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APPENDIX (1)
Computer Sciences and Information Systems

Curricula and Specializations

1. Microcomputing and Networking :
1. Resource management functions.
* General administration.
* Technical administration.
* End-user Support.
2. Microcomputer architecture.
* System unit.
* Peripherals.
3. Microcomputer Software.
* Systems software and operating systems.
* Applications software.

4. Network Technology.

*

Networking concepts.

* Local Area Network (LAN).

* Wide Area Network (WAN).
Value-Added Network (VAN).

*

2. Computer Programming :

One of the most open ended courses and commonly pursued speciali-
zation. This curriculum involves the study of how to instruct computers to
perform certain tasks and how to write detailed instructions that list the

steps a computer must follow in order to solve a problem. It also involves

Y.
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testing computer programs for problems (“debugging” them). It contains
the following themes :
1. Data and file organization.
* Data formats, internal and external.
* Data structure.
* File structure.
* Database models.
2. Program design.
* Process.
* Methods.
* Representations.
3. Procedural programming structures.
* Data definition.
* Control structures.
* Subprograms.
4. Procedural programming considerations.
* Order of implementation.
* Exception and interrupt handling.
* Style.
* Program efficiency.
* Testing and debugging.
* Maintenance procedures.
* Fundamental algorithms.

3. Computer Programming Languages :

Enrollment and training in one or two programming languages is a
prepequiste, while BS degree programs introduce basic programming
languages and expose students to variety of programming languages, and
graduate programs offer advanced study and analysis of computer
programming, example, comparative study and analysis of programming

languages, syntax and semantics of formal languages and language

¥
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notional schemes. Examples of these computer programming languages

arc ;

1. BASIC Language.

*

*

*

*

Characteristics of Basic programs.

Data.

Expressions and assignments.
Input and Output.

Control statements.
Functions.

Arrays.

String manipulation.

2. COBOL Language.

»*

L 3

*

*

General.

Computer commands.
Divisions and sections.
Debugging.

3. C Language.

*

*

*

*

*

Data types.

Operations and expressions.
Control flow.

Functions.

Pointers and arrays.
Structures and unions.
Standards 1/0 library.

Library function and environment.

The processor.

4. C++ Language.

*

Basic language elements.
Expressions and operators.
Flow control.

vY
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* Arrays and pointers.
* Object-oriented programming.

* Management allocation.

*

Standard library.

* The preprocessor.

5. PASCAL Language.
* Elementary topics.
* Procedures and functions.
* Control structures.
* Defined data types.
* Arrays.
* Recursion.
* Text files.
* General files.
* Records.

6. RPG/400 Language.
* General topics.
* Data.
* File processing.
* Arrays and tables.
* Program control.
* Debugging.

4. Computer Information Systems (CIS) :

This course is closely related to business or management information
systems and information science, integrates the computer applications of
data processing with problem solving to improve the efficiency of
organizations. The content and emphasis may be available through BS
degree programs; specialization may be available through graduate

programs.
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5. Business or management Information Systems (MIS) :
MIS programs emphasize the understanding and application of
computer technology to organizational problems, the design of
computer-based systems for data processing, and the design of decision
support systems for management. BS programs offer such course :
advanced study is offered with depth study. Such curriculum may include
such topics :
1. Business information systems applications.
* Financial planning / decision support.
* Accounting and financial management.
* Organizational performance.
* Marketing and sales.
* Material management.

»*

Production and distribution management.
2. The business information systems environment.
* Systems analysis and design function.
* Database design function.
* Application programming function.
* Computer organization function.
* Systems programming function.
* Quality control function.
* Information center function.
3. Business information systems considerations.
* User/ information system relations.
* Information systems resource management.
* EDP equipment use.
* Software development environment.

6. Office Information Systems :
I. Established Communication Systems.

* Centralization and decentralization.

vt
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* Environmental engineering for efficiency.
* Technology evolution.
2. Office Technologies.
* Internal and external communications.

* Image.

*

Storage media.

»

Public access technologtes.

+*

Installation, maintenance and security of information systems.

*

Record management.
* Managing to prevent obsolesce.
3. End-User Computing.
* Product evaluation, analysts and support.
* Information center.
* Coordinating and supporting end-user application development.

* Management resistance.

7. Systems Development (Structured Systems analysis and
Design) :

This curriculum involves the analysis of existing computer systems
and the design of new systems that meet the specific information needs of
an organization. The course may include the following topics :

1. The systems analyst as a professional.

* Organizational roles of the system professional.
* Interpersonal roles of the systems professional.

* Commumication skills.

*

Technical skills.

2. Systems Analysis Concepts.
* Intoduction and Overview of structured analysis.
* Basic systems concepts.
* Information systems life cycle.

* Specifying user requirements.

Vo
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3. Tools and Techniques of Structured Analysis.
* Data flow diagrams (DFDs).
* Systems dictionary and data dictionary.
* Transform description or minispecifications.
* Decision tables and trees.
4. Modeling the Current and the New System.
* Developing the physical current system description.
* Developing the logical current system.
* Modeling the new system.
* Building the new model.
5. Computer Information System Design.
* The design concept.
* The main activities of system design.
* Tools and techniques of structured design.
* The structured design specifications.
6. Design of the User Interface.
* Guidelines for user interface design.
* Screens and principles of screens’ design.
* Menus, reports, views and windows in the program design.
7. Build Program Model.
* Structured charts.
* Object oriented design.
* Data structure based design.

8. Database Systems :

This curriculum involves the study of systems, known as databases,
that can efficiently store, process, and retrieve substantial quantities of
information. Educational programs towards BS may offer introductory
database courses, although advanced study including analysis and design
of relational, network and hierarchical databases. The curriculum may

includes the following topics :

Y1
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1. Data Resources Management.
* Data administration.
* Database administration.
2. Data analysis.
* Planning for databases.
* Data modeling concepts.
* Data business systems.
* Management of the data infrastructure.
3. Database Design.
* DBMS concepts and usage.
* Decision support vs. operational databases.
Distributed data.
Performance tuning.

*

+*

* Storage.

*

Backup and recovery.
* Linking process logic and data.
* Management of data storge techniques.

* SQL language considerations.

9. Computer Graphics :

This specialization, which is related to graphic design and visual arts,
combines video and computer technologies to produce two-, three-, and
four-dimensional graphic images (such as those seen in video games,
computer-animated films and multimedia) using computers. The content
and emphasis of computer graphics programs vary greatly depending on
the level of study and the aims of the offered program. Also, programs of
study could be at the undergraduate and graduate levels, with the graduate

programs focusing on more theoretical and complex areas.

10. Systems Programming :
This specialization may be divided in several courses which could be
offered depending on the level of study and the intended specialization of
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the program. The different curricula of this specialization are to be offered
at the undergraduate and graduate levels of education. The followings are
the main topics which could be offered separately or in general coverage :
I. Languages.
* Assembly language concepts.
* Higher level language structure.
2. Operating Systems.
* Process dispatching.
* Interrupt handling.
* Paging supervision.

* Resource allocation.

*

I/O spooling.

¥*

Operation Communication.

*

Program loading.

* Memory protection and privileged instructions.
3. Language Processing.

* Parsing and syntactic / semantic analysis.

* Code generation and optimization.

* Module collection and address resolution.

* Development techniques.
4. Concurrgnt and Distributed Processing.

* Communication protocols.

+*

Network architecture.
* Mullet-tasking.
* Dynamic resource allocation.
* Fault-tolerance and recovery.
* Security.

5. Data Management Systems
* Physical data structure.
* Logical data models.

YA
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* Concurrent access control.
* Data integrity.
6. Computer Architecture and Implementation.
7. Performance Evaluation.
* Performance measurement.
* Modeling and simulation.
* Tuning.
8. Software Tools.
9. Systems Management.
* Security. |
* Software installation.

* Software tailoring.

11. Software Engineering :

This specialization is a still-evolving discipline based on computer
science, computer technology, management and engineering economics. It
is concerned with the cost-effective development and modification of
computer software components, software engineering may use
computer-aided software engineering (CASE) to reduce the time required
by programmers to generate new programs and revise the old ones.
Courses of the software engineering speculation may be available through
undergraduate and advanced levels of study. This discipline may consist of
the following topics :

. Computer Systems Engineering.

* Computer-based systems.
* Computer systems life cycle models.
* Hardware configurations,
* Software considerations.
* Human considerations.
2. Software Project Planning.
* Project planning objectives.

\A)
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* Software scope.

* Resources.

* Metrics for software productivity and quality.

* Sofltware project estimation.

* Decompositton techniques.

* Empirical estimation models.

* Automated estimation models.

* Software project scheduling.

* Software acquisition.

* Organizational planning.

* The software project plan.
3. Software Requirements.

* Analysis principles.

* Object-oriented analysis.

* Software prototyping.

* Systems analysis.

* Requirements analysis methodologies.

* Data flow-oriented analysis methods.

* Data structure-oriented methods.

* Data structure systems development.

* Jackson system development.

* Automated tools for requirement analysis.
4. Software Design.

* The design process.

* Design fundamentals.

* Modular design.

* Data-flow oriented design.

* Object-oriented design.

*

Real-time design.
Model-based design.
Procedural design.

»*

»
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5. Programming Languages and Coding.
* The translation process.
* Programming language characteristics.
* Programming language fundamentals.
* programming aids.
* Coding style.
* Efficiency.

6. Software Quality Assurance.
* Software quality and quality assurance.
* Software reviews.
* Formal technical reviews.

* Software quality metrics.

*

Software reliability.

»*

Software quality assurance approach.
7. Software Testing Techniques.
* Software testing fundamentals.
* Unit box testing.
* Basis path testing.
* Loop testing.
* Bolck box testing.
* Proof of correctness.
* Assurance testing tools.
* Stratig approach to software testing.
* Unit testing.
* Integration testing.
* Validation testing.
* System testing.
* Debugging.
8. Software Maintenance and Configuration Management.

* Maintenance characteristics.
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* Maintainability.

* Maintenance tasks.

* Maintenance side effects.

* Software configuration management.

12, System Security :

This specialization could be offered separately at both undergraduate
and graduate levels. It also could be taught at the preceding specialization,
specially wit Computer Programming and / or Software Engineering. The
curriculum may inculde the following topics :

1. Risk Assessment.

* Organization.

* System and data asset valuation.

* Threat characteristics.

* Risk assessment and dealing with risks.

2. Recovery from Information Service Interruptions.

* Recoverable storage management.
* Business continuity planning.
* Disaster management.
3. Information and System Security.
* Telecommunications.
* Database security.
* Cryptography.
* Operating Systems.
* Microcomputer and LANSs.
* Physical security.

4. Security in System Design.

* System security objectives and functions.
* Daia integrity assurance.

* Life cycle approach.
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5. Security management.
* Policy setting, implementation, and administration.

* Security awareness.

*

Information ethics.

*

Personnel issues.

*

Evaluation of security measures.

13. Computer Engineering :

A broad discipline that incorporates the fields of computer science and
electric engineering. Computer engineering emphasizes the theory, design,
and development of computers and computer related technology including
both hardware and software. BS degree programs of computer engineering
are most available through facultics of Engineering, but also may be
offered by Computer sciences programs. Graduate or advanced programs

provide opportunities for advanced study in this specialization.

14. Artificial Intelligence (Al) :

This specialization is a complex, highly interdisciplinary branch of
computer science that attempts to incorporate the principles of human
intelligence and reasoning into computing systems. Al research is
concerned with modeling all facets of human intelligence, but most often
the research involves creating computer systems that have the ability to
plan (automated deduction), adopt the different situations (machine
learning), acquire human-like senses (machine vision and natural language
processing), and effect changes to the environment (robotics).
Introductory courses in Al are offered at the undergraduate level, in-depth
study is also offered at the advanced graduate level.

15. Expert Systems / Knowledge Engineering :

This discipline is a subfield of Al that produces a type of computer
systems called expert systems or Knowledge-based systems and in the
case of education it is called intelligent tutoring systems. Expert systems
are computer programs designed to perform at the level of the human
AY
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expert, solving problems that are beyond the capability of conditional
computer systems. Introductory courses are sometimes offered at the
undergraduate level; and in-depth study could be available at the graduate

level.

16. Robotics :

This specialization is also branch of computer science that applies Al
and engineering concepts to create and program mechanical devices
(robots) that are able to perform a variety of tasks including some
previously performed by humans. Many technical and engineering colleges
offer programs in robotics technology, which involves troubleshooting
and maintaining robots; courses emphasizing the theory and design of
robots may be offered at the undergraduate programs; also; advanced

robotics study could be offered at the graduate study.

17. Cognitive Science :

A branch of computer science that is concerned with understanding
simulating, and enhancing both natural and Al. This discipline is highly
interdisciplinary in nature, cognitive science draws from research in Al
psychology, anthropology, linguistics, philosophy, neuroscience and
engineering. Few institutions offer interdisciplinary undergraduate degree
in cognitive science, anyway, this specialization is mostly available at the
graduate level. s

18. Information Science :

This rapidly expanding interdisciplinary field of study examines the
nature of information itself as well as the processes by which information
transfer occurs. Drawing on other fields such telecommunications,
computer science, library science, linguistics, sociology, etc. information
science involves the analysis and development of systems for the storage,
retrieval and dissemination of information using computers,
telecommunications and other technologies. Courses in this specialization
are offered at the BS degree level; as well as at the graduate library science
or computer programs of study.

At
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19. Telecommunications Technologies :

This is a specialization that joins computer technology with
information processing and distribution. Telecommunication technology
involves the analysis and design of all systems that receive, transmit, and
deliver information. Courses in this specialization may be offered through
undergraduate study as well as advanced or graduate study of computer
sciences and information systems. the following topics could be the basis
for this curriculum :

1. Data Communication Theory.

* Information theory.
* Protocols.
* Layering.
* Interfaces.
2. Networking Theory.
* Topology.
* Connectivity.
* Queuing theory.
* Flow and capacity.
3. The ISO-OSI Reference Model.
* Physical layer.
* Data link layer.

*

Network layer.

*

Transport layer.

*

Session layer .
* Presentation layer.
* Application layer.
4. Established Communication Systems.
* Standards organization and standards.
* Telecommunications.
* Data communications.

Ao
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Computer communication and networks.

5. Hardware.

3

*

*

*

*

Data switches.

Modems.

Multiplexers / connectors.
C’ommunication controllers.
Front-end processors.
Buses and channels.
Fiber optics devices.
Connectors and cables.
Telephone switches.
Computer terminals.
Installation of Equipment.

Dignostic equipment.

6. Usage and Design.

*

*

*

*x

*

x

*

User needs.

Access rights and privacy.
Security.

Costs.

Analysis tools software.
Comparisons.

Reliability.

20. Computer Networks :
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This specialization deals with the study of the principles of

communication between computers. Computer networking emphasizes the

design of Local Area Networks (LANs), which connect computers within

a small geographical area, and Wide Area Networks (WANGs), which use

telepone lines or radio waves to connect computers thousand of miles

apart. Introductory networking courses may be offered at the

undergraduate level, advanced courses in network architecture,

Al



Sl talt iy Sl e LS e Y el
communication protocols, and networking topology are offered at the

graduate level.

21. Neural Networks :

This new discipline concerns the study of computer systems modeled
after the biological nervous system. Neural networks are designed to
initiate the working of the human brain and are used in areas such as voice
and pattern recognition and speech synthesis. Inroductory courses are
sometimes offered at the undergraduate level programs, and advanced
study is generally offered through the graduate computer science

programs.
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