I O IEEE
mmgor | e e o Mutmedt A
spaz | Soffware Design S I 1 L L LS B S
SE332 Software Construction | | |~ | {5 L[|
st | o Reawtrements NS AN
e e FEEEEEEE I EEEEEEEEEEEEEE
a2 | g Ppeatons dddddd e
csaz | qeeomemandianguees | T ]
SE301 | uman Computer IR IR A= 5 = B 6 T O A
SE333 | Agile Methods 1 T Y S
SES1 | o et A ]
sesz2 | g mesereeend ]
SRR -owtadti N I e L L A L
Maintenance Projects
SE431 Mobile Software Design | | |~ | N N | |||
CE422 Embedded Systems 1 [ 1= = 1 I ] Y S Y B B R
SEUL | e e SRR I R I I S S L
SEA2L | bata IR 1 I B S L O L
csart | gonneremte Compmer AT L]
s | EmbettenSymems VAL LL L
a1 | G e MoPle SRR N = 6 O S R R R R
st | pegereAnessand ]
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e EEEE R AL EEE EEE R ERE
15221 Project Management E E E E E E oI I I I A st e I B
Rl E EEEEE EEEE R BEEEEEAE
SE341 Field Training v E EEEE S S S EENH N B A B S
SE432 Capstone Project I E E E v E E E E 1oy H | H | H | H |
SE433 Capstone Project I E E E v E E E E [0 H | H ‘ H ‘ H \
HUM111 | EnglishI EE AEEEEE

Program MatrixV (Courses - Professional and Practical Skills)

Code Course cl |c2 [cB |c4 [c5 |6 [c7 |8 [c9 |c10 |cll|c12 |c13 |c14 |c15 |c16
HUM111 | English I v
HUM112 | English II Y
HUM121 | Social Context of Computing | v| Y] V]
HUM122 | Intellectual Property Y Y
HUM131 | Organizational Behavior Y
owisz | plees i
V]

HUM133 | Computing Economics

V] M
?UMM’ Computer Law

HUM142 | Privacy and Civil Liberties Y

HUM151 | Hand Drawing 117
HUM152 | History of Computing
HUM153 | Islamic Culture

HUM154 | Scientific Thinking v
HUMZ231 | Business Administration

HUMZ232 | Technical Writing

HUM241 | Computers and Ethics
MATH1 | Mathematics I V]
01
MATH1 | Mathematics II V|
02
MATH?2 | Mathematics III v
01
MATH2 | Probability and Statistics v vl
02
MATH3 | Numerical Analysis v
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01

CS201 Discrete Structures v
CS301 Operation Research V|
CS302 Simulation and Modeling
PHYS10 | Physics I v
1
PHYS10 | Physics II v
2
EE101 Electronics V|
EE102 | Digital Circuits vl
EE201 Digital Signal Processing V|
Programming
5141 Fundamentals
Data Structures and
cs211 Algorithms
Ccs41 Obj ect—Orleinted
Programming
CS322 Operating Systems
C5341 Visual Programming
CS361 Artificial Intelligence v
SE201 Intrc')duct'lon to Software
Engineering
1201 Foundations of Information
Systems
15211 File Organization v
1S212 Databases v
1231 Syst.ems Analysis and
Design
IT101 IT Fundamentals
IT251 Data Communications
IT351 Computer Networks v
CE221 Computer Architecture
MM301 Introduction to Multimedia
Technology
Software Design
SE331 Architecture
SE332 | Software Construction
SE321 Softwa‘re Requirements
Analysis
SE422 Softwarg Quality Assurance
and Testing
. . \/
T472 Wel':) Appllcatlons
Engineering
CS342 Automata and Language
Theory
SE301 Humar} Computer
Interaction
SE333 | Agile Methods
SE311 Open Source Software
Development
SE322 Real-Time Software and

Systems
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SE412 | Development &

Estimating Software

Maintenance Projects

SE431 | Mobile Software Design

CE422 | Embedded Systems

SE441 Global Software
Development
SE41 M1r.11ng Spftware
Engineering Data
Ccs471 IntrOfiuctlon to Computer
Security
Embedded Systems
SEd34 Software Design
IT431 ereless' and Mobile
Computing
IT451 Network Analysis and
Design
15441 Quality Assurance of

Information Systems

IS221 | Project Management

(CS381

Software Development and
Professional Practice

SE341 | Field Training

SE432 | Capstone Project I

SE433 | Capstone Project I
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Program Matrix VI (Courses - Transferable SKills)

Code Course dl [d2 |d3 |d4 |d5 |d6 |d7 |d8 |d9 | d10 |d11
HUM111 | Englishl v v
HUM112 | EnglishII M d

HUM121 Social Context of Computing V]
HUM122 | Intellectual Property M
HUM131 | Organizational Behavior I Y
A 1V
HUM132 Interpers.ona.l
Communication
HUM133 | Computing Economics v Y
HUM141 | Computer Law M
HUM142 | Privacy and Civil Liberties Y Y
HUM151 | Hand Drawing v M
HUM152 | History of Computing d M
HUM153 | Islamic Culture Y
HUM154 | Scientific Thinking v v| v
HUM231 | Business Administration Y]
HUM232 | Technical Writing Y| V]
HUM241 | Computers and Ethics Y
MATH101 | Mathematics I V]
MATH102 | Mathematics II v
MATH?201 | Mathematics III 4
MATH?202 | Probability and Statistics V]
MATH301 | Numerical Analysis M
CS201 Discrete Structures V]
CS301 Operation Research v
CS302 Simulation and Modeling v
PHYS101 | Physics Y]
PHYS102 | Physics II v
EE101 Electronics v M v
EE102 Digital Circuits v v
EE201 Digital Signal Processing v v
Programming v
5141 Fundamentals
Data Structures and v 4
5211 Algorithms
. _ . \/
CS41 Object Orle.znted
Programming
CS322 Operating Systems v M
CS341 Visual Programming v MM
CS361 Artificial Intelligence v v| v
i V| v V]
SE01 Intrc.)duct.mn to Software
Engineering
i i v
15201 Foundations of Information
Systems
1S211 File Organization 111
15212 Databases v
i v v
15231 Syst.ems Analysis and
Design
1T101 IT Fundamentals M
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IT251

Data Communications

IT351 Computer Networks
CE221 Computer Architecture
Introduction to Multimedia Y]
MM301 Technology
Software Design Y]
SE331 Architecture
SE332 Software Construction Y]
SE321 Softwa're Requirements
Analysis
SE422 Software' Quality Assurance
and Testing
T472 Wel'n Apphcatlons
Engineering
V]
CS342 Automata and Language
Theory
SE301 Humar} Computer
Interaction
SE333 Agile Methods
SE311 Open Source Software
Development
SE322 Real-Time Software and
Systems
Estimating Software
SE412 Development &
Maintenance Projects
SE431 Mobile Software Design Y
CE422 Embedded Systems Y]
SE441 Global Software
Development
- v
SE421 M1r'11ng Spftware
Engineering Data
Ccsa71 IntroFiuctlon to Computer
Security
Embedded Systems v
SEd34 Software Design
. . v
T431 ereless. and Mobile
Computing
T451 Network Analysis and
Design
Is441 Quality Assurance of
Information Systems
15221 Project Management
v/
381 Softwafe Development and
Professional Practice
SE341 Field Training Y]
SE432 Capstone Project | M
SE433 Capstone Project I Y]
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Program Coordinator: Prof. Marghany Hassan
Signature:
Approved by the Dean: Prof. Taysir Hassan

Signature:
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