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Software Source Address
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support)
Wi3Launcher (Ulas)| Jon Maber [ hitp://www.leeds.ac.uk/w3launch/
(freeware, no cost, no home.htm
support) j-r.maber @ leeds.ac.uk
CD Web Launcher Meridian | hitp://www . meridian-data.com
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license)
Open WEB net Deploy| Open Software { hitp://www.osa.com
(Comercil, needs li- Associates | webmaster @ osa.com
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1. CD IntraNet Server from Meridian (http://www.meridian-data.com)

This is a hardware-software solution. It supports Novell Netware, Win-
dows NT.

2. TopSpin Server Series from Compact Devces (http://www.devices.com).
This is a hardware-software solution. It supports Novell Netware, Win-
dows NT, NFS (Sun Microsystems' Network File System), and Web
(HTTP). It connects up to seven CD-ROM drives.

3. AXT 850 (Ethernet) / 950 (Token-Ring) Series from Axis Communica-
tions. Inc. (http://www. axisinc. com). It supports Novell Netware,
UNIX, Windows NT, NFS, and Windows 95. Up to seven CD-ROM
drves can be connected.
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Figure 1. In a peer-to-peer network, any workstation can be used as a file
server. The same workstation can also be used as a CD-ROM
server.
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Figure 2. CD-ROM drives are attached directly to a Novell Netware file
server.
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Figure 3. In Novell Netware Networks, CD-ROM drives can be attached to
a dedicated CD-ROM server.
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A reborn RDBMS is emerging, called a Universal Server, that allows LS or-
ganizations, RDBMS suppliers and ISV's to extend their RDBMS with com-
plex data, functions, and access techniques. Thesefeatures give the Univer-
sal Server RDBMS far greater extensibility and flexibility, higher complex
data scalability, and better fit with the new technologies such as Interanets,
relational OLAP (Online Analytical Processing), and new development tool-
sets.

Informix has announced & launched on (Dec. 1996) the Informix Uni-
versal Server, which contains the following highlights:

i- "If you can imagine it, you can manage it": An under the covers look at
the recently announced Informix Universal Server Technology.

2- "Internet for Commerce”: Utilizing Informix Datablade technology to
create dynamic, intelligent and manageable Web sites.

3- "Internet Applications”: How internet applications can help business.
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* THE ACTIVITY OF DOCUMENTATION AND
BIBILIOGRAPHIC CONTROL AS A BASIS
FOR ARABIC RENAISSANCE®
By
Mr. Mohamed M. Eliwa

* THE MEMORY OF ARABIC JOURNALISM®)
By

Mr. Mohamed Abdel Rohman

* INFORMIX UNIVERSAL SERVER:

A GLOBAL SUPPORT OF MULTIMEDIA AND INTERNET
By

Mr. Danny Rippon(")

PRESENTATION ABSTRACT

= Universal Servers: RDMBS Technology for the Next Decade:

Up to now, relational databases manageinent systems (RDBMs) have fo-
cused on simple types of data-integers, scientific floating-point, character
strings, date/time, and money- and do not handle more complex information
well. At the same time, the need for data-management solutions accessing
complex data-in data warchouses, Web pages, or competitive advantage ap-
plications is exploding.

Five years ago, it seemed that object-oriented DBMSs might be the an-
swer. But the market has voted that OODBMS:s are niche players, not yet
appropriatc for large-scale or mission-critical applications.

(*) The Original Presentation Abstract Version is writien in Arabic Language.
(**) Technical Support. INFORMIX UK.
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CHAPTER 17
PRESENTATIONS OF ELECTRONIC

INFORMATION APPLICATIONS AND SYSTEMS

* THE EGYPTIAN LEGISLATION DATA-BASE
IMPLEMENTATION AND DEVELOPMENT
By

Nabil Abaza & Eng. Tarek Nofal

ABSTRACT

The establishment of the Egyptian Legislation Database; which has been
planed and implemented by the Information and Decision Support System
(IDSC) - The Cabinet. Types of legislation are included and also the differ-
ent aspects of coverage e.g. subjects, periods and geographic area, In addi-
tion to subject analysis and information retrieval system related to data-base,
Information services provided & possibility of Marketing and use in addi-

tion to Suggestions for Development and updated.
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3. Why RDBMS To Build The Expert Tool?

In the heart of an expert system lies the inference engine. For this engine
work, both general knowledge or rules and specific declarative knowledge
or data are needed.

Early ES were mostly prototypes, characterized by a large variety of
predicates required, and a small population of specific knowledge. Therefor
inefficiency of data handling was not a critical issue. Consequently, with
very few exceptions, a little attention has been given to the handling of very
large population.

So to build a real Arabic search tool, we must have a large volume of
words and features so the database management system is the best mecha-
nism to store and manipulate these facts with fast interactive access through
various access routes to be able to react quickly to the different environmen-

tal changes.

So some researchers suggested to enhance ES with database manage-

ment system facilities.
Beside the RDBMS is a good environment for any large volume of data.

Also there are many tools for building very friendly forms to the user to

access and manage the data, through SQL, very fast.

So, these relational operations, which support breadth-first search, can
handle a high-speed forward chaining to search into the system for an exist-

ing information, or for learning new information and.
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1. The Requirement Resources:

The proposed tool can run on any platform that support Oracle database.

For example on PCs the required resources for the system to work:
- [386, 486 or Pentium].
- 8§ MB RAM.
- 100 - MB hard disk.
- Oracle database version 6 or higher.

- DOS 3,1 or higher

2. Why An Expert System For The Proposed Search Tool:

The stored data into a traditional systems is not enough to provide all the
search paths needs so, a good search tool also must include many procedures
that can use an inference engine to manipulate the stored knowledge to satis-

fy these requirements.

Also, because of the very large volume of subjects in the DEWEY, in
different fields, there are need for an intelligent DB that can learn and accept

new subjects and books to improve the capability of the search.

In our proposed lexicon there are procedures uses the SQL language,
which include an inference engine, to access, deduce or update the facts, in-

formation and rules, which stored in the system in a structural way.

The direction of inference engine, in the proposed lexicon, is forward
chaining using the breadth-first search technigue which supported by the re-
taltional operations in the relational database management system which the

prposed tool based on.
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ELEMENTS OF THE PROPOSED TOOL

The whole structure of the expert lexicon is based on the relational data-
base management system (RDBMS) which guarantees an efficient manage-
ment of the large amount of the knowledge and a high speed of search into
DB, using the SQL, to retrieve this knowledge with easy, fast and efficient
way.

Also the user has the capability to enlarge the KB through an easy user
interface.

The good usage of the capabilities of the SQL in the search can solve the
problem of heuristic search without need to any additional routines or any

complicated data structures.

-~ DEWEY'S SYS
- ARCHITECTURE

/ HEURISTIC
SEARCH

NTERFERNCE |
ENGINE
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A digit stands for a Main Class; that is, 5 stands for the sciences. Strictly
and mathematically speaking, the numbers denoting the Main Classes are
decimal numbers and should have been written as. Generalities, 4 Language,
5 Natual sciences and mathematics, and so on. The 5 is extended, like a dec-
imal fraction, to indicate the subdivisions of the sciences; that is 59 stands
for zoology, 599 stands for mammals, 599.8 stands for primates, 599.88
stands for apes, 599.884 stands for the great apes, and 5998846 stands for
the gorilla,

The decimal fractions reveal the intellectual hierarchy of the subject. But

for brevity, simplicity of notation, and ease of reading, the decimal point is
placed after the third digit in the full DDC number, hence, 599, 884, 599,
884.6,¢efc.....




from subpath to another according a scientific bases using a knowledge base

for subjects calssification.

Dewey decimal classification was choosed from various available sys-
tems to be used as knowledge base since it is the most effective classifica-

tion and the most spread all over the world.
WHAT IS DEWEY'S SYSTEM

1. Terminology:

The Decimal Classification was originally designed in 1873 for arrang-
ing the books and the catalog of the library of Amherst College (Ambherst,
Massachusetts). It was published in 1876 for wider use in other libraries.
The word "Dewey" in its current name is that of Melvil Dewey (1851-1931),
who devised the Classification. The second word, "Decimal”, refers to its
base-ten notation that is used to denote and relate subjects. It employs Indo-
Arabic numerals treated like decimal fractions.

2. Use of DDC:

DDC is te most widely used library classification system in the world. A
survey conducted in the mid-1970s revealed that over 85 percent of the li-
brariers in the United States and Canada were DDC users. DDC has been
translated into more than 30 languages (Arabic and ltalian being the two
most recent official translations or adaptations). It is a general classification
scheme that aims to classify books and other material on all subjects in all
languages in every kind of library, the ligua franca of labrarians.

3. Basic Plan of the Classification:

DDC is a universal scheme that treats knowledge as a whole, dividing it
into ten mutually exclusive Main Classes that are denoted by Arabic numer-
els used as decimal fractions.
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CHAPTER 16
AN ARABIC SEARCH ENGINE BASED ON

DEWY DECIMAL CLASSIFICATIONS
By
Dr. M. Kouta & Eng. W. Hassan

ABSTRACT

Most of current library software searches the following domains, title,

auther and Subject.

Searching the title requires the exact matching between both the author
and the researcher terms otherwise the information retrieved would be inex-
act which ends with a bad search performance such as low hit ratio, high
miss ratio, and low elevancy. Using Thesauri (which show the terms similar-
ity, vocabulary etymology, general terms, and narrower ones) enhances the
search performance.

Due to the rapid scientific development, the synonym relation, generali-
zation, and specification of many terms have not been established in Arabic,
which explains why the scientific Arabic thesauri are rare.

The shoriage of a comprehensive scientific Arabic thesauri has been lead
to immense shortage in a strong Arabic Search engines.

The available search engines do not offer a search dynamics which aliow

either search expansion or contraction.

This work tries to get over the shortage of Arabic thesauri. It introduces
a pattern for establishing a base¢ for human congnition in Arabic. It offers an
Arabic effective search engine which enables the researcher to search dy-
namically. It also enables him to track the correct search path and to switch
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Part Six
TOOLS, APPLICATIONS AND
SYSTEMS OF ARABIC
ELECTRONIC INFORMATION






CHAPTER 14
MULTIMEDIA AND CD-ROMs:
THEIR IMPACT ON INFORMATION SYSTEMS,

SERVICES AND APPLICATIONS
By
Eng. Amin Safaa El Sheif & Eng. Mahmoud El-Shagie

ABSTRACT

The aim of this paper is to discuss the multimedia technology and the ev-
olution of information storage and retrieval, and the new developments

which is now proceeding at breakneck speed.

The paper presents in depth analysis of CD-ROMs' production and high-
ligting issues such as:

- What is it?

- What does it do?

- How does it work?

- Who uses it?

The impact of CD technology on the information services is discussed

also in the paper.

{*) The Oxiginal Version is written in Arabic Language.
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CHAPTER 13

USING PCs FOR CARTOGRAPHIC
PRESENTATION OF MAP SYMBOLS®™
By

Dr. Ismail Yousef Ismail

ABSTRACT

This research explore the most commonly used map Symbols in Egyp-
tian Geography books.

A training proposed course using PCs was executed for the students of
Geography Dept. in menoufeya University to leam How to enhance some
primary graphic elements of the map, and how two Classes of symbols
(Point, & Area, in focuse) could be presented whether they are used for no-
mian, ordinal or interval - ratio data.

The recomended software proposed in this rearch was (photofinish Zsoft
3.0 & Excels 5).

This research also compars between the normal methode of symbols
presentation and the recommended steps by using computer, and the two
kinds of maps produced by eac of the two different methods. The out come
of this researc is in favour of using computer to assure a better cartigraphic
Quality and a real meaningfull symbols for the presented data.

(*) The Original Version is writicn in Arabic Language.
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4. Noor al-Itrah.
5. Noor al-Hikmabh.

V. From the Arab Kingdom of Saudi Arabia:

The "Dawaleg” Technology Company. Produces educational multimedia
in the following domains: mathematics - physics - sciences - chemistry -
linguistics. These multimedia are designated for preparatory level in
Saudi Arabia and relevant preparation of scientific material. Program-

ming and production are carried out at the Company's premises in Riy-
adh.

VI. From Lebanon:

Future for Electronic Publishing Company. Produced two multimedia:

1. Recited copy of the holy Quran.

2. A multimedia for teaching physics to secondary schools’ students in
Lebanon.

VII. From the United Kingdom, Egypt and the UAE (Dubai):

The International Mark Company. Produces nearly 52 multimedia en-
compassing various educational fields including physics, chemistry, bi-

ology and mathematics and historical multimedia concerning the envi-
ronment, and climate.
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erating system, through a simplified explanation relation to a series of
examples, exercises and subjective tests, as well as multimedia for teac-

ing Word 6 and Excel 6.
[I. From the United States of America:

Centura Software Limited Company. Produced English and an Arabic
multimedia entitled "Al1 DAIRAH".

I11. From the United Kingdom:

SINDIBAD Multimedia Company. This company produces Arabic mul-
timedia for the expatriated Arab communities in England and west Eu-
rope and link tem to the Arabic language. It produced educational multi-

media including:

a. The "Garden of Letters” for teaching, reading and writing for children
of 3-7 years range.

b. Four educational entertaining stories inspired by the Isop stories for 8-
11 years old children.

c. Four seried of spectacular Arabic calligraphs and ornaments to be used
in offices and households.

Moreover, there are six multimedia that are being developed most of
which are educational ones.
IV.From Iran
The CRCIS Company. Produced the following multimedia:

1. Noor: including Quran text and recitation with English and Persian trans-
lations.

2. Noor al-Figaha.

3. Noor al-Anwar.
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APPENDIX 3
MULTIMEDIA TITLES PRODUCED BY COMPANIES
THAT ARE SUBJECT OF THE QUESTIONNAIRE AND
ABSTRACTS OF THESE TITLES

I. From the Arab Republic of Egypt:

1. The ITT Institute affiliated to the Egyptian Cabinet of Ministers. Dis-
played two products at the Egyptian stand. The first is entitled: "Good-
bye 20th Century”. This multimedia reviews contemporary history of
Egypt to date, including all political economic and artistic events. Te
second multimedia is entitled: "Oriental Musician for Windows" which

is designed in full to teach Arabic music.

2. The Arab-American Company for Computers. Displayed a series of mul-
timedia related to Islamic jurisprudence. These included:

a. "Al-Mughani” by Ibn Qudama containing all Islamic jurisprudence is-
sues on more tha 84 MB of TXT data.

b. A multimedia encompassing the works of Ibn-Taymiya (an Islamic

scholar).
c. Another collection of Islamic books.

3. Meta Media Company. Presented a special multimedia for teaching chil-
dren, entitled: "Riddles from Space”, designed for primary pupils. It in-
cludes a series of questions and tests on intelligence, power of observa-
tion, memory, Arabic language, sciences and history through an

interesting game and displays between stars.

4, ARABIZE Company. Presented a complete collection of the "approach”
to Arabic titles for teaching principles of using computer and the key op-
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VL From Lebanon:

Future for Electronic Publishing: Mr. Akram Saqqal.

VIL From the United Kingdom, Egypt and the UAE (Dubai):

The International Mark Company: Professor Dr. Ahmed Wael Moussa.
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APPENDIX 2
NAMES OF COMPANIES AND OFFICIALS WHO
FILLED THE QUESTIONNAIRE AND
WERE PERSONALLY INTERVIEWED

1. From the Arab Republic of Egypt:
1. The ITI Institute affiliated to the Egyptian Cabinet of Ministers:
Engineer Mohammed Salama
Engineer Eman Mostafa
Engineer Maged Mohamed Mustafa
2. The Arab-American Company for Computers: Engineer Osama Fadel
3. Meta Media Company: Mr. Adel Albert
4. ARABIZE Company: Ms. Manal Amin

H. From the United States of America:

The Centura Software Limited Company: Mr. Dhunji Bilimorja

1. From the United Kingdom:
SINDIBAD Company: Mr. Mohamed Ahmed al-Agha.

IV. From Iran:

The CRCIS Company.

V. From the Arab Kingdom of Saudi Arabia:

Al-Dawaleg Technology Company: Mr. Emad al-Zo'air,
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13. What are the multimedia phases you are considering in developing your
multimedia packages?
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CD-1
CD-ROMXA
Others - please write

9. What is the gpeed of your CD-ROM?
150 kbps 300 kbps 600 kbps 8  10x 12x

10. What is the multimedia platform used in your company?
Stand alone LAN Internet

11. What are the protocols used in these networks?

12. What are the multimedia development packages and authoring fools

used in your company?

- Delphi

- Author ware

- V. Basic

- Visual C

- Power builder

- Video for windows
- Others - please write

....................................................................................
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Other types of digital audio-please write

6. What is the name of the QS yor company is using?

DOS WINDOWS 0§/2 UNIX NOVELL
3.X
95
NT

Other types of OS-please write

7. What are the compression tools your company is using:
- JPEG

- MPEG-1
- MPEG-2
- MPEG-3
- MPEG-4
- Others - please write

8. What is the kind of gtorage media your company is using?
CD-ROM
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APPENDIX 1
QUESTIONNAIRE

This questionnaire is to be used for academic research only.
Your input is greatly appreciated. Thank you.

COMPANY NAME: <o cmeemeemommecee e e cem e

Please Answer the Following Questions:

1. What are the titles of the multimedia packages your company has devel-
oped? (If there are more than four tiltes to be listed here, please attach a
complete list of your products).

2. Have you developed multimedia packages in Arabic
YES NO

3. If your answer is yes, please indicate the following:-
The Arabic Titles The Media Used Authoring Tools

4. What is the type of digital audio used in your company
MIDI
WAY
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22.Ibid., p. 112.
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If the stages of the multimedia development are divided withn the theo-
retical context into three stages, the Arab companies producing multimedia
applications would be in the second stage, vis-a'-vis applications, compres-
sion tools and authoring tools, and in the first stage vis-a'-vis the use of net-

works in the multimedia field.
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Key Results

1. Software implementations of image segmentation, analysis and tracking
techniques which demonstrate the feasibility of selected approaches.

2. Recommendations on tracking algorithms and image interpretation tech-

niques.

3. demonstration or simulation of a prototype system, for three dimensional
tele-pointing and tele-marking.

CONCLUSIONS

The worldwide development of multimedia applications is growing very
fast in all recreational related fields as well as those related to educatonal,
medical, marketing and administrative aspects. These applications are used
through different platforms: "stand alone”, or "LAN" or "Internet”.

As regards the development of multimedia applications in the Arab
countries, it is noted that, although Arab multimedia producing companies
are taking sound and scientific steps towards the creation of an Arabic mul-
timedia, yet these applications are still limited in scope. These applications
are focused on the development of educational multimedia whether for chil-
dren education or for different age groups in the various curricula. These are
beside the development of multimedia applications concemning the presenta-
tion of the holy Quran and Islamic jurisprudence books. However, the multi-
media applications within the different practical fields are Iimited. Also,
most of the developed Arab multimedia applications depend on the "Stand
alone" environment. These applications seldom use the "LAN" or the
"Internet"”, although telephone lines used through the Internet have become
available at a low cost, in the Arab world, but not the local telephone lines.
Furthermre, there are no common criteria that govern the development pro-
cess except in the data compression process since some companies used the
JPEG and the MPEG-1 which are considered as ISO standard.
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o
4

EXAMPLE 2: ADVANCED IMAGE ANALYSIS AND
INTERPRETATION FOR TELEPRESENCE®?

Objectives:
1. To develop a generic system for the analysis and interpretation of a video-

based 3D scene.

2. To develop a video-based system for detection of head position in a tele-

presence environment.

3. To develop a video-based system for detection of the convergence angle

in a telepresence environment.

4. To develop advanced input devices for tele-pointing, tele-marking and

telemanipulation.

5. To develop algorithms for recognition of specific user signals such as
pointing, gesture, posture lip form and facial expressions in the context
of telepresence.

Technical Approach:

1. Develop image segmentation and analysis techniques for precise analysis

and interpretation of a video scene.
2. Develop robust and efficient algorithm for tracking of moving objects.

3. Develop technigues for extracting the eye region from facial images and
for analyzing that region to detect and interpret the image of the eye-
balls.

4. set up expermental systems for three dimensional tele-pointing and tele-

marking in video-communications.

5. Undertake controlled usability tests, aiming at comparing various tele-
pointing and tele-making models and several versions of input-devices.
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* Region based coding

+ Object oriented coding

« 3D model based ceding

+ Multi-scale coding

+ Morphological coding

+ Hybrid wave form / object coding

2. Develop and evaluate computer simulations of second generation source

and channel coding algorithms.

3.Evaluate the complexity of the comnputing metods used from the viewpoint

of VLSI implementation.

4. Impelement selected schemes in proto type hardware.

5. Establish protocols for subjective quality assessment with limited user
populations.

Key Result

1. Proposals for second generation high compression coding techniques ap-

propriate to various kinds of application.
2. Computer simulations of individual iechniques.

3. Hardware implementations (dedicated hardware or programmable pro-

cessing) of selected techniques.

4. Evaluation reports on ¢computer simulations and hardware implementa-

tions.
5. Evaluation repors on subjective studies.

6. Contribution to ACTS Impact Assessment and Information Window.
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18. Interactive image service architecture.

19. Service interface, user guidance and information retrieval in multimedia

distributive services.

20. Copy protection for distribution services.

EXAMPLE 1: ADVANCED SECOND GENERATION
IMAGE CODING TECHNIQUES®?!

Objectives:

1. To investigate a range of potentially high compression coding techniques
and identify the more promising candites for applications such as very
low bitrate mobile video communication and very high definition televi-

s101.

2. To develop, simulate and evaluate implementions of new advanced sec-
ond generation image and video coding schemes, based on the require-

ments of specific pilot applicaions.

3. To develp procedures for the objective assessment of primitive and pic-

ture quality.

4. To perform feasibility studies in order to assure the viability of hardware
implementation for e real application.

Technical Approach

1. Examine a range of potentially high compression coding techniques and
assess their suitability for particular types of application. Amongest the

techniques considered should be:

* Advanced segmentation and motion estimation.



ADVANCED ISSUES OF MULTIMEDIA IN EUROPE

The European Commission Directorate General X1II, published a book
containing the advanced issues of multimedia until 2010.

1 will mention these advanced issues in interactive multimedia and give
two examples in details as an evidence of quick development of multimedia:

1. Digital television.
. Multimedia description languages.

2
3. Image coding for stereoscopic, multiview, 3D and full space television.
4. Image transcoding, post-processing and upstream provision.

5

. Audi, speech and language technology for multimedia and virtual pres-

ence.

6. Architecture and processing for advanced image processing, coding and
transcoding.

7. Advanced image analysis and interpretation for telepresence.

8. 3D model building and image synthesis for telepresence.

9. Communication aspects of virtual presence.

10. Advanced user support for telepresence.

11. Telepresence and multimedia demonstrators.

12. Distributed multimedia systems.

13. Interactive television in a multimedia environment.

14. Modulation and channel coding for integrated broad band applications.
15. Cellular television.

16. Interworking for digital television systems.

17. Architecture and processing for digital television channel coding.
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2. A stable technological road map. The compression techniques suported in
the current products will be available in future generations, thus allowing
developers and customers to plan and predict the evolution of their appli-

cations over time.
3. RTV (Real Time Video) capabilitiy
RTV supports on-the-fly capture and playback of video, allowing low-

cost in-house development of multimedia applications.

4. Platform independence. Many environments, incluing OS /2, DOS-based
Link Way Llves, and DOS / Windows can employ identical DVI-

compressed content.

5. The ability to update DVI applications and content incrementally, which
stems from DVI digital technology.

6. Convenient content portability on small digit media, such as rewritable
optical disks and CD-ROM disks.

7. The ability to network DVI content. DVI content. DVI technology basi-
cally consits of software and a set of video processors, the 1750 PB/DB
(Pixel Processor and Display Processor), that give manufacturers the
abil\', ¢ create a digital, muliimedia personal computer or platform.
These - .ieo processors comprise high speed, special purpose computer
chips to compress, decompress, and display video in the personal com-
puter.

According to the analysis of the questonnaire applied in the GITEX'96
exhibition and referred to in the introduction of this paper, the questionnaire
indicated that all the companies use CD-ROM as a storage media, and not a
single company usees the other types of CD's such as the CD-ROMXA or
the CD-5.
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1. provides multitasking capabiities with real time response;

2. has a versatile modular dcsign and can be loaded into ROM;

3. supports a variety of arithmetic and I/O co-processors;

4. is independent of the playback device;

5. can handle multilevel! tree-structured disk directories; and

6. supports both byte-addressable random access files and real time files.
5. CD-ROM XAU?) (CD-ROM extended Architecture).

Jointly developed by Philips, Sony Corporation and Microsoft Corpora-
tion in 1989 as response to the CDTV introduced by Commodore. CD-
ROMXA acts as a bridge between CD-ROM and CD-I. This has the addi-
tional benefits over CD-ROM of interlaving sound and video data. A CD-
ROM XA disk can be played on a CD-1 platform but not vice versa. It is
an essential component of Microsoft's plan for multimedia computers.

6. DVI (Digital Video Interactive).

DVI currently appears as the most promising method of rendering hard-
ware-based full motion video on the PC. DV1 technology provides for up
to seventy two minutes of full sceen, full motion (thirty frames / sec) vid-
eo / audio playback from a CD-ROM drive, rewitable optical disk, hard
drive, or Local Area Network. In addition, DVI technology supports real-
time full motion video capture and the capture and playback of high reso-
lution still in a range of formats.

DVI echnology has multiple advamagcs(zo):

1. A programmable Intel chip set. This programmability allows DVI
technology to remain open to multiple prsent and future video com-
pression standards. A key distinctior. of DVI technology over solutions
that "hardwire” a particular comprssion algorithm.
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dependent upon the constant linear velocity of the drive. AT 1.4 m/sec
capacity is 540 MB (63 minutes record time) while at 1.2 m/sec it is 640
MB (74 minutes).

3. CDTV: Commodore introduced its CDTV (Commodoee Dynamic Total
Vision) interactive multimedia player in April 1991. It emerged as the fi-
Ist consumer interactive multimedia player, able to run a new generation
of compact disk-based applications. A blend of CD-ROM and Motorola
68000 and Amiga multimedia technology form the core of CDTYV.

The CDTYV player resembles a conventional audio compact disk player. It
connects to a television set and nome audio system to become an interac-
tive education, information, and entertainment center from living room.
A simple hand held infrared remote control provides access to an entire

library of multimedia titles.
4. CD-I (Compact Disk Interactive):

Consists of a computer inside a CD player. The computer in the CD
player contains a megabyte of memory and a real-time operating system
(CD-RTOS). To use the device, one need only hook it up to a television
set. CD-1 introduced in October 1991, basically extends CD-ROM, just as
CD-ROM extends Compact Disk Digital Audio (CD-DA). CD-1 resem-
bles CD-ROM from a technical point of view but CD-DA from the player
/ product point of view in that it is designed for "plug and play" environ-
ments. Like CD-DA, CD-I is interchangeable with other CD-1 systems
and backwardly compatible with CD-DA and CD-ROM (that is, CD-I
players also play CD-DA and CD-ROM disks). In addition, the disks are
self-contained meaning that they do not presuppose any other hardware
of peripherals other than the CD-1 playerand a TV.

Because many applications for the consumer market require real ttme ac-
tivity, CD-I incorporates a microprocessor and an operating system called
(CD-RTOS). This operating system”m:
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MULTIMEDIA PLATFORM

Figure 4 declares the two approaches to delivering multimedia:

Multimedia
|
Extension of
/\
elevision Compu{er
/\
\/ CD- ROM XA
\]/
Consumer Market ~ Business and Commercial

Sectors

Figure 4 - Multimedia Platform
Multimedia information can be stored ontI7:;
1. CD-ROM (Compact Disk-Read Only).

A 4.15 inch laser encoded optical memory storage medium (developed by
NV Philips and Sony corporation) with the same Constant Linear Veloci-

ty (CLYV) spiral format as compact audio disks and some videodisks. CD-
ROMs can hold about 550 to 680 megabytes of data.

2. CD-R (Compact Disk-Recordable) is WORM product. A 5.25 or 3.5
laser encoded optical memory storage medium with storage capacity vary
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(sometimes caled "nonlinear” information access) and different users will
want different information at different times. In Figure 3 we see an example
of this in which the user may jump from highlighted words or phases to oth-
er section of text or diagrams on any page. It is as tough all the pages of a
book were loose and could be acessed in any order the user chooses.

Linear Information Access

== = | Ll
= Z[/ —
—_:—: f/ \E
12]3]a]s 'é — 2 3
Figure 2 o
T

ki

W

hotword Diagra

3

Figure 3
Nonlinear Information Access
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1. One company considered the use of authoring tool as a criterion.

2. Only two companies used common criteria, in the field of data compres-
sion, namely the JPEG and the MPEG 3 and 4.

3. The remaining companies did not cite common international criteria.
According to the questionnaire, the findings regarding the operating sys-
tems used by the companies are as follows:

- Most of the companies use the windows' operating system. Of these, nine
companies use the 3x windows; 8 companies use windows 95; one compa-
ny uses NT windows; two companies use the DOS as an operating system,
whereas only one company uses the MAC or the OS/2 or the UNIX (SUN)

system respectively.

1.4 Interactive links:

Interactive links represent an integral part of multimedia(16) because the
user can point with a mouse and click on certain screen "objects” such as a
button or highlighted text and cause the program to respond in a certain
way. Some software uses what is often called "balloon help”. With this fea-
ture, if anyone move the mouse pointer over a word or illustration that has
additional information, an explanatory window automitically opens up with-

out the need of click on the mouse button.

These interactive links, together with the information they connect, are
often referred to collective! . as hypenmedia. Mare specific terms, such as
hypertext (hotword). hypcrgiaphics, and hypersouid, indicate what type of
information is linked. It is th's interactive nature of multimedia that makes it

extremely usefu! in providing information 10 the gaer.

Unlike a book (figure 2). which 1s destgned 1o be read from the top of the
page down and fron: cover to cover (sometimes calied "hmear” information),

multimedia allows users to access informancn any way they choose
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Table 3 Supportive Software Useful for

Developing Multimedia Programs
Software Type Function
World processor Develops text
Scanning Scans graphic images or text
OCR Interprets scanned characters text
Screen capture Captures images from computer screen
Conversion Converts graphics formats
Painting / drawing Creates and modifies graphic images

"Clip" software

Animation / sound

Communications

Provides simple graphics, animation, and
sound clips

Creats animation and sound

Downloads public-domain graphics
software; exchange information with other
users

2. One company cared to consider quality assurance as one of the multime-

dia development phases. This may be considered as a positive phenome-

non for ascertaining product quality. It is also noticed, in connection with

this company, that its phases of revision and tests are numerous.

3. Only two companies cared to underscore the imporatnce of mentioning

the design of graphical user interface.

4. Two companies underserved the phases of producing and distributing the

product as one of the phases of multimedia development.

As to the criteria that have to be taken into account in multimedia devel-

opment, only seven companies out of eleven responded to this question.

Their answers, however, indicated the following:
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+ C language

+ CENTURA Team Developer
« 3D Studio

« Borland C++5

» Tool Book

* Delphi

« Creative Wave Studio

It is noticed, however, that each company uses more than one authoring

tool.

1.3.2 Supporting software:

Some authoring tools do not have the capabilities to produce the type of
graphics, animation, or sound required by the multimedia application or the
developer need some very specialized software to perform tasks not even
possible with authoring software such as optical character recognition. Most
muitimedia developers use a variety of additional software to produce files
that they incorporate into a multimedia program. Table 3 provides some

types of supporting software(19),

Meanwhile, according to the analysis of the questionnaire applied in the
GITEX'96 exhibition and referred to in the introeduction of this paper, multi-
media development phases were revealed through revelant feedback. Indica-
tions are that there seem to be some discrepancies between those who filled
the questionnaire vis-a'-vis the multimedia development phases. However,
the main elements of the relevant development processes are alike and com-
patible with the commen multimedia development taking into account the

following:

1. One company cared to mention the compression process in the devel-

opment phases.
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Table 2 Features of an Authoring Tool

Text
Hypertext
Auto-hypertext
Text style
Text importing / exporting

Graphics
Integrated drawing tools
Clip art
Graphics importing
Supported resolution

Animation
Integrated animation tools
Animation clips
Animation file importing
Recording and playback capabilities
Transition effects

Sound
Fidelity
Sound clips
Sound file importing
Recording and playback capabilities

Interactive links
Navigational control

Baookmark feature
Automatic linking capabilities

Programming environment
Scripting language
ebuggers
Runtime system

Speed

Documentation

Working demoversion

Tecnhnical support
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5. Facilities interworking between previously completely separate services.

The generalization of digital ransmission techniques will make it possi-

ble to introduce advanced virtual presence services.

1.3 Software:

In the context of multimedia, there are two categories of software:

1. Authoring tools.
2. Supporting software

1.3.1 Aythoring Is:

Five main components of multimedia must be taken in consideration
when determined the features of authoring tools, text, graphics, animation,
sound, and interactive links, and there are also some other features such as
the programming environment and runtime capabilities, speed, documenta-

tion and technical support. Table 2 summarizes these features14),

According to the analysis of the questionnaire applied in the GITEX'96
exhibition and referred to in the introduction of this paper, as regards author-
ing tools and programming language used in the multimedia development
phases, the companies who are subject of the questionnaire, the relevant
findings are:

- The most common authoring tool used is the video for windows used by
seven companies.

- Next to this tool are the following ones in order of pereference:

+ The V.Basic: used by six companies.
+ The Visual C: used by four companies
+ The author wave and the micromind director: used by two companies.

- Only one company uses each of the following tools:

« Astond director
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2. Multimedia software development.
3. Delivery tools

From the writer point of view there are five elements of multimedia:
1. Telephone

2. Audio visuval (TV)

3. Computer (digital)

4. Software

5. Links.

L1 Telenl { audio visual

The telephone and television(12) started with analog technology. The tel-
ephone network developed into a worldwide system for switched point to
point communications. Television developed into a broadcast system aimed
at a mass audience. The two systems used similar technology for transmis-
sion and storage (cables, radio, magnetic recording) but customized to their
own specific needs.

1.2 Computer (digital);

The digital computing provides the capability to process, switch and
store images and sound digitally. This offers a more efficient way of deliver-
ing the traditional services but also creats the opportunity for a range of
more advanced services.

Digital signal representation and processing techniques make it possible
(13).
tor .

1. Increase image quality, definition and realism.
2. Associate multilan guage and surround soundtracks with video streams.
3. Create advanced interacive audio visual services.

4. Transmit moving images over narrow-band networks.
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methods of compression assigned to them such as DLL's and Cinepak. Con-
cerning type of digital audio used, six companies use the MIDI and 11 com-
panies use the WAYV.

As type of digital video used:

5 companies nse the MOV
8 companies use the AV1

one company uses the FLC
one company uses the FLI

one company uses the animation interactive (Astond).

Relating to the multimedia platform, 9 companies use the Stand alone,
four companies use the LAN and one company uses the Internet. Mean-
while, the protocols used in those companies having networks are the TCP/
IP, IPX / SPX and 1SDN.

HOW INTERACTIVE MULTIMEDIA WORKS

All interactive multimedia systems are required to handle massive

amounts of information - be it text, graphics, animation, sound or still or
moving pictures, as follows19):
1. A scenario has to be setup to design the interactive navigation system.

2. The producers must convert the visual or sound information they receive

from analog to digital signals. Then they must store this information.

3. They must transmit and process it {i.e., convert the signals back to analog
from digital).

MULTIMEDIA ARCHITECTURE

1. Elements of multimedia:
There are three elements of multimcdia(”):

1. Multimedia hardware, operating system and graphical user interface.
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7. Evolution of multimedia stages.

There are three of multimedia stages explore in the following table.
Table 1- Multimedia Stages

Stages | Processor | Application CO"_}PTCISSiOH Network Authoring Tools
ools
First | Intel Image and | JPEG (Joint | Local area | Hypermedia au-
80386 and| animation | Photographic | network thoring tools
Motorola Expert Group) | based on
video com- | ethernet and
pression lech- | token ring
niques
Second | intel Moving JPEG and | FDDI (Fiber | Object oriented
80486 and| and still | MPEG-} Diswributed multimedia author-
MC 68040 | images, 16 | (Moving Pic- | Data Inter- | ing tools that in-
bit audio turc Expert | face net- | coroporate text,
Group) video | work) graphics, anima-
compression tion and sound
Third |Pentum | Full mo- | MPEG -2, -3, | PSTN/ISDN | Integrated object
and power| tion VCR |4 network oriented multime-
PC quality dia authoring tools
video,
moving 1o
NTSC/
PAL

Meanwhile, according to analysis of the questionnaire applied at the G1-
TEX '96 exibition and referred to in the introduction of this paper, the appli-
cations referred to in Table 1 are produced by most of the companies. These
companies are subject of the questionnaire, since they produce multimedia
containing texts images still images, animation and sounds but without full

motion video's applications.

Regarding compression, tools, four companies do not use them, whereas
three companies use the JPEG; one company uses the MPEG-1; another
company uses the MPEG-2. Also, there are other companies which use other
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PSTN/ISDN networks. The fixed network (PSTN /ISDN and CATV) will
develop limited broad band and two way capabilities (ADSL, return
channel on CATYV etc.) therefore enabling the uptake of advanced servic-
es such as video phone, multimedia communication, interactive TV (ITV)
or video on demand (VOD). Digital technology and satellites services
will deliver more channels allowing near VOD (N-VOD) to be offered.
Multimedia newspaper may also develop. Satellites will continue to pro-
vide N-VOD and also possibly take a share of the mobile communication

market.
Services
V Phone
Voice Dala
multimedia

* !

Virtual presence

VOD/TV

*

Analog TV Digital TV
and Radio {(N) YOD

/ /

Representation /

Analog Wave form Object based

PCM coding coding

Figure (1) Evolution of Multimedia Communications
and Representation
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b- image processing, such as in the field of medicine where a multimedia
information "package" contains images to be manipulated by the user.

4. A third branch emerging slowly where applications are commerically led
(i.e., mass market is envisaged comprising potential buyers for a muld-
media product developed on a workstation). It will not be long (probably
before the end of the decade) before this workstation-based application
can be delivered direct to the consumer via ISDN or broad band commu-
nication networks. This would mean that the product would be accessible

10 many users simulatenously.

5. It has been predicted that local dissemination platform in the shape of
stand alone systems will have their share of the market halved by 1997
and that the market share of distributed platform dissemination via ISDN
will mushroom from practically zero to take 50 % by that time. For this
delivery method to take off two crucial elements are needed:

a- the establishment of transnational and compatible digital networks;
b- the emergence of leading edge users.

6. By the year 2010 it seems reasonable 1o assume that there will be many
more TV programmes available to the customer and that many of these
will be interactive in nature. The boundaries between computing, com-
munications and broadcasting will have largely been eliminated and user
friendly multimedia terminals with flat panel displays will provide access
to a wide range of entertainment, communication, infomation and educa-
tion services. Broad band connection to both workplace and home will
eliminate the local loop "bottleneck™. service designers will be able to
trade bandwidth and coding complexity to achieve the desired service
features and usahility. A graphical representation of a likely evolution
scenario for the convergence of customer services and accedd network is
depicted in Figurc](g).

The bulk of today's TV services are delivered over terrestrial networks
whereas phone and data transfer services are mainly relying on the
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(e.g.. text, presentation, graphics, animation, voice), and i is allowing infor-

mation to be linked by association®,

4. Importance of interactive multimedia services
6)

Interactive multimedia services have the following importance(

I. Interactive television, combined with widespread use of video conferenc-
ing and the ability to access multimedia databases from the home, open

new possibilities in areas such as education, retailing and medicine.
2. 1n almost every business sector, disuributed muliimedia services will:

a- provide universal access to huge information banks;

b- reduce travel through telepresence or remote shared work spaces;

¢- enhance personcl communications through advanced mobile system.
3. Multi-lingual services will be a powerful force for economic development

and social cohesion.

4. A rapidly developing multimedia sector will create new employement op-

portunities.

EVOLUTION OF MULTIMEDIA
Multimedia evolved through these stcpsm:

1. In the 1980s multimedia applications were used extensively in the educa-
tional and professional training fields 10 equip students and workers who

needed 10 get to grip with new technology.

2. By using multimedia techniques the training could be tailored to specific

groups of workers and delivered on site.

3. In the early 1990s multimedia has grown away from its training and edu-
cational bias into applications serving business, such as:

a- in a museum or tourist office (called "point of information™);
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Multimedia is a computer facilitated integration of multiple information
formats. As such, multimedia includes the use of two or more media forms
including static media: text, data, graphics, still image, and dynamic or time
varying media: animation, full motion video, speech, and non speech au-
dio"®.

2. Interactive multimedia is defined as

"A specifically designed way of combing sound, still and motion pic-
tures, graphics and animation, and data and text together with the interactive
capabilities of a COmputer"(S).

3. Hypertext vs Hypermedia

Hypertext may be defined as the concept of identifying relationships
among units of text-based information and providing computer supported
navigational paths to this information by traversing through pre-defined net-
works. In other words, hypertext can be thought of as a computerized net-
work of nodes or database objects and links or arcs used to traverse between
nodes. Hypermedia extends the concept of hypertext to include multimedia
in addition to simple text document display. Multimedia greatly enhances
the explanatory power of these systems and allows a wider range of infor-
mation to be extracted and conveyed to users. The term hypermedia thus
contains two distinct concepts. The first is the notion of navigating through a
network of nodes. We use the term hyper-navigation to denote the action
traversing through a hypermedia network. The second distincit concept is
that the nodes of the network may be multimedia objects (i.e., text, graphics,
animation, images, full-motion video, sound, ctc.)(4).

Frequently, the terms multimedia and hypermedia are used interchangea-
bly, however, htypermedia is deined as a kind of multimedia management
and delivery system that links two or more media in an associative, nonline-
ar way, through a software application program. Hypermedia have several
information structures where links are explicit, it also a form of multimedia

-184-



to identify relevant technical aspects on the basis of practical application.
The questionnaires are distributed among multimedia producing comapnies
in Egypt and similar companies in the Middle East as well as those compa-
nies producing Arabic multimedia on a global level. The questionnaire was
distributed at the 16 th GITEX exhibition held in Dubai, November 3-6,
1996. The exhibition paraded major world and Middle East computer com-
panies, with ulltra modern computer and programming technology on dis-
play, ranking third among the best and biggest computer exhibitions world-

wide.

More than 400 exhibitors and programmes’ developing companies par-
ticipated in this exhibition that attracted more than 100,000 visitors with to-
tal sales of about 50 million UAE Dirhams in 1996. The prime consideration
in the distribution of the questionnaire was that the main activity of a com-
pany is only the evolution of multimedia programmes. Hence, the question-
naire”") was distributed to 16 specialized multimedia companies(*), of which
11 companics(*) returned the questionnaire while 5 others declined.

Meanwhile careful considerations were exerted, making sure that filling
the questionnaire was done by either the titles developers, if available at the
venue, or by the technical supervisors in these companies where pro-
grammes actually took place.

BASIC CONCEPTS OF MULTIMEDIA

1. Multimedia is defined as

"Multimedia is at the combination of two or more component technolo-
gies such as audio, video, image, graphics, and alphanumeric data™(1),

* See Appendix 1 (The Questionnairg).

* See Appendix 2 (Names of Companies and Officials who retumned the questionnaire and
were intervicwed).

* See Appendix 3 (The multimedia tides produced by these companies and an abstract
thereof).
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INTRODUCTION

There is not the least doubt that we are now at the threshold of the multi-
media era. The multimedia evolution taking place in this domain is clear
since it is used in many fields, such as education, training, marketing, indus-
try and administration systerns. Multimedia, however, depends on interac-
tion between text, sound, graphic images and motion, through a single appli-
cation, thereby rendering it more attractive, to its users, as an information

system,

Meanwhile, fast-paced evolutions taking place within"personal comput-
ers industry and increased storage capacity of the storage media, especially
the CD-ROM, have become one of the key components of the personal com-
puters. In addition to current changes in semi-conductors, and the evolutions
that have taken place in the field of programmes such as in data-
compression, the authorng tools and object-oriented programming have
completely paved the way for the preparation of various multimedia applica-
tions.

However, it is noticed that ongoing evolution in this aspect of computer
sciences in the Arab countries, is not a match to and lags behind in the cur-
rent development compared with foreign countries that have greatly ad-
vanced in this field.

In this light, this paper is an attempt to identify the status quo modalities
of the Arabic produced multimedia, and whether this evolution takes into
account technical rules related to the development of multimedia pro-
grammes in the foreign countries thai have advanced in this domain.

This research relied on study of available literatures that are related to
multimedia as a theoretical context of the paper. Subsequently, a question-
naire was designed and distributed among multimedia programmes produc-
Ing companies so as to know how far this industry has developed. It is also
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CHAPTER 12
INTERACTIVE MULTIMEDIA DEVELOPMENT

IN THE ARAB WORLD
By
Dr. Alaa Eldin Mohamed El Ghazali

ABSTRACT

This paper expounds the evolution of the interactive multimedia in the
Arab countries using an applied theonitecial context. The theoretical aspect,

however, includes:
1. Introduction.
2. Basic concepts of multimedia
3. Evolution of multimedia
4. How interactive multimedia work
5. Multimedia arcitecture
6. Multimedia platform
7. Advanced multimedia issues in Europe

In order to explain the findings of the applied aspect through theoretical
handling, a questionnaire is devised in order to identify the extent of multi-
media evolution in the Arab states. This questionnaire was distributed at the
GITEX'96 exhibition in Dubai, among a sample of multimedia producing
companies in Egypt, Saudi Arabia, Lebanon, the United Arab Emirates
(Dubai), Iran as well as the Arabic multimedia producing companies in the
United States and the United Kingdom.
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Part Five
MULTIMEDIA AS ELECTRONIC
INFORMATION RESOURCES






To conclude the subject, we have to admit that the Internet bekon us in
some alluring ways. It promises a great deal of rewards and benefits and yet
can be also the source of significant dangers and risks. Security needn't be
undertaken and we should think about it ellusively especilly if we are con-
cerned with the possible exposure that an Internet connection may offer.
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fics along the isolation network is blocked. The key point is to have a gate-
keeper on whic proxies SW application gateways are stored. A gate keeper
doesn't store the security screening policies and doesn't accept external log-
ins unless trusted and previously arranged for Figure(2) illustrate the protec-
tion mechanism of such typical firewalls.

Firewall while being important their cost may range from few thousands
of dollars to even much more few hundred thousands of dollars. The bottom
line is the security policy that should be decided upon first. INTERNET spe-
cialized service providers sugests a frame for security assesment of four lev-
els:

* No internet connections, every thing is forbidden, Paranoid.

* Everything is forbidden except what is explicity allowed, Prudent.

* Everything is allowed except what is explicitly forbidden, Permissive.
* Everything is allowed, Promiscuous.

To sum up, many ways and / or techniques are commonly used to pro-
vide trusted information resources in a world vulnerable to all security
threats. In order to gain an insight into the extent of using such defensive

manouevers let us have a look on the following surveyed numbers:

* Antivirus SW e emomoem e 91 %.
* Special secure modems -------=----=-=----- 54
* Firewalls --—- oo 45 9,
* File encryption ---=----- - cmeeem - 36 %
* HW security devices (ROMSs) ------------ 33 %
* Telecommunication Encryption ----------- 229,
* Message authentication coding ------------ 17 %



- scan executable and data files
- scan for virus signatures..etc
# Virus removal and file repair options

# Reporting features.

PREVENTATION IS BETTER THAN A CURE

When it comes to the point of suggesting a guideline criterion towards a
trusted, safe information resources the term FIREWALL must be first pre-
sented. Simply, a firewall is a barrier placed between the network and the
outside world. Many firewall architectures have been developed, the follow-

ing are the commonly used forms:

* Router-Based-Filters.

* Host computer gateways, or bastions.
* Separate Isolation Networks.

Router based filters, possibly the cheapest and most commecnly used ar-
chitecture, contol traffics at the Internet Protocol (IP) via blocking or pass-
ing data packets on source / destination address or port information in the
packet's header. However, the main limitations arise from the fact that the
most commonly used network services such as FTP, DNS, and X11 are not
handled by the packet filters.

Host based gateways, on contrast to the Toutes count on a computer with
more capabilities. They control at the application levels via permitting only
a customized version of the SW or what is called a proxy version. For exam-
ple the standard version of Unix based Send Mail is almost 20000 of lines
get traded with a proxy version of 700 lines that would allow only mail mes-
sages after verifying they fit into the programmed reslrictions.

A third form of establishing a firewall is via creating a special isolation
subnetwork which stands between the local and the external networks. Traf-
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the server as well as server as well as every user requesting a load-up of

an executable.

** Keep an updated anti-viruse SW dedicated for the applications used at
the end-user workstation level.

** Keep an eye on new reviews on updated virus-lists and their counter-
parts.

** Remember that the bottom-line of proper selection of anti-virus SW is ef-
fectiveness: ease of use, detection capability, and their management fea-
tures.

** Preventation is better than a cure so whyn't consider investing a 10-15 §
for an antivirus ROM plugged into your workstation. Such ROMs con-
tain scanning SW and can fit onto a socket of most ETHERNET and
TOKEN RING network adapters.

** Consult always updated reviews and checklists for assessment of proper
cost-effective anti-virus SW. A quick guideline to selection should be:

# What LAN-operating systems are supported (Netware, Windows-NT,
0S52..etc).

# Workstation or client operating system support (DOS, Windows, 0S/2,
Unix, Apple..etc).

# Mechanism of operations

- sgparate server and client SW

- server updates signatures on other LANs

- remote server scan

- real time scan on user copying files onto or off server.
# Scanning Options:

- scan executable files
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* VIRUSES what a problem especially if we consider those nasty ones at-
tacking all defensive levels of network securities succeeding to propagate
into end users without getting detected!.

When it comes to a problem of viruses, many questions should jump up

to the subject.

* Can I count on built in defensive levels of the operating system of my net-
work? If not what should [ know? Simply but truly, virus even the simple
ones that isn't even a network specific virus can end with a disaster. For
example, a well known virus such as Jerusalem which infects the execut-
able files covering the inlet to any network, no mention the LOGIN.EXE.
Even though, systems try to make such files Read-Only such a virus can
turn them into Read-Write while infection and leave them infected ready
to spread-out every new Log-In is attempted, thus threatening the whole
spectrum of the network users. Consequently the problems with viruses
get more and more for a number of reasons:

* Getting measures to stop viruses at the end-user levels is very expensive,
besides it isn't guaranteed all the time.

* Large networks based on different operating systems need lots of anti-
virus SW programs, highly expensive and impractical.

* Moving control to the network server would make a better solution than
the preceeding two examples, but it wouldn't solve it all!. Eventually
NETWARE - based networks would rely on loading special anti-virus
SW such as Netware Loadable Module (NLM) but there still possible
dangers of having some nasty viruses penetrate the network.

Don't surrender very easily, there are a number of tips as well as security

maneuvers to such problems:

** Detect viruses on the fly when getting onto the file server by setting up
the server SW to keep monitoring every request to copy files on or off
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Defensive Manouvers

Antivirus SW

Special Secure Modems

Fire Walls

File Encryption

HW Security Devices (S - ROMS)
Telecommunication Encryption

Message Authentication Coding

91 %
54 %
45 %
36 %
33 %
22 %

17 %
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* The worst is a 57% of the MS-DOS/MAC PCs.

Such numbers should go just for a look but some fear should be stimular-
ed in every one interested in long life safe information. Meanwhile, such
figures shouldn't scare us a lot rather than warning us to pay more and more

for securing our systems.

THREATS AND DANGERS: HOW AND WHY?

Simply security threats target the main objective of any safe computer-
ized inofrmation resource; the Privacy and the Integrity. For instance threats
are trying to break privacy by different ways of disclussing of data. Others
attempt to make unauthorized modifications of data. There are plenty of
ways to enforce surrendering the two principle security objectivies. To sum-
up the threats mechnsims may follow one or more of the following pattemns
as depicted in Figure (1):

* BROWSING via searching through the main memory or secondary stor-
age via vulnerable communication channels and/or media. It is also possi-
ble if a user has an access to the network to unauthorized regions.

* LEAKAGE is a second form of losses via processes with legimate access
to data resources. For instance a Compiler can leak a valuable SW while
it is being complied. Also a file editor could leak classified data to a user

without a security clearance.

* INFERENCE is always the means for intelligent intruder to deduce confi-
dential data about individuals and or user accounts via correlating re-

leased statistics about groups of individuals or via careful tracing a num-
ber of Log-1In's.

* MASQUERADING or the highjaking of unauthorized intruder that
mange to access the system across another user's account, eventually he
can then do what he likes!.
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* SECURITY POLICY is always undertaken when being rushing up out-
puts and more outputs!.

* ERRORS introduced accidentally or hostile via viruses or other threats
propagate rapidly through out the entire system.

Consequently the computerized information features a number of holes
and have a wide number of opened doors for threats. How much dangers?
Let us revisit a number of statistical figures gathered recently on early 1996
from a survey covered the security reports of 1271 information networks
over the two years 1994-1995. The number listed below present a wake-up
warning for all network managers, let-us have an insight into the following:

* OVER 50% ----------- ! Actual losses or interruptions
* OVER 83% ----------- ! Unauthorized accesses.
* OVER 85% ----------- ! Penetrations through security levels

What a danger? Some even have some untrue throughts about playing
secured hiding behind traditional built in secuirty in operating systems of
larger platforms serving their networks. Unfortunately, this isn't even true
especially with increasing hostility in our world especially for information;
isn't the real power? In order to gain an insight into the measure of possible
dangers along different platform let us also consider the following surveyed
and analyzed results over the span mainframes to PCs:

* Almost 4% of the mainframe servers have reported insecure (MVS servers
despite all the built in security shelis).

* ABOUT 22% of the UNIX-based servers (workgroup and even the depart-

mental servers).

* Over 14-19% of the reported LAN (Netware, PC-server and / or mini-

server).

* Over 27-37% of the OS/2 and window-NT based systems.
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Throughout this paper, an overview about the many threats attacking
communication networks and consequently information resources are high-
lighted. A proposed set of guidelines are presented in an attempt to suggest a
precaution criterion. Many control measures spanning the range of access
controls, interference controls and information flow controls. These would
emphasize a number of definsive maneuvers currently applied which include

Firewalls, Secure modems, Encryption and HW-secured devices.
INFORMATION ERA:
A WORLD OF THREATS!

We all admit the value of information and the great importance of au:
mating our data and information resources via computer based information
systems. Having no problems with connectivity in a world of INTERNET
why not enrich our data resources from others: this is the nowadays pattern
for most end-users and networks. However there are a number of important
characteristics of CBIS that contribute to security concerns. These would ad-
dress:

* FORGERY:; that ends-up with modified information in an unauthorized
way'.
* ACCESSIBILITY'; which should reminds us with the fact that stored data

is more accessible at remote sites; possibly far away than we may think

about, than in manual stored forms.
* RETEIVITY; that deleting computer data is not always the end of the

road!, there may be images still residing that can be recovered back.

* PERSONNEL & SUPERVISION is always difficult because of the pro-
fessional skills and costs embedded. How many of our information center
security officers understand the technigues, the threats and the precau-
tions,
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CHAPTER 11
DATA SECURITY THREATS
AND DEFINSIVE MANEUVERS:

A PROPOSED GUIDELINE CRITERION
By
Dr. Nashaat El-Khameesy

ABSTRACT

The great advances in information technologies as well as the amazing
connectivity between information centers allover the world have created a
greedy aptitude for end users o compete in opening their networks and get
connected to others via many available international networks; especially

the INTERNET.

Such atractions shouldn't hide from us the many dangerous threats that
may end-up with our valuable information and data resources be missed-up,
stolen or even be damaged.

Many dangerous are threatening our data resources especially when we
pay no considerable attentions to security considerations. Such threats may
take many forms spanning a number of wide possibilities and environments.
Stored data are exposed to leakage and inference while connectivity may
cause tampering with data and may result in accidental destruction. Viruses
have been intelligent enough 1o threat our valuable information center pene-
trating all traditional built-in defensive lines at and or inside the network do-
mains. On the other hand, we shouldn't give-up, there is always precautions

if not cures.
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prevent congestion (lost), then we can calculate the cell loss ration, the

average queueing time and the average response nme.

Update of minimum spanning tree:
if Next time period
then * For each link clacuiate :ts average delay.

* Construct the minimum spanning tree using the delay between any two
nodes as a metric to calculate the shortest paths between any two
nodes (26-29),

* Update the next time period.

SUMMARY AND FUTURE WORK

Simulation can be defined as the process of designing a model of a real
system and conducting experiments with the real model, for the purpose of
either understanding the behavior of the system or of evaluation various
strategies for the operation of the system. Simulation provides the flexibility
to build either aggregate or detailed models, simulation can be used in de-
sign, procedural analysis and performance assessments. The principal ad-
vantage of simulation is its generality, two models exists in simulation, dis-
crete model and the continuous mode! where the variables changes
continuously. This paper is illustrated as follows, section II gives an over-
view to ATM networks, section III illustrates the simulation variables, sec-
tion IV describes the event oriented driven simulator given in order to simu-
late ATM networks.

As a future work we will try to build this simulator and differentiate be-
tween different protocols solving the different problems in ATM networks.
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then Update the minimum spanning tree

« if an old cell reaches its final destination
then * Update the cell state
* Update the response time.
* Remove the cell from the network.
* Decrease the number of cells circulating in the network by 1.
« if an old cell try to reach a transit node
then if this node doesn't have any free buffer
then the cell is loss.
Increase the number of cell lost due to non free buffer by 1
else * store the cell in the buffer of this transit node.

* gearch the cell's path from its header to find the next
node

* Try to allocate the bandwidth needed by this cell.
if the links leading to this node have free bandwidth less
then or equal to the needed bandwidth for this cell
then start to send
* Remove the cell from the node buffer
* Update link state
* Update queueing time
else the cell is in wait state in the node buffer.

5- Since by the end of step 4, there is no cells in the node's buffers, all
the hinks are free, and all the cell's state are set to one of its final states:

reach the destination, rejected due to non free buffer (lost), rejected to
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then Update the minimum spanning tree.
» if the number of cells circulating in the network = threshcld number
then * the celi is rejected due to congestion.
* Increase the number of rejected cells due to congestion by 1.
else if the source node doesn't have any free buffer
then * reject the cell due to buffer shortage.

* Increase the number of rejected cells due to non free
buffers by 1.

else * store the cell in the buffer of the source node
* Increase the number of cells circulating in the node by 1.

* search the spanning tree to find the path the cell will take,

store this path in the cell header (path parameter).
* search this path to find the next node in the cell route
* Try to allocate the bandwidth needed by this cell

if the links leading to this node have free bandwidth less
than or equal to the needed bandwidth for this cell then

start to send.
* Remove the cell from the node buffer.
* Update link’s state.
* Update queueing time.
else the cell is in wait state in the node buffer,

4- Repeat the following until reaching the arrival time (i +1) or (if there

1s no more new cells and there are old cells in the node buffers):

« if Next time period
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1- At each source node:

for each type of service j, generate a number of cells.
for each cell i
¥ type () =]
* destination (i) is generated randomly.
* if 1 is the first cell generated at node i for type j
then Arrival time (i) is generated randomly (0 < time(i) < 0.1)
else Arrival time (i) = time (i-1) - In (R) / arrival rate (j)
R is a random generated number (O<R<1).
Stop generations when time (i) reach the simulation time.

2- Sort the cells according to its arrival time, then give each one a se-

quence number according to their arrival time.

So at the end we will obtain a set of cells each one has the following in-
formation:

sequence number, type, source, destination, arrival time.
2- Simulator:

In this pant, the ATM network's work is simulated, in the beginning
the simulator will receive the input cells generated from the arrival
generator with the following information: sequence number, type,
source, destination, arrival time, but at the end each cells will have the
following information: sequence number, type, source, destination, ar-

rival time, state, path. The following steps describe the built simulator.
3 - For each newly arrival cell i

+ if time (i) € Next time period
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& State:
Represents the state of the cell at any time:
* New arrived.
* Under transmission.
* Reach the destination.
* Rejected due to non free buffer (lost).

* Rejected to prevent congestion (lost).

ALGORITHM

The built system will be divided into two parts, the first one is the cells
arrival generator and the second one is the simulator. The reason of the two
parts were separated is that in each run of the program, the input cells are
generated randomly in the first part, so in order to compare between differ-
ent protocols it is convenient to use the same inputs to obtain a good com-
parison.

Cells

Arrival Simulator
Generator —

Fig. 6 Algorithm's pan:

1- Cells Arrival Generator:

In this part the cells are generated randoun:ly at each node taking the

following steps:
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B) Variable parameters:
1- Buffer content:
It is a list representing the cells stored in the node at any time.
2- Cell parameters:
Each cell must have the following parameters:
A) Constant parameters:
1- Sequence number:
Squence numbering is a mechanism used by source node to provide
cell identification for use by other nodes.

2- Typs:
This variable identify the type of the cell (data, voice, image...elc.).
3- Source nage:
Represents the first (source) node in the cell path.
4 Destinat fe:
Represents the finall (destination) node in the cell path.
B) Variable parameters:

The path and the state are changed while the cell is circulating in-
side the network.

S- Path:
Represents the path taken by the cell sarting with the source node,
passing through transit node(s) - if any - and ending with the dest-
nation node. Also the time at which the cell reach node is added,

the arrival time at each source or transit node(s) - if any -, and the
end time the cell leaves the network through the end node.
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2- Link Parameters:

Supposing there exists a number of links between any two nodes,
each one must have the following parameters.

A) Constant parameters: 2
1- Link capacities:

Represents the capacity of each link, it may different from a link to
another one.

2- Link transmission time:
Represents the time taken by a cell to traverse the link, it is constant
since the link capacity and the cell length are constant.
B) Variable parameters:
- Average link del

This parameters is used as a metric to change the minimum span-
ning tree, it reprsents the time taken by a number of cells to leave
the buffer of a node and reach the buffer of another one, this param-
eter change every time period. The average link delay between any
two nodes is represented by the average link delay of all links be-
tween the two nodes.

4- Link state;
Represents the state of the link:
* free

* transmit a cell.

J-Node Parameters:
Each node must has the following information.

A) Constant parameters:

1- Buffer length:

Represents the maximum number of cells that can be stored in the
node buffer (buffer length may differ from a node to another).
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9- Network performance parameters:

The following parameters are used to measure the performance of
the network, the cell loss ratio, the average response time and the
average queueing time, in order to have an efficient network all
these parameters must be as minimum as possible. These parame-
ters are useful to compare between different types of protocols, this
may be done by running the simulator program on the same inputs
using the different protocols and measuring these parameters.

11 s Ratio:

The cell loss ratio represents the number of cells lost to the whole

number of cells.

Cell Joss ratio = Number of cell lost

Total number of cells
b) Average response time:
The average response time represents the average tme each suc-

ceeded cell takes to reach its destination.
Total time taken by succeeded cells

Average response time =
Number of succeeded cells

The average queueing time represents the average time each cell re-

main in the buffer of any node before start its transmission.

. Total time taken by the cells in the buffers
Average queueing time =

Number of cells
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- Cell si

Represents the length of any cell (cell length = 53 octet as men-
tioned above).
- Time period:
represents the time period after, if the network must change its min-
imum spanning trees, in order to find the best routes between any
two nodes.

4- Simulation time:
Represents the run time for simulator.
Represents the arrival rate used to generate the cells at any node,

the arrival rate may be different from one service type to another
one.

6- Propagation delay:

Represents the propagation delay for any cell.

7- Maximum cells threshold:

This parameter represents the maximum number of cells circulating
in the network to avoid congestion.

B) Variable parameters:
- Minim nin
A tree is a set of connected undirected arcs that contains no cycles,
for a network containing n nodes, a spanning tree is a set of n-1 arcs
and n connected nodes, a minimum spanning tree such that the sum
of all the distance for each arc in the tree is a minimum with respect

to all spanning trees for the network, this tree is used to find the
path with minimum distance between any two nodes.
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In this paper we will consider the third type.

» A method to prevent congestion must be used to control the flow inside the
network (7-13), in this paper we will use the most simple method by limit-
ing the number of cells to certain limit.

» A bandwidth allocation method must be used to allocate the bandwidth
needed for each call (12-20), in this paper we consider the simplest first in
first out concept.

SIMULATOR VARIABLES

In order to build the simulator some parameters are needed, some of
these paramateres are constant, these paramaters must be known before the
simulator start to work, and do not change during its work, the other param-
eters are variable result from simulator work and may change at any time.
The simulator parameters are divided into four groups: network parameters,
link parameters, node parameters and cell parameters.

1- Network Parameters:
Network parameters are the parameters defined for the whole network.
A) Constant parameters:
1- R;gchabiliggr martix of the network:

The simplest way to deal with a network is to consider it as a graph
represented with a nxn matrix R where n is the number of nodes in
the network.

nodesaand b

R ,, = {length of the link connect the two nodes, if 2 and b are connected
by a direct link

={ 0 if no direct link exists between a and b
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Some concepts must be known before describing the simulator:

» Virtual circuit concept - not datagram - is used in ATM network, each cell
will have its path stored in its header once it reaches the source node in

the communication subnetwork.

» Talking about node's buffers and links for multiservice B-ISDN, for each
node we may have a number of buffers each one carriers cells from one
type of service, each type has its own link to send on it as shown in fig.
5a, or as shown in fig. 5b each node has n bufferd as in the first type but
they all share only one link. In fig. 5c each node has only one buffer but
there is a number of links between any two nodes. Finally in the last type
there exist only one buffer for each node and only one link between any
two nodes. Note that the output of the links goes to the ATM switches.

lﬂ"— I

| l

Fie 5. Fig. Sb

By 8. Fig. S d

-153%



VP

vC

vC D Transmission path ( | VP (:): vC
VC E@EQ Al vC

Fig. 3 Relation between transmission path
virtual path and virtual channel

¥YC swiich

Ve, Ve, vg, | Ve

VP, vC

ve, [
=T -

vq Py VP (;: vQ
vC

Yo
VP switch

Fig. 4 Virtual channel / Virtual path switching

-152-
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Convergence C
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Physical medium M :

Fig. 2 Asynchrenous transfer mode layers functions

The ATM layer has two heirarchical leveles, virtual channel level and
virtual path level (1-6), the virtual path is a logical direct link between two
nodes and includes a number of virtual circuits, each virtual path has a band-
width which defines the maximum number of virtual circuits carried by it,

fig. 3 shows the relationship between virtual channel. virtual path and trans-

mission path and fig. 4 shows the virtual channel / virtual path switching,
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48 for the real information), the information field is available for the users,
while the header carriers information that pertains to the ATM functionality
of cells.

The term Asychronous in the name of ATM refers to the fact that in the
context of multiplexed transmission, cells allocated to the same connection
may exhibit an irregular recurrence pattern as they are filled according to the
actual mode as shown in fig. 1 (2).

Header user information

Fig. 1 Asynchronous Transfer Mode principles

Fiber optics or satellite are preferably used in ATM transmission since
they offer the high speeds needed by the various type of service. ATM net-
works are organized in three layers, physicsal layer which is decomposed
into transmission convergence and physical medium sublayers, ATM layer
and the ATM adaptation layer (AAL) which is decomposed into conver-
gence and segmentation and reassembly sublayers, fig. 2 illustrates the func-
tions of each layer (1-3).
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cither understanding the behavior of the system or of evaluation various
strategies for the operation of the system. Simulation provides the flexibility
to build either aggregate or detailed models, simulation can be used in de-
sign, procedural analysis and performance assessments. Simulation model
assumed that a system can be described by a set of variables, with each com-
bination of variables values representing a unique state of the system,
changing the values of variables simulates movement of the system from
one state to another, so the dynamic behavior of the model can be studied.
Two models exists in simulation, the discrete model where the variables of a
system changes discretely at specified time, and the continuous model where
the variables changes continuously. The principle advantage of simulation is
its generality, note that since the arrivals are generated randomly so addi-

tional runs must be made for different model parameters.

In this paper an algorithm using event oriented dnven method is given in

order to simulate ATM networks.

The rest of the paper is divided into 5 sections, section II gives a over-
view to ATM networks, section IIl illustrates the simulation variables, sec-
tion IV describes te event oriented simulator and section V summary and fu-

ture work are given.

ATM OVERVIEW

Broadband integrated service digital network (B-1SDN) is a network
which support services with both constant and variable bit rates such as data,

voice, images, grapics and video (1-3).

Asynchronous transfer mode (ATM) is the transfer mode for implement-
ing B-ISDN, in which all information to be transferred are divided into fixed
length slots called cells, each cell is of length 53 octets (5 for the header and
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tasks highly instructed environment. Broadband integrated service digital
network (B-ISDN) is a network which support services with both constant
and variable bit rates such as data, voice, images, graphics and video. Asy-
nchronous transfer mode (ATM) is the transfer mode for implementing B-
ISDN. Several problems must be handled using this network (1-20).

System performance evaluation is a measurement of system perfor-
mance, problems with measurement are exacerbated when one deal with ge-
ographically distributed components such as a computer communication

system.

Modeling is necessary in sysytem design and development to estimate
the performance that will be attained once a system is implemented. Model-
ing may be a more practical approach to performance evaluation of a work-
ing system, especially in the evaluation of proposed system modifications.
Modeling has no effect on the measured system and also gives reproducea-
ble results and is amenable to evaluating alternative system structures. Mod-
eling of computer communication systems may be done by two ways, ana-
lytic modeling and simulation (21-25).

Analytic modeling is based on sufficient abstraction of systems that pro-
bablity theory and other tools of applied mathematics can be uscd to develop
equations characetrizing system performance. Once the equations are devel-
oped, numerical methods are usually used to solve the equations for the de-
sired performance measures. For an analytic model to be mathematical trac-
etable, usually, it will either represent only a single system resources in
substantial detail or it will consist of a network of queues, each representing
a resource, where the representations of the resources and their interactions

take fairly simple forms.

Simulation can be defined as the process of designing a mode! of a real
system and conducting experiments with the real model, for the purpose of
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CHAPTER 14

An ATM SIMULATOR
By

Dr. Imane Aly Saroit

ABSTRACT

A computer network is an interconnected collection of computers built in
order to exchange information through several types of links. Broadband in-
tegrated service digital network (B-ISDN) is a network which support ser-
vices with both constant and variable bit rates such as data, voice, images,
graphics and video. Asynchronous transfer mode (ATM) is the transfer
mode for implementing B-ISDN.

Simulation analysis is a powerful problem solution technique, it is the
process of designing a mathematical logical model of a real system and then
conducting computer based experiments with the model to describe, explain
and predict the behavior of the real system. The ability to develop a good
model is funadamental to the success of any simulation analysis, next it
must be possible to express the model as an efficient effective model. In this
paper, an algorithm is offered to simulate an ATM network.

INTRODUCTION

A computer network is an interconnected collection of computers built in
order to exchange information through several types of links, the structure
and sophistication of the network varies over a considerable range from
highly specialized networks designed to handle specific tasks in a carefully
controlled environment, to more generalized networks that handle variety of
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quality attributes which are mainly considered in the standard are the
availability, security, and maintainability. The specific requirements that
are relevant to relevant to certain software are also included in the docu-

ment.

IEEE STANDRAD 1012
IEEE Standard 1012 deals with the Software Verification and Validation

Plans. It includes the following seven articles:

1.

Purpose: Shows the purpose and scope of the plan including the project,
the product items covered, and the goal of the V & V effort.

. Referenced Documents: Identifies the documents which are referenced,

supplemented or implemented by this plan.

. Definitions: Explains the acronyms and notiations which are used in the

document,

. Verification and Validation Overview: Includes organization, master

schedule, resources summary, responsibilities, and tools, techniques and
methodologies.

. Life-Cycle Verification and Validation (V & V): Includes management of

V & V, requirements phase V & V, implementation phase V & V, test
phase V & V, installation and checkout phase V & V, operation and
maintenance V & V.

. Software Verification and Validation Reporting: Describes how the re-

sults of the V & V activities are documented and reported.

. Verification and Validation Administrative Procedures: Includes anomaly

reporting and resolution, task iteration policy, deviation policy, control

procedures, and standards, practices and conventions.
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9. Tools, Techniques and Methodologies: Defines the tools, techniques ana
methodologies for implementing quality critena.

10. Code Control: Shows how different versions of the product are stored

and maintained.

11. Media Control: Describes the physical protection against unauthunzed

access.

12. Supplier Control: Defines how the quality of third-party software are as-
sessed.

13. Records Collection, Maintenance and Retention: Defines the way quality

assurance is documented, protected, maintained, and preservzd.

IEEE STANDARD 830

IEEE Standard 830 deals with the Software Requirements Specifica-
tions. It includes the following three articles:

1. Introduction: Shows the purpose, scope, definitions, references, and over-

view of the document.

2. General Description: Provides a perspective for understanding the specif-
ic requirements of the software in_iuding the product perspective, prod-
uct functions, user, characteristics, general constraints, and assumptions

and dependencies.

3. Specific Requirements: Contains all the details which are relevant to the
design phase of the software product. The functional requirements in-
cludes the description of the inputs, processing, and outputs. The external
interface requirements includes the description of the user interfaces,
hardware interfaces, software interfaces, and communications interfaces.
The performance requirementrs encompass both static and dynamix re-
quirements of the system performance. The design constraints includes

the standards compliance and then hardware Jimitations. The software
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The Integrated Model is a suggested model to cover the requirements of

the ISO 9001 applied to software quality assurance as well as the sequireme-
nts of the four FEEE standards 730, 830, 983, and 1012. The model is de-
signed to be used as a guide for developing a Software Quality Assurance
System as well as a basis for developing an Egyptian code of software de-
velopment standards. In the following items each one of the four IEEE stan-
dards of the model is discussed.

IEEE STANDARDS 730 AND 983
The IEEE Standards 730 and 983 deal with the Software Quality Asu-

rance Plans. It includes the following articles:

1.

Purpose: shows the purpose of the quality assurance plan and for which
product is it intended.

. References: shows which other documents are referred to in the quality

assurance plan.

. Management: defines the tasks, responsibilities and organization of the

project management team.

. Documentation: defines the documents which will be produced in the

course of the project and the criteria of assessment.

. Standards: defines the standards of coding, documentation, and testing

and how compliance with these standards is assured.

. Reviews and Audiis: Indicate< how the technical and organizational as-

sessment will take place.

. Software Configuration Management: Shows how will the various docu-

ments be controlled and how will change requests be handled, and identi-
fies the tools to be used

- Problem Reporting and Corrective Action: Defines the procedures of re-

porting, tracking, and resolving problems.

-142-



11. Reusability: extent to which a program can be reused in other app ica-

tion.

12. Integrity: extent to which access to software or data by unauthorized per-
son can be controlled.

13. Interoperability: effort required to couple one system with another.

The correctness and reliability of software are the most two crucia. fac-
tors of software quality, specially for the large systems that are used on a
continuing operational basis. Such systems are constantly being tested, as a
part of the normal operational usage, and errors continue to be uncovered
long after the system has become operational, despite all prec-.utions taken

and all disciplines used during the development phase.

The large systems are being developed by teams that collaborate over
several years, the programmers are not the future users and they have no ex-
pert knowledge of the application area in question. This indicates the need
for quality assurance standards and procedures that are adapted to meet the
software characteristics according to the defined atmbutes of the software

quality function.

INTEGRAT LD MODEL

ISO 9001 states requir--nents .or a quality system which could be adapt-
ed to software quality app .cation. The generality of ISO 9001 has to be aug-
mented by more detailed procedures that specifically aimed at quality assu-
rance for software development. The four IEEE standards 730, 830, 983,

and 1012 are meant to prvide such procedures.

The IEEE Standards 730 and 983 offer a framework for the contents of a
Quality Assurance Plan for softwarc development (5,7), the IEEE Standard
830 gives guidelines for Software Requirements Specifications (6), and the
IEEE Standard 1012 deals with the Software Verification and Validation
Plans (8).
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The traditional parameters of software quality have long been familiar as

descriptive factors. In response to these parameters specifications could be
unequivocal, testing tools could be designed with confidence, and inspection
could assure conformance to specification within the desired level of confi-

dence. The following software quality attributes are the general properties
that commonly accepted by the user as criteria of high quality software.

1.

Correctness: programs perform exactly and correctly all the functions ex-
pecte from the specifications.

. Reliability: the mean time between failure.

. Resilience: (Robustness) Programs continue to perform despite violation

of the assumed input and usage conventions.

. Usability: effort required to learn operate, prepare input, and interpret out-

put of a program.

. Maintanability: (corrective changes) The ease with which a software svs-

tem can be changed due to errors or requirements volatility.

- Modifiability: (adaptive changes) The ease with which a software system

can be changed due to changes in requirements for adding functions or
changing in external circumstances.

. Expandability- (perfective changes) improve a system response or adding

new device handler without changing its functionality..

. Portability: effort required to transfer a program from one hardware and-

software environment to another.

. Testability: effort required to test a program tc ensure that it performs its

intended function.

10. Efficiency" the amount of computing resources and code required by a

program to perform a function.
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15. Handling, Storage, Packaging and Delivery: The developer has to estab-
lish procedures for handling, storage, packaging and delivery of software

products in controllable documented way.

16. Quality Records: The developer has to establish procedures for identifi-
cation, collection, indexing, filing, storage, maintanenace, and disposi-

tions of software products.

17. Internal Quality Audits: The developer has to establish comprehensive
system of internal quality audits to verify whether quality activities com-

ply with the plan of software development processes.

18. Training: The developer has to establish procedures for identifying the
training needs that affecting the quality of the software product.

19. Servicing: The developer has to establish procedures for ensuring the

service meets the requirements of the software product.

20. Statistical Techniques: The developer has to establish procedures for

identifying the appropriate statistical techniques for the system.

There are additional two attachments related to the application of the
stadards on sof.ware projects which 2:¢ 1SO 9000-3 and 1SO 9004-2. 1ISO
9000-3 is Guidzlines for the Application of 150 9001 to the Development,
Supply and Maintenance of Software (Interprets ISO 9001 for SW Develop-
er). 1SO 9004-2 is the Quality Managei.sent and Quality System Elements-
Part 2 that Serving of the Software and Facilities such as User Suppor.

SOFTWARE QUALITY ASSURANCE

The software development projects have some rather peculiar character-
istics which indicate the need for quality assurance procedures that are
adapted towards software applications. Those characteristics are based upon

the defined attributes of the software quality function.
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5. Document Control: All documents of the standard must be controlled and

any changes should be approved and recorded.

6. Purchasing: The developer must insure that the purchased software prod-
ucts conform also to the requirements including the assessment of the

software subcontractors.

7. Purchaser Supplied Products: The software products supplied by the pur-
chaser must be verified.

8. Product Identification and Traceability: The developer must have proce-
dures to identify his software products which have a unique identifica-

tion.

9. Process Control: The production and installation processes which affect
the software product quality must be identified and carried out under
controlled procedures.

10. Inspection and Testing: Incoming software products must be inspected
and verified before they are used.

11. Inspection, Measuring and Test Equipment: The equipment must be con-
trolled and maintained. Test software must be regularly checked to en-
sure its capability to verify the acceptability of the software product.

12. Inspection and Test Status: The inspection and test status of the software
product must be identified.

13. Control of Non-Conforming Products: The developer has to establish
procedures to ensure that the non-conforming software products are not
inadvertently used ot installed.

14. Corrective Action: The developer has to establish procedures for investi-
gating the cause of non-conforming software products and the corrective

actions needed to prevent recurrence.
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cluding ISO 9000-9001 which give three different models for quality sys-
tems and ISO 9004 which gives guidelines for the individual elements of the
various standards (15).

ISO 9003 is defined as: "Quality Systems-Model for Quality Assurance
in Final Inspection and Test" (14). The phases of design, development and
installation which considered main sources of software quality are not cov-
ered under this model. ISO 9002 is defined as: "Quality Systems-Model for
Quality Assurance in Production and Inspection” (13). The phases of design
and development which considered important sources of software quality
are not covered under this model. The 1SO 9001 is defined as: "Quality Sys-
tems-Model for quality assurance in design/ development, production, in-
stallation and servicing” (12). This model is considered the most suited to
software development because it covers all phases of the software develop-
ment life cycke. The model includes twenty articles which could be applied

to software development as follows:

1. Management Responsibility: Quality policy is the responsibility of the de-
veloper management. The policy has to provide adequate organization of
the quality system and to conduct reviews on a regular basis to insure its
continuing suitability.

2. Quality System: The developer has to prepare and implement a set of pro-

cedures and instructions to ensure the conformity of the software product
to the requirements.

3. Contract Review: The developer should be capable of meeting the con-
tractual requirements which must be accurately defined and matching the
tender.

4. Design Control: Procedures must control and verify the maiching between
the dsign and the requirements including the planning of design activi-
ties, design verification, and design changes.
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INTRODUCTION

There is a real need for improving the level of assurance of the quality of
computer software. Human safety, health, security, fortune, and convenience
depend absouliely on the quality of the relevant software products. At the
same time the software products have gone into new order of complexity.
The lines of code, nowadays, are counted by millions: KLM airline reserva-
tion system has 2 millions, UNIX V release 4.0 has 3.7 millions, and the
NASA Space Shuttle sofiware counts 40 millions. A satisfactory level of as-
surance of software sysiem quality is still under questioning in most cases
(16).

Providing computer software involves greater cost and higher risk than
providing computer hardware. The hardware is mass produced using proven
technology. while software is sti'! produced mostly by the craft of individu-
als or teamns of programmers. s¢veral quality assurance methods of hardware
are adapted to be used for assuring the quality of software However, apply-
ing hardware quality assurance standards on the software de velopment pro-

cesses is still in its preliminary phases

The International Organization for Standardization ISO has issued sever-
al quality system standards (111, 18O 9000-9001 give threc different models
for quality systems and IS0 9004 gives guideline- tor the mdividua: ¢leme-
nt« of the various standards The paper discussee the mode] that considered
the most suited to software deveypment which 15 (SO 9(X)|

ISO 9001 AS A SOFTWARE QUALITY STANDARD

In the field of software developmeni, standard 1s defined as an mstruc-
tion about how document should be laid ous on paper or on computer screen
A requirements speificanon standard would pecify all the sectione expect-
ed in such a documeni and how each section t 10 be structured (:(). To date
the most successful attempt ¢ develop an wernat-onally uniform: quality
standard is ISO 9000 (1). ISO 900C are severar quahty system standards in-
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CHAPTER 9
QUALITY SYSTEM STANDARDS

FOR SOFTWARE DEVELOPMENT
By
Dr. M. M. Kabeil, Ph. D.

ABSTRACT

The International Organization for Standardization 1SO has issued sever-
al quality system standards. ISO 9000-9001 give three different models for
quality systems and ISO 9004 gives guidelines for the individual elements
of the various standards. The paper discusses the model that considered the
most suited to software development which is ISO 9001: "Quality systems-
Model for quality assurance in design / development, production, installa-

tion and servicing”.

However, the software development projects have some rather peculiar
characteristics which indicate the need for quality assurance procedures that
are adapted towards software aaplications. Those characteristics are dis-
cussed with emphasizing on their implications. A model is suggested to inte-
grate the 1ISO 9001 applied to software quality assurance with the four IEEE
standards 730, 830, 983 and 1012. The IEEE Standards 730 and 983 offer a
framework for the contents of a Quality Assurance Plan for software devel-
opment, the IEEE Standard 830 gives guidelines for Software Requirements
Specifications, and the IEEE Standard 1012 deals with the Software Verifi-
cation and Validation Plans. The model could be used as a basis for devel-

oping an Egyptian code of software development standards.
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(30)Z 3950:

It is an Information Retrieval Service Definition, and Protocol Specifica-
tion for Library Applications. This standard offerd a protocol that provides
for the exchange of messages between computers for the purpose of infor-
mation retrieval. It has important applications for library and information
service vendors, and gives guidelines for the format of queries, provides for
the transfer of databases records, and defines other record types. This stan-
dard is designed as an application layer (layer 7) protocol within OSI proto-
col suite but it is also being mapped in TCP/IP protoco) suite. The ISO
equivalent standard is usunally referred as "ISO Search and Retrieve (SR)".

-133-



(281 X.500:

This a standard that is eagerly awaited by users who have systems based
on X.400 messaging. It is another CCITT (now ITU-TSS) set of recommen-
dations and it governs international standards for directories and addresses.
Having a straight forward standard addressing system will make inter-
system / inter-computer communications easier, in the same way that stan-
dards for international dialing have made placing telephone calls abroad for
simpler than it used to be. The sandard and technology behind X.500 are
stable, and it should begin to be included in electronic messaging products

S00n.

An OSI Directory service has recently been standardized in accordance
with X.500. The X.500's Directory was developed with primary intention of
providing support for electronic mail services, address look up of networked
applications. It has many of features required for providing access to widely
distributed bibliographic information. It offers the possibility of a unified
bibliographic information framework; homogeneous access to bibliographic
information; built-in facilities for distributed searching; and natural integra-
tion with other OSI services that may be used to provide bibliographic ser-

vices, for example, electronic mail and file transfer.
(29) X Windows:

It is a standard that governs user interfaces on workstations and the way
in which data is represented and organized on networks. It was developed by

a consortium of suppliers including Digital Equipment, Hewlett-Packard,

Sun and IBM, but was originally based on a university academic research.

It is believed that the standard may be submitted to ISO, but it has a
competitive standard of its own called Terminal Management (TM) that
could supersede X Window standard.
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net, which provides virtual terminal and on any remote network system
TCP/IP runs on a large number of VAXs and UNIX-based computers and is
supported by many hardware vendors from PCs to mainframes.
(25) TOP (Technical and Office Protocol):

TOP was originally developed by Boeing computer services for the of-
fice environment of manufacturing companies. It is deliberately closely
compatible with MAP, so that manufacturers have a system that can talk to

the factory network. There is a European arm of MAP/TOP user group that
has some input in the way the two standard develop.
(26)X.25:

It is generic family of standards that govern networking, particularly
packet switching networks. It is usually associated with wide area networks
(WANSs), and with communication between local area networks (LANSs) and
concemns how data is transmitted around a network. It is a well defined stan-
dard that has been taken up extensively by manufacturers who want to make
networks talk to each other, and was originally specified by CCITT (now
ITU-TSS). It is installed by EGYPTNET of ARENTO (the Arab Republic
of Egypt National Telecommunications Organization).

@7)X.400:

This is another standard that was originally specified also CCITT (now
ITU-TSS) and has become well defincd and widely used by organizations
and manufacturers, including British Telecom. It was first ratified in 1984,
then revised in 1988. The X.400 is concerned with electronic messaging, in-
cluding process such as message handling, encryption, security, header for-
mats; and transmission protocols. Messages created for facsimile and telex
services can be handled by system written around X.400 standard.
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SGML provides rules that can be used to define tags and embody the struc-
ture in a DAD,

NA mN rk Architectur.

It is IBM's paralle] model to 130's OSI outline. It corresponds almost
layer to layer, although there are different IBM supports both SNA and OSI
in its hardware and software, but it is the only company that uses SNA as its
internal architecture. Some suppliers offer SNA facilities within their prod-
ucts. There is no way of knowing how closely SNA and OS] will have to-

gether in the future.

(24) TCP/IP (Transmission Control Protocol | Internet Protocol):

TCP/IP was orginally a US military communications protocol, which
suppliers had to adhere to, if they tendered for US military business. But it
has also become a de facto standard for suppliers who make Ethernet and
UNIX based systems.

Like de facto standards, TCP/1P is criticized for being far-too-open to in-
terpretation, and is generally held to be interim solution to a problen that
will be formally solved by proper standards ratified by ISO.

The TCP protocol controls the transfer of data and the IP protocol pro-
vides the routting mechanism. This set of communications protocols has
evolved since the late 1970's. It allows the transfer of data between two
computers having dissimilar archiecturcs and operating systems. Because
programs supporting these protocols arc available on so many different
computer systems, they have become an excellent way to connect different
types of computers over networks. The complete implementation of TCP/IP
includes Transmission Control Protoco! ((TCP), Internet Protocol (IP). In-
terwork Control Message Protoco! (ICMP), User Datagram Protocol (UDP),
and Address Resolution Protora' (ARP). Standard applications are File
Transfer Protocl (FTP), Simple Mail Transfer Protocol (SMTP), and Tele
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quality images. It means that application software written 1, include the
standard will be able to swap documents much more easily. ks a recently

ratified standard, but manufacturers are showing some interest in using it.

(21) OSI (Open Systems Interconnection):
The OSI model is recommended set of standards generated py 1SO. It

covers seven layers of computer and computer - related communica jons:

* Layer Qne, Physical, outlines how to design wiring and connecto s inter-
faced to the network.

* Layer Two, Data Link, covers hardware specifications and device arcess
to the network.

* Layer Three, Network, covers transmission routing, including error cont:ol
for X.25 networks.

= r Four. Transport, handles data flow control and transmission integri-
ty.

* Laver Five, Session, controls when and how data transmission starts and
ends.

* 1 aver six, Presentation, covers tran<'ations software to and from a univer-
sal code set

* Layer Seven, Applicaticn, governs the user / network interface.
All the standards in computing fall into one ore more of these layers.
ML ar ralized Markup L

SGML documents can be encoded using any standard character set and
they are thus easily ported between different systems. The Markup languag-
es used on computer systems required specially formatted commands to be
included that controlled how text should be formatted. These commands
were often estoeric codes to do things like change font, or put text into bold.
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- D channel, which carriers contro! information at either 16 or 64 kbits/ps.

Computers and other devices are connected to ISDN lines through sim-
ple, standardized interfaces when fully implemented, ISDN is expected to

provide users with faster and more extensive communication services.

It is a proprictary standard for transmission processing designed by IBM.
The company announced LU 6.2 and its place in its overall networking sys-
tem SNA in 1984. It is part of APPC, another IBM standard for program-to-

program communications.

The theory behind this standard is that when all components on a net-
work have APPC, based programs running on them, transparent peer-to-peer
communication will be possible. Work is progressing at 1SO to come up

with a similar capability for all systems.

There is no formal route for affecting IBM's standards-making process,
although the company is made aware of the needs of users organizations
through the IBM Computer User Association (CUA) and the PC User
Group.

AP (Mar furi jon Pri I}

MAP was originally defined by German Motors. GM took a profile of
OSI model from top to bottom, then re-engineered it to do particular jobs.
For example, The TOP messaging layers were developed to handle manu-
facturing by Robots , rather than office messaging. MAP is based on IEEE
802.4 networking.

DA icigl Document Archi rel;

This standard is now ISO standard that is concerned with the representa-
tion of mixed - content structured office documents, from memo to desk top

publishing. The documents can inciude character text, graphics, and fax
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* 802.5: Also called ANSI 802.1 - 1985, specifies the 4 or 16 Mbits/ps tok-
en ring architecture. It defines the access protocols, cabling and interface
for standards. It is also known as Token Ring LANs which prevail in the
1990's. Although the first Token Ring network was invented in 1969, the
technology was given a formal boast by IBM, which has adopted it as its
main PC LAN standard. The advantages ot Token Ring is that it is capa-
ble of being faster than Ethernet. Current predictions that speeds of 100
Mbits/ps will be soon commonplace.

* 802.6: Metropolitan Area Networkd (MANs).
* 802.6; Broadband Technical Advisory Group.
* 802.8: Fiber Technical Advisory Group.
* 802.9: Integrated Voice / Data.
* 802.10 Interoperable LAN security.
*802.11: Wireless LAN.
* 802,12: 100 base - VG.
* 802.14: 100 Base - T.
N r ices Digitgl Networ

A world wide digital communications network evolving from existing
telephone services. It provides end-to-end digital connectiviety to support a
wide range of services including voice and non-voice services, which users
have access to by a limited set of standards multipurpose customer interfac-
es. The goal of ISDN is to replace the current analog telephone system with
totally digital switching and transmission facilities capable of carrying data
ranging from voice to computer transmission, music and video. ISDN is
built on two types of communication channels:

- B channel, which carriers data at a rate of 64 Kbits/ps, and
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Multiple Access with Collision Detection) acess protocol, digital signal-
ing and mainly coaxal cabling).

802.3 15 a broadband bus networking system, which means all the devic-
es on LANSs listen at once for messages. The CSMA / C protocol means thas
when a device sends a message it listens to check if there has been a colli-
sion between its message and any other. If there has been, it sends the mes-
sage again Carrier Sense means that it listens first to see if there is a clear
path for its message. 802.3 standard is one of the most widely used network-

ing standards, especiatly by users of Novel, 3 Com and DEC equipment.
There are three versions of IEE 802.3 which are indicated as follows:

- 802.3 covers the use of CSMA media access contrel scheme over bus to-

pology as it is used on Ethernet networks.
- 802.3-10 Base-2 deals with the use of thinwire on thin Ethernet.

- 802.3 - 10 Base-5 covers the thickwire on thick Ethernet. Thé transmission
rate of both the thin and the thick wires is 10 Mbits/ps. Base refers to
baseband, 2 and 5 refer to the length of the cable segemnets (which should
not exceted 200 meters for the thickwire), hence the type 10 Base-2 and
10 Base-5.

- 802.3 - 10 Base-T deals with Ethernet on twisted pair wiring.

* 802.4: This is a standard that covers two protocols, broadband bus and
broadband token bus. Broadband networking systems can split a brand-

width into multiple transmission paths, so that multiple concurrent com-

munications can be transmitted.

Token bus describes the way messages are moved from one user to an-
other. Whenever the token is not being used, a device may claim it and

make it busy. 802.4 is usually used in industrial applications.
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is a real danger that users in different countries or industries become islands

of incompatibility.
14 M (Glo tem for Midd, mmunicarion

The central standard, developed by ETSI for digital (2nd generation)
mobile system, using TDMA(Time Division Multiple Access) techniques.
The GSM Standard has been supported by Directives 87/372/EEC establish-
ing harmonized frequency bands for it, and a Council of Europe Recommen-
dation and Resolution on its coordinated introduction. The system is of

broad range of features.
15)IBC (Integrated Broadband Communications);

It is an evolutionary concept defined as follows: "Infegrated” points to
"integrity” of the whole networks, and therefore to the proper interworking
of all its essential constituent parts, including the existing and emerging
ones: voice, telephony, packet, ISDN, broadbandm satellite and mobile. It
also signifies the integration of services (at the user and the appropriate net-
work levels);, "Brogdband” designates the total mix of services to be consid-
ered, starting from ISDN, up to what will be required by a realistic introduc-
tion of video (interactive and distributed) services; "Communications"
includes the "convential" switching / transmission / CPN functions, but also
advanced features to make service provision user - friendly, performing and

economically sound.

's Serj 2 standards.
* 802.0: LANs and MANs networks.
* 802.1: Higher level interface.
* 802.2: Logical link control.

* 8(32.3: Ethernet has become a generic name for the standard. But it is only
one trademarked version 802.3. It includes CSMA/CD (Carrier Sense,
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(9} EDI (Electronic Data Interchangel:

It is an emerging standard that will be used for exchanging standard
forms between companies. It makes invoicing and ordering miore straight-
forward. Different market sectors that have set up their own EDI neiworks,
such as the European Motor Trade and Retailing Organization are working
together on making a standard EDI format. The format includes support for
X.400, which will mean that EDI will be more widely used.

(10) FDDI (Fiber Distributed Data Interface):

FDDI uses high-speed data transmissions. It also uses ANSI X3T9.5

which covers the 100 Mbits/ps over dual counter-rotating rings.

(11) FTAM:
This is a key to 1SO standard that governs the transfer of filed from and

to different systems. It is a mechnism for managing and storing files.
12} FTP (File Transfer Proto

The TCPAP protocol uséd to Jog in to a network, lists files, directories
and transfer files. FTP supports a range of file types and formats including
ASCII, EBCDIC and binary files.

I 1P Vernmer I Profi

This stands for the US Government OSI Profile. It was developed in
close cooperation with suppliers by the Central Computer and Telecommu-
nications Association (CCTA), which is the body that advises government
offices on the system to purchase. It is considered a selection of options of
standrads that guide users who are thinking about the issues associated with
OSI. There are versions of GOSIP for the French, Germans, and US Gov-

ermment.

There are various moves to encourage associations which produce such

profiles of OS] model to agree on international standards. Otherwise, there
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band signaling technique. It uses a star topology, with stations connected to
a multiport hub. Themaximum contiguous length of 10 Base-T cable seg-
ment is usually limited to 100 meters (328 feets) because of the extreme sig-
nal interface on unshielded cabling, although 200 meters is normally sup-
ported for distance between a hub and a workstation. There are two
versions: one supports bi-directional signaling with dual-pair (four wire) tel-
ephone wiring, thus allowing hardware to see collisions; the other version

uses single-pair to support daisy chaining of multiple workstations.
2 ndard:

The generic name for the family of inieroperable IBM system compo-
nents: terminals, printers, and terminal cluster controllers that can be used to
communicate with a mainframe by means of the Systems Network
Architecture (SNA) or other protocols. All of these components have four -

digit names, some of which begin with the digits 327.
TM (A r ransfer

It is also known as cell relgy which is a fast packet-swiiching technology
for providing high-speed switched services, including multimedia and video,
over optical fiber networks. It uses high-speed data transmission of over 100
Mbits/ps, and it is considered a method used by Brandband Service Digital
Network (BISDN} for transmitting voice, video and data over a high-speed
LANs. The speeds of up to 2.2 Gigabits/ps are possible. It has found wide
acceptance in LANs and WANs networks.

(8).DCS 1800:
Standard for micro cellular communications systems developed by ETSI,
building on the GSM standard, also it is referred as PCN system standard.

Such systems operate with very small cells, varying in size between a few
hundred meters and a few kilometers.
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APPENDIX 2
SELECTED STANDARDS ON OPEN SYSTEMS

(1)1 BASE-5S:

An IEEE specification matching the older AT & T Star LAN product. It
designated a 1-Mbit/ps signaling rate, a basedband signaling technical and a
maximum cable-segment distance of 1X100 meters (100 meters).

(2) 10 Base-2:

An uncommon reference to the Ethernet standard knows as cheapernet,
thin Ethernet, or thinnet variations. It is an IEEE specification for running
Ethernet over thin coaxal cable. It designates a 10 Mbits/ps signaling rate, a
baseband signaling technique, and a maximum cable - segment length of
185 meters (607 feets), or nearly 2X 100 meters (200 meters) where stations
are daisy - chained.

(3) 10 Base-5.;

An IEEE specification for running Ethemet over thick coaxial cable. The
cable system is specified by DEC (Digital Equipment Corporation) and Xe-
rox. It designates a 10 Mbits/ps signaling rate, a baseband signaling tech-
nique, and a maximum cable length of nearly 5X100 (500 meters or 1640
feets). It is an uncommon reference to the Ethernet standard known as
Thicknet or Thick Ethemnet.

(4) 10 Base-F:
Fiber Ethernet, used between workstations and a concerntrator. It is an

IEEE specification that designates a 10 Mbits/ps signaling rate, and an esti-
mated distance of 2.2 kilometers.

{3110 Base-T:
Implementation of the IEEE 802.3 Ethernet standard on unshielded
twisted-pair wiring. It designates a 10 Mbits/ps signaling rate using based-
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(20) Uniforum UK;
The U.K. affiliate to Uniforum, orginally the USR/Group/UK. The or-
ganization changed name and adopted the wider ambit of open systems.

21) Unix onal:

Set up in 1988 as a reaction of OSF and to support AT & T's UNIX Sys-
tem V Release 4, now advises on all development of UNIX.

(22} UNIX Svstem Laboratories:

The AT & T subsidiary which owns the rights to UNIX operating sys-
tem, and which now carriers out developments of UNIX and related soft-
ware technologies on the basis of advice from UNIX International.

(23) X-Open:

A vendor group committee to standards for portability.
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came into operation in March 1993. These have sperated the ITU into three
sectors: Standardization (ITU - TSS); Radio Communication; and Develop-

ment.
(13} Network Management Forum:
A group to promote open systems network management.

4) NIST (The Nati. Institut ndar Tech
A US government agency which defines the US version of GOSIP.

An industry wide association, dedicated to promoting applications inter-
operability in an object - oriented environment.
. (10) OSF:

A software / technology development consortium comprising leading
hardware vendors such as DEC, IBM, and Hewlett-Packard. It is established
in May 1988 to produce standrad version of UNIX (OSF/1) to rival the offi-
cial version of AT & T's UNIX System V Release 4.

T ! F

It is also known as "Group of Ten". Recently established as an informal

group to sepcify user requirements in open systems.
(I8) SPAG:
A European organization dedicated to promoting standards for interoper-

ability.
niforum:
An International organization of open systems suppliers and users which

developed out of UNIX user group knows as USR?Group.
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(7) DISC:
It has taken over the role of the IT standards specifier from the BSI in
the UK.

ECMA (European Computer Manu irers A iqtion);

It publishers some standards and provides a valuable service for its
members by producing interim guides. Also, it is made up of European com-

puter manufacturers.
ETSI (The European Telecommunications Standards Insti :

The European standards organization in the telecommuntcations field,
having the task of producing European telecommunications standards

(ETS), a European wide application and acceptance.
10) IEEFE (The US Institute of Electrical and Electronic Engineer,

Itisa membcrshib organijzation, founded in 1963, including engineers,
students and scientists. Its networking standard committee No. 802 specified
the local area network (LAN) standrads which is later adopted by ANSI and
then ISO that now form the basis of most LANs - 802.3 (Token Ring), 802.4
(Token Bus) and 802.5 (Ethernet), ...etc.

1] The Internationgl Standards Organization):

-

It is a United Nations non-treaty organization charged with approving
technical and safety product standards throughout the world. It is made up of
national standards agencies such as BSI, ANSI and ISO in the case of

Egypt.

{I12) FTU (The International Telecommunicgtions Union);

The United Nations specialized agency for telecommunications. The
structure of the ITU has recently been revised to adopt it to the changing in-
formation and telecommunications environment. Formal changes were
agreed at an Additional Plenipotentiary Conference in December 1992, and
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APPENDIX 1

STANDARDIZATION ORGANIZATIONS
(1) ANSI (The American National Standards Institute):

The main USA technical standards organization which develops and
publishes standards for codes, alphabets, and signaling schemes. It ensures
that standards written by recognized industry groups such as the IEEE socie-
ties through a process that is fair to all involved.

[ {The Briti ndards Institution):

The main UK technical standards organization.

T {(Comi if Internatior raphi !
now ITU - TSS):

It is made up of telecomes administrators and manufacturers and is one
arm of the ITU. Users can not get directly involved in ITU - TSS. The DTI
is the UK's official representative on its committees, ITU - TSS works on
some joint activities with OSL.

(A CCTA:
The UK government information technology purchasing consultancy,

also reposnsible for the specifications of government OSI profile (GOSIP), a
guide to implementing open systems.

N NLEC (European Commi r Standardizatior rope-
i r Elec ] rdization):
The major European standardization Organization.

{6 COS (The Corporation for Open Systems):

A major US supplier led organization promoting interoperability of
products.
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Another obstacle is raised in our community between when the users in
various sectors decide to develop their own systems while official proce-
dures are being laboriously followed to develop more general standards.
Oncc, Arab users’ own standards have been introduced, their diffusion is
hampered in practice by the existence of many incompatible variations.
Such is the case of Electronic Data Interchange (EDI). Also, Arab users of
international standards may be the victims of their own choices or of the

mistakes made by the manufacturers.

Therefore, the idea of trying to achieve consensus solutions through user
- participation, so that the use of new standards cab spread more easily espe-
cially in Arabic electronic information interchange is a valid one.
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should be planned and conducted to all levels of management conceming

with sundardization and interoperability of the different systems.

8. Laws and regulations concerning standardization in ITT for OSI must be

regulated as soon as possible.

CONCLUSION

National and universal adaptation of standards in information technlogy
and telecommunications for open systems interconnection is considered a
prerequisite for interoperability of systems and the transfer of electronic in-
formation. The increasing adaptation of electronic information resources im-
phes. in jtself. a means for the application of standards of open systerns in-
terconnection. The search for conformance between national and regional
Arab Systems for Arabic information resources and the search for universal-
1ty counter acts that of specificity of each system alone. This fact is vital as
it illustrates the frequent clash of users interests and foreign sellers or sup-
phers. who are obviuosly prefer that their users being captive to their prod-
ucts and having no other option than what is being offered to them. The aim
of this is to secure the market share or a market Jead alone.

On the other hand, the users have everything to gain from an open envi-
ronment enabling them to turn to any supplier they wish for each component
of their computer systems and therefore, benefit of standards for electronic

information resources.

It is noted that standardization is the source of many clashes between
many organizations and manufacturers who are imposing the use of stan-
drads they control. These conflicts and contradictions are imposed on us be-
cause the lack and non-existence of national and regional Arab standards for
open systems interconnection to transfer and access the Arabic electronic in-

formation resources.
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The Egyptian sitvation of ITT's standardization is hindered by many

problems such as:

1. Non-existence of a national integrated standardization system which con-
nects the different practices and efforts of standards together.

2. In spite of the establishment of standardization bodies in Egypt such as
the EOS and the National Institute of Standards (NIS), as well as the ex-
istence of numerous information technology centers such as the Cabinet
Information and Decision Support Center (IDSC), the Central Agency
for Public Mebilization and Statistics (CAPMAS), ...etc., there is no sin-
gle national body whether official or nonofficial entrusted to foster the
long needed standardization system and to coordinate and promote stan-
dards in Egypt.

3. The country national planning in standardization is not existed up to now.
Official and non-official organizations interested in standardization and
interoperability of open systems should cooperate together and set up a
national I'TT's standardization plan. This plan is to formulate objectives,
strategies, policies, legislation's and projects to be undertaken.

4. The necessity of diffusing international standards and test specifications
for ITT products is urgently needed. Tests must be openly available and
accessible, and not locked in a single body.

5. No formal centification scheme is existed in Egypt, to ensure conformance

testing to all ITT products to be used.

~ 6. designated ITT's laboratories to test and prepare valid test reports to any
equipment should be established to render their services to the Egyptian

clients.

7. Promotion and awareness programs for ITT standardization should be

prepared and organized on a national basis. Also, training programs
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with products that meet those criteria specialized by COS. As with CENC-
ER scheme in Europe, testing in the USA is camied out by suppliers or by
other laboratories set up or approved by COS. Effectively, what is happen-
ing is that the corporation is prepared to give the market an implicit guaran-
tee that products bearing its mark will achieve interoperability.

3. In lanaﬂf

In Japan, a major project is launched to offer testing services associated
with Japanese functional profiles of OSI standards.

The Interoperability Technology Association for Information Processing
{INTAP) has been established since 1985 as a joint public / private principal
organization. It is embarking on a large demonstration project in interopera-
ble data bases. This project is developed around OSI standards, the INTAP
develops and makes available OSI testing services. INTAP is supported by
all major Japanese information systems producers. Although, there is as yet
no formally stated intention to offer certification based on tests developed
by INTAP, precedent suggests that certification to Japanese standards will
happen in Japan and there is no other project in existence that could be used
as a base.

THE SITUATION OF ITT's STANDARDIZATION
FOR OSI IN EGYPT

In Egypt, the standardization in information technoiogy and telecommu-
nications for open systems interconnection is lacking and inadequate to a
large extent, Although, the Egyptian Organization for Standardization and
Quality Control (EOS) and the Arab Republic of Egypt National Telecom-
munication Organization (ARENTO) are considered the Egyptian national
members in ISO and ITU respectively, they have not yet promoted and sup-
ported the application of standards in Egypt.
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achieved. An outline scheme had been proposed by a committee operating
under the aegies of CEN/CENELEC and executed by an agency CENCER
which is a certificate organization of CEN. Any organization is free to pro-
pose a set of tests and procedures for use within the scheme. CENCER will
accept these tests and procedures as long as they are being used within the
scheme and will also make them available, under license, to any laboratory

wishing to operate within the scheme.

These designated laboratories will test equipment under the rules of the
scheme and prepare formal test reports for their clients, suppliers or pur-
chasers of equipment. If they wish, the clients may then offer these test re-
ports to national certification authorities, which will in turn issue a certifi-
cate if the test report is satisfactory the certificate report will be vaild and in
all Europea countries operating under the scheme and will remove the need

for retesting.

The European testing scheme provides also for proper periodic inspec-
tion of laboratories to ensure that they are operating properly within the

scheme.

Therefore, the objectives of the European CTS program are to encourage
organizations to bring forward test services that can be offered for use with-
in CENCER scheme. This involves the specification of tests and procedures,
as well as the establishment of Jaboratories prepared to offer these services

for public use. This is considered as an essential part of public procurement.

2. In USA:

In USA, the Corporation for Open Systems (COS) has been established
to produce and make available tests and test systems necessary to make OSI
a reality.

COS is attempting to achieve the same effort by publishing tests and pro-
cedures and by licensing the use of registered mark.. This may be associated
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To achieve conformance testing of OS], the following solutions of the
problems of conformity must be undertaking:

(1) Organizations offering tests must be prepared to stick with them until
they are of sufficient quality to give a guarantee of interworking togeth-
er.

(2)Tests must have the backing and support of reputable and powerful or-

ganizations.

(3) All testing laboratories must apply tests in the same way, so that there is
no suspicion of testing; therefore, an inspection practice will be neces-
sary.

(4) Tests must be openty available and not locked in to any vendor or testing

organization.

OSI TESTING STANDARDIZATION PRACTICE
IN ADVANCED COUNTRIES

Moves are now underway in advanced countries aimed at providing so-
lutions to the problem of testing and certification through setting up test or-
ganizations:

1. In Europe:
The European commission has taken two major initiatives,(10) each is

offering a partial solution to testing problems:

* The first initiative is setting up of a formal certification scheme that will

ensure equivelence between testing laboratories across Europe.

* The second, is the launching of Conformance Testing Service (CTS) pro-

gram aimed at ensuring the test services of adequate quality exist.

It is foreseen in Europe, that the problem of aligned tests must be solved
for many industries in Europe if the European goal of an open markets to be
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and organizations producing and offering testing technolgy for wide spread

COMMOoN use.
These precedents lead to two interlinked problems thar must be solved:

* The first problem is that the tests actually used must be of sufficiently high
technical quality to allow meaningful communication between implemen-

tations that pass them.

* The second problem is that there must be universal agreement on tests that
will be used.

In effect, this means that the specifiers of the tests must achieve degree
of precision that has eluded the procedures of OSI standards.

Finding the necessary tests suites will be gradual rather than instantane-
ous. Initial test problem is to be idenuified, the suite can be enhanced after-
wards. Only usage over a period of time will provide the necessary knowl-
edge to allow deficiencies to be identified. Like standards, tests to be used
must be in the public domain and under public control.

4. Agrrement of Conformance Testing:
The complexity of conformance testing is not technical alone. The prob-
lem of finding widespread agreement and acceptance on the tests to be used

could take longer to solve because of commerical and or political pressures.

That arises for two reasons which are:

(1) In some instances, testing to local standards has been used by governme-
nts to favor their own industries, and this anathema to industries which

are trying to achieve open market.

(2) Tests used in procurement may differ in different parts of the world or in
different industries and domains. This makes it impossible for suppliers
to produce consistent products and for interworking to take place.

-110-



This process has established four important precedents within ITT, al-
though they are realized from older industries:

(1) Conformance test only examines that a product conforms to what is writ-
ten in the standard. Although this sounds simple, its implications are
devastating. For instance, in the case of COBOL, the accuracy of arithe-
metic calculations can not be tested, since it is not defined by the stan-
dard.

(2) Products may accurately implement a standard, but accurately rely on
additional features for some aspects of performance. There is nothing a
pure conformance test that can do about this matter. Although these fea-
tures may be of vital interest to a user, a conformance test cannot even

comment on them.

(3) There is a vast gap between conformance and usefulness. For example,
the ISO ransport standards for communications allows for a product to
generate a reject at any time. Thus, a system that produces no response
other than rejects may be claimed to conform but could by no means be
described as useful.

(4) The fourth precedent is not a technical one, COBOL and FORTRAN
validation, despite their limitations are now widely accepted as reasona-
ble and helpful to industry at large. They reached this state through the
backiﬁg of a powerful procurement agancy of the US Fedral govern-

ment.

The limitations of conformance testing should not obscure the fact that
for OSI to work there must be both precise specification and common tests.
If tests are sufficiently comprehensive, they become the specification, in de
facto terms. This requirement for testing is wel! recognized and has led to
the emergence both of high visible demonstration, such as multi-vendors el-
ectronic mail and data exchange demonstrations at the enterprise networking
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to write exact specification for complex sequences, or the imprecision may
be deliberate, only by the inclusion of a variety of options can standard
groups reach a consensus. Whatever the causes, the result is the same. Two
independent implementations are unlikely to come up with identical inter-
pretations or options, so interworking will not happen, or at least, it will be

very difficult.

This situation is not unique to ITT's standards. Other longer established
industries have learned that standards must be precise and testable. Indeed,
many standards outside information technology and telecommunications in-
- dustry specify exactly which tests must be applied and how they should be
carried out to ensure accurate implementation. For example, ISO standards
dealing with chemical and metal industries are virtually all related to meth-
ods of testing.

The testing of ITT equipment and protocols is an integral part of its pro-
duction ; no supplier offers them without subjecting them to rigorous tests.
But these tests and specifications are usually under the supplier's own con-
trol. For OS] to work in a situation where the base standards are imprecise,
the necessary precision must be provided by unambiguous tests. Moreover,
the tests themselves must be available to every implementer or potential

user.

Internationally agreed upon conformance for products provide a perfect
answer; in theory, but perhaps practice falls short of perfection. The shortfall
is an interesting mixture of a lack experience, legal complexity and other
~ constraints. An understanding for this mixture is necessary for what must
happen for OS] to succeed.

3. Conformance Testing:

Conformance testing is not a new topic for ITT. It is routinely practical
for language compilers, e.g. the USA Fedral Government requires COBOL
and FORTRAN compilers certification from its suppliers.
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SUCCESSFUL TESTING OF OSI's STANDARDS
1,In ion;

For the last two decades, groups of technicians, negotiators and standard
officials around the world have been working together towards producing a
set of basic standards to support the Open System Interconnection (OS1), the
seven-layers model of communication standards. The International Stan-
dards Organization (JSO) in Geneva, has satisfied many of the main founda-
tion standards for OSI.

For users to benefit from OSI, these standards are to be applied in real
products, and users must be confident that the products they buy are genuie-
ly compliant.

There is only one way that this can be achieved successfully, and that is
through internationally aligned and widely accepted conformance testing
and certification procedures. The result is to be a kind of global information
system industry seal for approval for OS] compliant products.

2. OS1 Yesting and Certification:

The communication standards involved are imprecise and contain a va-
riety of complicating options, while existing conformance procedures have
some severe limitations, but more threatening to the future of OSIin the glo-
bal informAtion systems industry is the danger that there different sets of
tests and procedures are being emerged in advanced countries.

Major users are already aware of these factors of tests and certificates
that vendors always cite when proposing their equipment and protocols. If
these factors are ignored, users will be disappointed. It is a case of under-
standing how closely, the reality of OSI can match up the ideal.

The major problem is that communication standards, in general, are not

precise specifications. Sometimes this is accidental, since it is very difficult
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new barriers to communication among families of standards that supposed
to be close to one another. To overcome these barriers, groups that are more
specialized than even before are being created without others ever being
phased out, so that the overall standardization system is becoming more

complex, opaque and poorly coordinated.

Small users are also joining forces, in the same way as large users do, so
as to spread the costs of attending the many meetings of the standardization
committees of national, regional and international organizations involved in
setting up of EDI standards.

The official standardized institutions such as I1SO, IEC, ITU(9), fully of
good intentions are prepared to accept the representatives of smaller users.
But small users must realize that the actual decisions are taken elsewhere,

and they have to face the costs.

Therefore, participation in standardization becomes difficult or not de-
pending on types of standards concerned:

(1) All kinds of small or medium sized enterprises at all levels might sacri-
fice resources to take part in the proceedings of national technical groups
working on a standard liable to bring specific benefits but they will hesi-
tate to become involved in regional or international proceedings.

(2) product or functional standards such as those governing telex, videotex,
mobile telephones, modems,...¢tc. are considered of potential benefits to
specific users who might participate in their development.

(3) Ex post or anticipatory standards: it can be easier to obtain a consensus
for setting a standard for a product undergoing development as opposed
to one that is already marketed. This is the path increasingly followed by
standardization organizations; €.g. the GSM standard on the new genera-
tion of mobile telephones has been drawn up in this way. The problem is
that a product that is not yet in existence does not have any clearly iden-
tified users.
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WAYS OF PARTICIPATING IN STANDARDIZATION

Some users are highly organized and already participate in ITT standard-
ization, sometimes with considerable impact. Most of these users are so big
that they can set their own standards and impose their requirements on pro-
ducers to ensure the development of systems meeting general requirements
while remaining specific. An example, is the setting of standards for ex-
change of data on financial transactions by banking systems.

Large firms are increasingly cooperating together in semi-official associ-
ations or working parties such as: SPAG, OSITOP, or X-Open®. Their ob-
jectives are to draw up unofficial standards quickly on a consensus basis
which the pariies concerned can introduce without waiting for approval of
official organizations through cumbersome and protocol procedures.

The rapid evolution of ITT favors this type of approaches especially to
encourage the setting of application standards for open systems aimed at fa-
cilitating exchanges between different configurations at considerable cost.
The objective is to establish a system of standards for interfaces between
computer systems and therefore applying both to equipment and operating
systems, and to communication protocols as well as to data access modes.
The framework thus defined, should therefore act as a reference to actual re-
quirements in the field.

In the p\criod of rapid technological growth, this kind of general frame-
work is bound to be approximate and therefore leaves so much room for ma-
neuver that applications covered by framework are not necessarily compati-
ble with one another.

Throughout the world, ther are many groups trying to raise the degree of
compatibility between compulters' operating under UNIX or to develop the
basis for computer - assisted transactions systems such as the Electronic
Data Interchange (EDI). But the final outcome of this work often generates
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relies on public subsidiaries as well as on voluntary contribution by indus-
tries. This is considered the appropriate balance between the two modes of

financing in many countries.

The public authorities have also occasionally been tempted to intervene
in standardization of ITT by promoting a given standard either in the general
interest (for open systems for example) or for the purpose of highlighting or
championing the national standard. This move has not always been success-
ful. Moreover, the perfectionism of official systems clashed with uncon-
trolled spontaneous changes occuring in ITT in response to user demand.
For example, the official setting of X.25 and X.400 for electronic mail stan-
dard is hampered in parcatice by the uncontrolled rapid world - wide growth
of the INTERNET network, which diversifies to suit individual users.

The adhoc committees that come and go as well as all these public and
private interests fluctuate, make it more difficult to monitor standardization
in ITT, so as to prevent overlapping and duplication of activities By various
bodies and to introduce minimum coordination to the dismay of all parties
concerned. Producers complain about the huge costs questionable efficiency

of particpation in these various bodies.

In the case of multinational firms, several hundred experts may be in-
volved in standardization. Secretarial services and chairmanship of many
working parties have to be provided, participation fees must be paid to every
consortium which aims at producing a family of standards, such as UNIX
which covers at least seven diverging variants.

Users, also, complaint because they are acutely aware of the slow and in-
adequate progress of institutions which do not adequately meet their expec-
tations of compatibility between different types of equipment and software;
and because when they participate more directly in the discussion, they have
to contend with institutional opacity, not to mention the considerable ex-
penses entailed.
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as Ethernet protocol. That practice proved successful, and many of those
standards have been widely adopted throughout industry. Today, the compa-
ny invests more in nurturing new standards in areas that will provide the

growth of industry.

STANDARDIZATION WHERE?

Producers - vendors and users lie either side of the market where stan-
dard compete and an institutional system which in recent years has consider-
ably branches and in ITT. Rapid technological progress and increasing inte-
gration of ITT have spanned many official and non-official bodies, national,

regional and international‘®.

In Europe for example, although similar bodies exist elsewhere, there is
the European Workshop of open Systems (EWOS) or the Open Systems In-
terconnection / Technical and Office Protocol (OSITOP) on the user side.
and on the manufacturers side, the European Computer Manufacturers’ As-
sociation (ECMA), and the Standards Promotion and Application Group
(SPAG)?). Various firms have joined together to defined specific interests or
to move faster than the official channels.

Internationally, there is the International Standards Organization (ISO),
the International Electronical Conimittee (IEC), and the International Tele-
communications Union (ITU). These International organizations have bra-
nches or cdmmittees on regional basis, for example in Europe there is the
European Committe for Electronical Standardization (CENELEC), and the
European Telecommunication Standardization Institute (ETSI).

Public administrations, in many countries, have also become large users
of ITT in almost all areas of their concern. Also, they participate in the ac-
tivities of the various standardization bodies in their countries or on regional
and international basis. In general terms, government agencies give, some-
times, financial support to standardization systems, which therefore usually

-103-



cus on the proprietary solutions and how good they are access the networks

and platforms.

Nowadays, there is a great focus on Asynchronous Transfer Mode
(ATM)'®), public telephone operators, and private networks have already be-
gun trails of ATM both public and private networks.

At present, cable television networks (CATV) consortium has its prority
in the data end and data capture networking, for the transfet of both data and
graphics. CATV networks are authorized systems for the distribution of

broadcasting and television programs.

3. Evolution of Open Standards:

Open standards are hard to defiet; but easy to recognize. In spite of that,
most people today would agree that the nature of standards and the stan-

dards making process is changing(s).

In the past standards in ITT were dealt mostly with technical issues, the
concern of designers and engineers; todgy , they are a business issue and the

concern of managers and executives at all levels.

In the past , participation in standards require little or no investment, the
individuals often worked on them in their own time; today , participation in-
volves a significant amount of corporate investment and industry wide coop-

eration.

{n_the past , standards resulted in the codification of state of the practice;
todqy , they are defining the state of practice as well.

In the past , government purchasing practice set standards; foday , com-
merical vendors and users develop them and promote their usage.

The vendor's approach to standards has evolved. Sun Microsystems Inc.
provides a good example of this. In its early history the company differen-

tiated itself by integrating a number of existing standards, into its products
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DYNAMICS OF INTEROPERABILITY
1, Q;;Qn Syslemq:

In communications, especially in connection with the International Stan-
dards Organizatio (ISO) Open System Interconnection (OSI) model a com-
puter network designed to incorporate all devices, regardless of manufactur-
ers or models, that can use the same communication facilities and protocols.
In reference to individual piece of computer hardware or software, an open
system is one that can accept adds - on produced by third party suppliers.

2. Network Interoperability:

With increasing numbers of PC's linked to communications networks,
the problems of interoperability is now focusing the minds of networks sup-

pliers and users alike.

What happens when information 1s to be shared between different net-
work architectures, from different vendors? Suppliers and operators have
aligned themselves into three groups each concerned with network interop-
erability for specific data traffic. Two of the consortia are considering merg-
ing in order to develop a common standrad which is to allow multi-paltform,
multi-vendor computer networks to work together without restrictive sys-

tems.

The two consortia are MCCOI (Multimedia Communications Communi-
ty of Interest) and CATS (Consortium for Audio - Graphics Telconferencing
Slar:dards)(3).

Since the end of 1995 most of the base standards have been proven and
most of the hardware and software manufacturers have manufacturing prod-

ucts that will satisfy the audio and video standards.

The new merged organization addresses private packet networks as well
as public networks. Public Networks need to be stored out first and then fo-
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(3) Professional or trade associations.

(4) Individuals using PCs, Modems, Printers...etc. who can only influence

standardization through their purchasing decisions.

4. Advantages of Standardization:

Standardization in manufacturing industry and business offers various
advantages in a range of fields, which has led to its widespread adoption as a
technique. It can avoid expensive duplication, make production easier, im-
prove product information and customer choice, and encourage interopera-

bility.

(1) Avoiding Duplication of Effort:

If standard solution to technical problems can be found, manufacturers
- and developers no longer have to devise their own products each time, thus

saving time, money and dupplication of effort.

(2) Making Production Easier;
Selecting a small number of options from a large number of equal validi-

ty makes production, and the specification of components easier.

(3) Improving Product Information and Customer Choice:

Providing potential customers or users for a product with a statement of
its compliance with a particularly standards, gives customers or users a
clearly defined idea of what the product offers, so they can make an in-
formed choice.

(4) Encouraging Interoperability:

Specifications showing what one item of equipment presents to another
will enable customers or users to use these items together, that is, it offers
the useful prospects of interoperability.

In short, standards reduce barriers to trade, and help the development of
markets across the economic area in which the standards are used.

-100-



(2) Second, there are the users who are concerned by standardization only to
the extent that it specifies the nature and precise characteristics of the
products available, raises expectations of new apltications and functions

and diversifies their sources of supply.

Users have a remendous hold over industry, even though they righi not
to be aware of it. Their choices can mostly spell out life or death for a stan-
drad®.

In I'TT standrads mostly concern networks, and the capacity of networks
to attract custoniers or users to depend on size. The more users who adopt a
standard (VHS versus Betamx, for example), the more the standard wili be
attractive to other potential users or customers (VHS, say, 1s favored becuse
more films will be available, because it will be easier to exchange and bor-

row, ..ctc.

In the event of ITT standardization 1s hampered by the fact that its stan-
dards do not match customers or users requirements or functions, inevita-
bly, there is a feeling that if procedures and users consulted one another
more often, many of these problems could be resolved or it at any rate miii-
gated.

Users fall into the following categories:
(1) Major user - groups (often multinational):

Computer or telecommuniation's equipment or service distributors that
also happen to be users, are not included here, since this category con-
cerns only with purchases of ITT products only. Each representing mar-
ket shares big enough to allow them to negotiate on an equal footing,
with equipment or software suppliers or scrvice firms, sometimes even
setting their own standards such as General Motors. Boeing. TWA, Brit-
ish Airways,....etc.

(2) Public administrators, which can sway decisions in their capacity of ITT

Users.



In the area of information technology and telecommunications a set of
detailed technical guidelines are used as a means of establishing uniformity

in any area of hardware and software development.

Computers and communication standards have traditionally developed in

either of two ways:

(1) The first way, is a highly informal process which occurs when a product
or philosophy is developed by a single firm and, through success and
limitation, becomes so widely used that deviation from the norm causes
compatibility problems or limit marketability. This type of de facto
standard setting is typified by such products as IBM PCs and Hayes mo-

dems.

(2) The second type of standrad setting, is far more formal processing which
secifications are drafted by a cooperative group or committee after an
intensive study of existing methods, approaches and technological
trends of developments. The proposed standards are later ratified by de-
velopments. The proposed standards are later ratified by consensus
through an accredited organization and are adopted as products and be-
come increasingly prevalent in the market place.

3. Manufacturers and Llsers:“)

ITT standardization involves two main groups, whose interests occasion-
ally clash with each other:

(1) First, there are the computers and telecommunications manufacturers
and distributors (hardware and software), and services firms working in
the product design, manufacturing and marketing. They have tended to
follow monopolistic strategies and to divide the market into captive cus-
tomer or user groups for specifying systems (MS. DOS, Apple..etc).
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computer and telecommunications industries will have to invest more time

and effort maturing and promoting fledging standards.

Standards represent a challenge and an opportunity. The challenge is to
deliver the best performing, best integrated products that fully support the
standard. On the other hand, each generation of standards represents a base-
line to build on. Already, the more stable standards are influencing systems
design to point that, in some instances, the path to highest performance will
be through a standard.

This paper aims to highlight the fundamentals of standardization and the
dynamics of interoperability via open system interconnection. Major stan-
dardization bodies in advanced countries are listed in Appendix 1. Also,
some main standards emphasizing the data processing transfer are being giv-

en in Appendix 2.

It is to emphasize that in spite of the existence of the Egyptian Organiza-
tion for Standardization & Quality Control (EOS) and the National Institute
of Standards (NIS), the promotion and awareness of standards in informa-
tion technology and telecommunication in Egypt is still lacking to a large

degree.

WHAT IS STANDARDIZATION?
1. Standardization:

Standards are not mandatory rules established by public authorities.
They are voluntary documents established by those who will use them, and
this explains the need for consensus. If standards do not enjoy a broad con-
sensus, they will not be used, for where application of a documents merely
voluntary, they will be no reason to apply it unless using it, offers certain
advantages. If the supplier, customer or users see no advantage in a stan-

dard, he will simply ignore it and use something else instead.
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TEC, and ITU on global level are accepting the good intentions for stan-
dards from small users as well.

Issues affecting successful testing and certification of standards for OS]
are shown in this work. Sets and procedures and universal agreements of

tests and certification of standards are given in this work.

This paper concludes that a great deal of work has to be done in the area
of standardization in information technology and telecommunications in the
Arab World in general and in Egypt in particular, The already exisiting stan-
dardization organizations in Egypt and in the Arab countnes do not pay con-
siderable attention to this urging topic. The paper ends with two appendices
listing some outstanding standardization organizations and workable stan-
dards affecting OSI.

INTRODUCTION

Standardization in information technology and telecommunications
(ITT) is to introduce coherence among computer systems interconnection
and interchange. A common basis of coherent systems, effectively intercon-
nected and allowing communication from computer to computer with ease,
is vital for the future of economical, social and cultural infrastructure. ITT's
users ought to be freed from dependency on a single manufacturers that they
can use heterogeneous systems with hardware and software that will still be
compatable even though it is supplied by different firms such as, IBM, DEC,
Apple...etc, And unless this development comes about the world data pro-
cessing transfer and access systems will remain fragmented and will not al-

low new media and services evolve and interchange with each other.

There exists a relationship between information technology and open
system standards. This relationship is undergoing a change, particularly in
the way standards are developed and deployed 10day, and in their impact on

business. In addition to imergrating mature standards into its systems, the
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CHAPTER 8
STANDARDIZATION IN INFORMATION
TECHNOLOGY AND TELECOMMUNICATION

FOR OPEN SYSTEM INTERCONNECTION (OSD
By
Prof. Dr. Mohamed M, El Hadi

ABSTRACT

This technical paper aims to highlight standardization in information
technology and telecommunications for open system interconnection (OS}).
What is standardization? is discussed showing that standards are voluntary
documents established by those who will use them, and this explains the
need for consensus. Also. standards setting organizations, users and manu-
facturers and advantages of standardization are topics given under identifi-

cation of standardization.

The dynamics of interoperability among system is discussed through the
open systems, network interoperability and evolution of open standards.
Standardization where? is answered by stating where standards are evolved

on national, regiona! and international bodies all over the world.

The ways of participating in standardization are identified. There are
highly organized users who participate in the development of standards in
ITT. Also, large firms are already coming together in semi-official associa-
tions or working parties. This way of participation is highly favored to en-
courage the setting of application standards, and to establish a system of
standards for interface between computer systerns. Also, official institutions

on national, regional and international levels all over the world such as I1SO,
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which coincides with the equation (7a).

CONCLUSION

Thus, it is clear that this new method is an efficient one and 1t can handle
large-scale ring-shaped networks as the network graph consists only of two
paths between any two terminal pairs and the reliability of each path equals

to the products of the relabilities of its elements.
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Fig. (3) Graphical evaluation of "R"

To find the value "R", we proceed as follows:
1- Draw the line A'C' with length equals to unity.

2- Determine the point "B" on the line A'C in such a way that the line BC
equals (1 - X).

3- Draw the vertical line A'E’ with length equals to (P1 + Pz)'
4- Connect the two points: E' & C'.

~ 5- Draw a vertical line from the point (B") which intersect the line E'C in the
point (F').
6- Finally, the value of (R} will be equal to the length of the line FB.

THE PROOF OF EQUATION (7a)
The last result can be proved as follows:
The two traingles FB'C* & E' A' C are similar then

R 1-X
P, +P, 1

...................................... (5b)



R B B C
Fig. (2) Graphical evaluation of 'X'

Thus, the value of (X) is determined graphically. Now, from the equation
(5), one can get that:

R

X=]‘—P1'—+—ls:l—, ............................................... (7)

or equivalently;

............................................... (7a)
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Define X = —PI+—P2, ........................................... (6)
Then, one can write:
P
X e (62)

Refer to Fig. (2). The line ABC is drawn with AB =P, and BC = P,
using an appropriate scale. To find the value of X', then follow the follow-
ing steps:

1- Draw the vertical line DC with length equal to "P,,",

2- Draw the vertical line AE with length equals to "P,", (assuming, here that
Pl > P2 in our case).

3- Connect the points D & A and the points E & C.
4- The two lines (EC) and (AD) will intersect at the point "F".
5- Then the vertical line FB will equal to the value "X".

THE PROOF

To prove the last result, refer to Fig. (2), it is clear that the two triangles:
A CBF & A CAE are similar, then,
X Pz

i 3 e —— (6b)

Which coincides with the equation (6a).
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Then, applying this definition, one can get that:
R=P {P,UP,}
=P {PI} + Pr{Pz] - Pr{PlPZ}
or equivalently;
R = Pl + P, - Ple, (1)
where
P =P {(X]) and (Xz) and (X4) and (Xe) and (XB) are operating}
P, = Pr {(X 1) and (X3) and (Xj) and (X.,) and (XS) are operating}

Assuming that the nodes are reliable, then one can get that:

P1 ol S SO (2)
and
P2 all Y% O ST 3

2. Using the Cut-Set Enyumeration h 41:

In this method, the unavailability, U, is calculated and then the t-p con-
nectivity, R, will be evaluated using the following equation:

S [ § SO )

Refer to Fig. (1), there exist foor Cut-Set between (S) and (T), namely
C =XX C =XX, : C =X3}s{6 and C4=X6X7.

1 273 277 3
THE NEW METHOD
Equation (1) can be rewritten in the following form:
Py = (P +P) - Ry (4)
or equivalently;
P P R
,P_‘;_ = lep e (5)
1+ 5 1 v h



MATHEMATICAL MODEL

Refer to Fig. (1).

Fig. (1) A ring-shaped CCN

This figure shows a 4-node 4-links ring computer communication net-

work and assume that:

1- (Xi) represents an elment (link/node) of the given network graph,i=1,
2,..8.

2- P, = the probablity that i-th path is operating in a good way; i=1, 2.
3- = the reliability of the i-th element (Xi), i=1,2,3,..8.

4- R = the t-p connectivity of the given network graph.

T-P CONNECTIVITY EVALUATION
i -Enumeration Method {4]:

Refer to Fig. (1), there exist two paths, namely, (P,) and (Pz) between the
two terminals: (S) and (T) where:

P, = {X1 X, X, X X} and

®) = {X, Xy X5 X, Xg).

The 1-p connecteivity (R) is defined as the probability of existence of
only one reliable path between the two terminals: (S) & (T).
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(2) ANEW GRAPHIC - BASED METHOD FOR
THE EVALUATION OF THE T-P

CONNECTIVITY FOR AN CCN
By
Dr.F. F. Farahat

ABSTRACT

There are different analytical methods in the literature that can be ap-
plied for assessing the t-p connectivity of a computer communication net-
work (CCN) or ISDN, such as: the path - enumeration method, the cut-set
enumeration method, ...etc. In this paper, a new graphic - based method is
presented for the evaluation of te t-p connectivity of the ring-shaped CCN:
Useful results are obtained for persons who are working in this area.

INTRODUCTION

The t-p connectivity measure or reliability measure can be used as a per-
formance measure for the service quality of a computer communication net-
work (CCN) or a telecommunication network. Many analytical methods in
the literature [3]-[9] were applied for the evaluation of this measure. In each
method a mathematical analysis was presented and consequently an analyti-
cal formula was developed. Computerizing this formula, the assessment of
this measure will be attained. Here, a new graphic-based method is present-
ed to assess the service quality or the grade of service (GOS) of a CCN.

Useful results are obtained.
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The number of readings (n) equals to (3). Finally, one can get the values

of (ao), (al) and (ag) as follows:

AQ Al A2

VT AT AT R

Where A =-4561.79,A = 106, A, =-169,and A =35.1559 then
8, =-130,a = 3,anda, =-5.

Finally, the reliability function (R, ) will be given by:

R, =S, (X,)=-130 +3X, -SX . (8)
This allows for the formulation of the equivalent resource allocation

model:
Max R, = f (X), v 9)
(10)

m
Subject to 2 X € h, oo,

i=1
X, 2CK, w, foralli = 1,2, ......, m
The amount of resource expended for each stage assumes the role of de-
cision variables.
The fegsible redundancy numbers for the following stages stage 2, stage

3 and stage 4 are as shown in Table (4).

Table (4)
Stage Number of components X r R
2 ] 50.0 0.57 0.57
3 2 102.0 0.660 0.93
A 148.0 0.91 0.82

Finally, one can evaluate the system reliability as follows:
R_ = (0.77) (0.82) [0.57 +0.93 - (0.57) (0.93)] = 0.62.
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From Table (2), it is clear that the optimum redundancy for stage (1) is
one component given that X, = 150 units and R, = 0.7719.

Ri is also claulated for all values of (Xi) considered and a set of numeri-

cal pairs:
(R,, X,) will be obtained. A curve fitting routing is applied to this numeri-
cal data to get the resource - reliability function: R. (X,).
FITTING A CURVE FOR THE FUNCTIONR, = §, (X,)
In this case, ¢, (X,) =1, ¢, (X) = X, and ¢, (X) = X” then
R =a,+a,X+a,X% i (6)
Using the least squares technique, one can get the following matrix equa-
tion:
1, IX, IX|Ta Ty
X, IX: osx3(|a|=| XXV o ()
2
X% xxS, pxt)lal XXty
where (Xl) denotes the amount of resource (Xl) and (y) denotes the re-
source-reliability.

R l). refer to Table (2). Then, we can form Table (3) as follows:
Table (3)

b2

150 | 0.7719 | 22500 | 3375000 | 50625000 | 115.785 | 17367.75
75 06562 | 5625 | 421875 31640625 | 49.215 | 3691.125
30 | 0.6378 | 2500 | 125000 6250000 31.89 1594.5

275 | 2.0659 | 30625 | 3921875 | 544140625 | 196.89 | 7022.375
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The resource considered is cost, and the cost-component reliability func-

tion is the one propsed.
Assuming that:
1- the resource - reliability function given by:

0 T ()

fori =12, ..., n.

2- (150) units of a given resource are allocated to each stage.

3- Table (1) gives the parameters for each stage (az, a, ck], n, and the
mode).

- 4- Components are available that require between (50) and (150} units of re-
source, in each stage.

5- For the stage (1), Table (2) shows the stage reliability values for each pos-

sible redundancy arrangement.

Table (1)
Stage CK, a, a Minimum n, Mode
1 50 0.9 200 1 Parallel
2 , 50 0.4 200 1 Parallel
3 50 0.3 200 1 Stand-by
4 50 0.2 200 2 2-out-of-n:G
Table (2)
) X I R,
150 0.7719 07719
75 0.4136 0.6562
50 0.2872 0.6378
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which the reliability can be caluculated. Each logical stage of the stage of
the systern under study can incorporate redundancy via a parrallel arrange-
ment, standby, or K-out-n: G.
TRANSFORMATION VIA RESOURCE
ALLOCATION PROCEDURE

This transformation involves deriving the relationship between the
"resource expended on any stage” and the "resulting reliability of that
stage”. Such relationship: must be developed for each logical stage of the
system. The following equation(3) represents such a relation and is labeled
the resource - reliability function for stage (i).

| IES I O, 4 R ———— 3
fori =1, 2, 3, 4, where

Ri = the reliabihty of stage (1),

Si = resource - reliability function of stage (i),

Xi = amount of resource allocated to stage (i),

X = vector of (X;,), for alli = 1,2, 3,4

The last equation (3) is dervied assuming that the resource allocated to
any stage is completely consumed, and it determines what the resource re-
quirement is for all feasible redundancy arrangements for each stage of the
system,

For stage (i), one first determines the feasible range for X, then the opti-
mal stage redundancy and component reliability.

OPTIMAL RELIABILITY DESIGN FOR RING CCN

Refer to Fig. (1). If is required to find the appropriate objective function,
The reliability function of the system (R,) will be given by:

R, =R R, (Ry+ Ry - Dy “4)



n. Z W, and (ni }is aninteger foralli = 1,2, 3, 4.

~
i

System Reliability,

L)
—
I

System reliability function,

-1 = Vector for (ri ), where ( I, ) is the reliability of component of stage
(i)'! i = 1323 31 4'

-n = Vector of (n, ) where (n} is the number of components of stage
(i),i=1,273,4,

- C. = Cost of a component of stage (i).
-b = limit of resource availabe (constraint).

- g, = cost-component reliability function of stage (1), which is not

known often.
-w, = Minimum required components of stage (i).

It must be noted that this mode] considers only one resource constraint,
which is assumed to be fully consumed. For greater than one resource can
be fully consumed at the optimum point, then the solution procedure can be
applied iteratively. The model is non-linear with no restrictions placed upon

the form of the objective function.

’

TRANSFORMED PROBLEM
AND SOLUTION TECHNIQUE

The transformation converts the mathematical model involving contine-
ous decision variables and integer decision variables into an equivalent
model with only one set of contineous decision variables. This is accom-
plished with a resource allocation procedure, then a solution procedure is
developed for the transformed model. This approach can be extended to
problems with multiple constrains by applying the prcedure in an iterative
fashion. The application of this approach is carried out to any system for

-765.



The term stage is referred to the separate items 1n the reliability logic di-
agram. Any kind of redundancy is feasible for any stage as long as the relia-
bility for that stage can be calculated. Particularly, parallel redundancy
where redundant active components can be present in each stage, stand-by
redundancy where only one component is active at a time and upon its fail-
ure one of a number of inactive components becomes active, and K-out-of-
n: G where at least (K) components out of (n) in any stage must be operating
for the stage to function are considered in our analysis.

The problem with only one constrain can be transformed into an equival-
ent problem for which solutions can be derived more simply and efficiently.

ASSUMPTIONS
Refer to Fig. (1), and assume that:

a- All the stages as well as the components in the system are S-independent.

b- All components in any one stage are identically distributed.

- ¢- Components in the standby stage fail according to the exponential failure
distribution while in operation and donote age or foal in the stand-by
state.

d- The type of redundancy for each stage is fixed, but the number of compo-
nents in the stage can be adjusted.

MATHEMATICAL MODEL

The reliability design problem can be modeled as follows:

Max RS = f5 (s T}, et eer e s eae e saeeses e ereenaen (1
subject to

4

2 Cn €b, e 2)

i=1

I = gi(ci),whcre O<ric],



CHAPTER 7
(1) RELTIABILITY OPTIMIZATION

MODEL FOR CCN
By
Dr. F. F. Farahat

ABSTRACT

The problem of determining the optimal redundancy and optimal compo-
nent reliability in each stage of the ISDN will be considered in this paper.
Any kind of redundancy is feasible for any stage as long as the reliability for
~ that stage can be calculated. The problem with only one constrain can be
transformed into an equivalent problem for which selutions can be derived
for the ring network.

INTRODUCTION
Refer to Fig. (1), which depicts CCN having the ring configuration.

Fig. (1) A ring CCN
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CHAPTER 6
OPTIMUM INVESTMENT FOR ARABIC

INFORMATION AVAILABLE IN EGYPT®™
By
Eng. Nabil El Werdani

ABSTRACT

Al-Ahram Organization is considered one of the major sources of infor-
" mations in the middle east since it is covering a period of 120 years from
1876 till now.

Al-Ahram Organization and Information Technology Center is one of
the specialized centers in Al-Ahram. 1t has been established to organize and
record on microfilm all the issues of Al-Ahram. The center began his work
since 1968 by recording Al-Ahram newspaper on microfilm. The center also
began to prepare A}-Ahram index called Al-Kashaf manually at 1974. It
covers till now about 60 years. Since 1995 he began to automate this index
and create his special data base which covers all the items mentioned in Al-
Ahram. Also the center began creation of an image base for Al-Ahram to be
recorded on optical media and could be prepared to cover any period of Al-
Ahram history through using a new technique to convert the misrofiim im-
age to electronic image using microfilm scanner.

The study described the technical specification of the system required to
convert the microfilm imaged to electronic images.

The study mentioned also the services which could be offered by Al-
Ahram organization and technology center to support the requirements of
the users needs such services.

(*) The original version is writlen in Arabic language.
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Creating, capturing, and deploying a learning experience are all activities
that can be conducted in the digital domain. These are fundamental require-
ments for the application of digital libraries in education, nad may be also
define some of the most important roles they can play. But there are many
issues facing the implementation of digital libraries, among these issues are
the electronic storage repository, access tools and policies, payment mecha-
nisms, information services, long term commitment and the classroom envi-

ronment.



on a usage basis. Access could sold to certain calsses of users, e.g. business-
es, non-local clients, or specific information projects. New relations with
publishers, presently difficult to perceive through the rmists nising from intel-
lectual property, might result in fee income for storage of electronically pub-
lished materials during the copyright lifetime in which publishers collect us-
age fees. With commitment and imagination long term fiscal tools will be

found.

« Institutional commitment; For the past century most research libraries
have been associated with universities, and this connection seems likely to
continue in the immediate futvre(9). Whatever the governance structure, an
institution wishing to benefit from electronic information will have to make
a conscious commitment to providing resources. In the electronic environ-
ment, this means new longstanding financial commitments which the li-

brary, school and university all together must identify and establish.

The commitment will have to be clearly and publicy made if scholars
and other libraries are to have confidence that a given digital library is in-
deed likely to exist for the long-term. Guidelines of standards will be desira-
ble that define what is meant by a long term commitment, and that define
which electronic repositories of data can qualify to be termed part of digital
library. Just as donors of books, manuscripts and archives lock for demon-
stration of long termn care and commitment, so too will scholars and publish-
ers as electronic information is creared and requires a home.

CONCLUSION

Digital libraries can be transformed into invaluable resources for educa-
tion. Their major role in learning and education is to offer unlimited resourc-
es for supporting the implementation of inquiry based learning and teaching.
Several important features of digital libraries make them significantly dif-
ferent from traditional libraries in ways which support student learning.
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services and collection development will continue but in more fluid ar-
rangements. People who combine bibliographic understanding, problem-
solving abilities and process orientation have often been found in techni-
cal services as well as elswhere in libraries. Smilar libarians will take on
the demanding new technical, collection and service responsibilities for
long-term support of digital collections. At the same time, it is becoming
clear that the traditional computing country is fertile with ideas, analysis
and skills that will be important to electronic library goals(8).

» Fiscal commitment; The permanent existance of a digital library will
require assured continuity in opertaional funding. Almost any other 1i-
brary activity can survive a funding hiatus of a year or more.
Acquisitions, building maintenance, and preservation can be suspended
or an entire staff be dispersed and a library shut down for several years,
and the artifactual collections will more or less survive. But digital col-
lections, like the on-line catalog, require continual maintenance if they
are to survive more han a very brief interruption of power, environmen-
tal control, backup, technological advance and related technical care.

Long tern funding will be required to assure long term care. Libraries
and their parent institutions will need to develop new fiscal tools and use fa-
miliar fiscal tools for new purposes. Public institutions, usually constrained
to annual funding, will have particular difficulties; existing procedures for
capital or plant funding may provide precedents. One familiar technique is
the endowment. It has been difficult to obtain private funding for endowme-
nts of concepts and services rather than books and mortar, but it is possible.
Institutions might also build endowments out of operating funds over peri-
ods of time.

Some revenue streams associated with Digital Libraries may be practi-
cal. Consortia arrangements may allow for lease or purchase of shares in a
Digital Library. Shorter-term access might be provided to oter institutions
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ment mechanisms and models as easily as they currently do, designers

must understand and respond to these changes.

d. Information services; We expect that a diversity of independent, distrib-
uted information services will emerge in the networked information en-
vironment which is a main feature of DL. Examples here include servic-
es such as summarization, translation, archiving, copy detection,
publishing, information - finding assistance, and document delivery. In-
stances of these services are likely to require different access protocols,
levels of expenditure, and execution times. For example, an automatic
language translation services might take only a few minutes, whereas a
services that employs human translators might take a week or more. De-
signers must be sensitive to how this variability is handled, beacause us-
ers have different expectations about how interactions should proceed
depending on both the financial and time costs involved.

e. The calssroom environment; must encourage inquiry. In an environment
in which students are expected to think and voice their opinions and ide-
as, and in which students have the freedom and resources to do so, in-
quiry can happen and meaningful use of digital library recurces can be
made. On the other hand it is hard for students and teachers to move
from a telling and receiving mode to an inquiry mode. It is not some-
thing that occurs automatically, just becanse digital libraries are availa-
ble. Tools and techniques are required to help students and teachers
make this transition.

f. Long term commitments to DL; These commitments by institutions can
be categorized as organizational commitment, fiscal commitment, and

institutional commitment(2):

« Organizational commitment; As libraries move more into the elec-

tronic environment the historic tripartite division of libraries into public
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authentication technique is used, means for including and testing the cer-
tification must be provided. Standards for such cataloging and remote
access still need to be developed, particularly for providing catalog ac-

cess to non-owned materials.

+» Remote Access; A DL should from the outset be intended for access
from multiple remote locations. Internet-wide access should generally be
possible. In early pilot implementations it may initially be advisable for a
few libraries to plan and development catalog and access mechanisms
that integrate the individual libraries' collections with that of the DL.
Procedures for disseminaion's for libraries associated with the DL to pro-
vide non-local access to their local patrons.

* Fees and freedom; In practice these are often linked issues. Standards
and techniques will be necessary to solve a knot of interconnected prob-

lems surrounding access and ownership, including:

* Privacy preservation for users.

* Copyright protection for intellectual property holders.

* Fair use mechanisms.

* Fee-charging techniques, including billing, where relevant.

¢- Payment mechnisms; Today, many research libraries charge depan
ments individually for costly services such as online database access.
That payment will become an increasingly important part of the net-
worked information environments of the future. Different forms of pay-
ment mechanisms (credit cards vs. cash} will abound, just as they do in
our everyday world. Furthermore, charging at low levels of granularity
(analogous to phone companies charging for individual phone calls) may
become a common practice in the networked information environmet.
Employing mixtures of payment models, such as pay-per-view and sub-

scription, may also become standard. For people to use different pay-
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b. Acess tools and policies; which may include:

+ Usage and retrieval mechanisms; The full manoply of present access
tools must be supported by a Digital Library (e.g. on-line catalogs, FTP,
gopher, World Wide Web and its multiple clients) with provision for the
new access tools that are likely to appear regularly. The :granularity” of
documents needs to be addressed: how many one retrieve only part of a
document when the full document may be of substantial size. Must docu-
ments be pre-coded (or-pre-marked) to allow such granular access, or
can access-time mechanisms be made available(9)? Techniques for doc-
ument update and consequent archiving and labeling need to be devel-
oped, as well as flags indicating obsolescence or suppression (or con-

versely indicating status as an authorized version).

» Cataloging; Providing access to voluminous information is an intellec-
tual problem that historically has been solved in the print environment
by abstracting and indexing services and by library cataloging, with at-
tendant rules and procedures to insure consistency and accuracy. These
tools adapted to suit new need will work for electronic information as
well. They should be linked to the new retrieval mechnisms so that users
can smoothly navigate from locarion of information to retrieval of it
without having to shift their mode of use. Early mechnisms will probably
link catalog records to documents using tools such as the WWW and the
Uniform Resource Indicator {(and Locator) or URI/URIL.. SGML may of-
fer other possibilities for linking of certain documents through its docu-
ment description techniques. In any case, there eventually will need to
be consensus both for the representation of physical electronic locations
in bibliographic records and for representation of virtual locations. If the
DLs catalog system works well, users will be able to search for informa-
tion, locate bibliographic records for desired data, and use those records
directly to draw the desired information to their workstation. Where an
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record-keeping, migration techniques, and standards and techniques that
will apply independently of technology. It may be possible to link re-

freshment to backup techniques of expedience and economy.

« Authentication and integrity; Intellectual preservation goes beyond
preservation of the medium and the technology to assure the pretection
of intellectual structure of information as it was recorded by its au-
thor(7). To meet user expectations DLs must implement authentication
and integrity technigues that combine mathernatical security with ease of
use, public trustworthiness and privacy protection. For example, bit pat-
terns of text, sound and images may be preserved through cryptographic
hashing and encoding methods such as the digital time-stamping tech-
nique(8). Standards and conventions for use and citation will be neces-

sary.

» Redundancy; It will be important to establish standards for the number
of repository locations necessary to assure long-term existence of specif-
ic electronic information and access to it. One location won't to do for a
particular major electronic document or set; will two, or three? How
many? Major institutions may separately or consortially establish reposi-
tories. It is not yet clear how much redundancy of their components will

be desirable among them.

Aside from assuring longevity, othet issues come to bear on decisions to

provide multiple permanent copies of electronic information. Informed deci-

sions will be made about the dynamic interplay between costs of network

bandwidth, response time and costs of storage. It seems likely that many li-

brary consortia will be formed on the basis of joint contracts with informa-

tion vendors. Geographic location, nationalism and regionalism will likely

play a role (at least intercontinentally, and probably intracontinentally).
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« Backup mechanisms; Back/up/ restore procedures must be in place
and must be automated and economical, for libraries are never likely to
have expensive labor available in quantity. Backups must be multi gen-
erational using remote storage, with regular disaster simulations and

tests.

« Staged Access,; Staging refers to the prioritized use of different me-
chanical methods of storing data as it waits to be recalled. All data does
not need to be immediately available on the most expensive and fatest
storage media. Alternatives for providing immediate on-line access to
the enormous potential volume of information need to be provided.
What can be off line. and how can it be retrieved? Present alternatives
inciude magnetic disks, optical disks and jukeboxes, optical disks on
shelves, magnetic tapes on site, tapes in remote storage, and automated

data warehouses of magnetic tapes.

« Data structure standards; In a repository, does information simply
exist as it s (as first created) or is complementary information associated
with it? Widely differing examples include SGML (Standard General-
ized Markup Language) headers, picture captions, hypertext links and
early software versions for use with data files. There is an increasing
need te link bit-mapped page images to ASCII text versions of the page
contents. If there is an association, is it through vse of header portions of
a file or through supplemental files? How are they indicated and con-
nected(5)?

« Refreshing mechanisms; refreshing is agreed to be necessary for long-
term preservation across advances in computing technology, media and
software(6). There will be organizational and bureaucratic issues in addi-
tion to the simply technical. If information is copied from magnetic 1o
optical disk, copyright issues must be recognized. Automation will be

necessary to reuse labor costs. Other issues include workflow and
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cific pedagogical objectives, but intends to provide access 10 source materi-
als, and a framework for Web-based access and collaboration. More specifi-
cally, a framework for the development of information infrastructure for ed-
ucation, that can be implemented collaboratively and be tailored
individually for use by teachers and students. This approach is consistent
with the common ground for information sharing concept upon which the

Web was designed.
IMPLEMENTATION OF DL

There are many issues facing the implementation of digital libraries,

among these issues are the following(2):

a- The electronic storage repository; A Digital Library will be manifest to
users as collectfons of information existing in various places (not always
evident) and accessible through the use of widely available tools. The fo-
cus of information may be called the electronic storage repository. There
will be many electronic storage repositories, responding both to require-
ments of redundancy and to the individual needs of institutions. In con-
trast to print collections, it is unlikely that there will be a high degree of
content duplication across many electronic repositories, since for most
purposes repositories that are part of a DL will have many common char-
acteristics, among them are:

* Megadocument contents; Even an initial repository will comprise
many gigabits of information, growing quickly to millions of electronic
documents. The media itself (e.g. disk storage) is cheap and the possible
resources are plentiful.

* Sources and potential participants; I is easy to cite numbers of elec-
tronic scholarly resources that exist. Collection development policies
should be adapted and followed. The continuing substantial costs of pro-
viding electronic information will require that electronic collection deci-
sions be made even as carefully and parsimoniously as for print.
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b. As an environment for inquiry based learning; To learn through in-
quiry, students must find information, treat it as evidence, evaluate its
importance and validity, and make sense of it in the context of their
question. For many students, this is a new set of expectations, very dif-
ferent from what they normally do in school. There is a strong relation-

ship between DL and inquiry based learning(4).

c. As authoring space;, There is a wide availability of public domain materi-
als available from government, academic, and cultural institutions. The
key problems are capturing this material in digital form, (e.g. digitized
videos. scanned text descriptions of videos and image), organizing it so
it can be found, and developing some level of tools for re-using this ma-
terial in new pedagogical relevant ways. The emergence of the World
Wide Web and of technology and products to support the creation of dig-
ital libraries provides the means for solving these implementation prob-

lems.

But, how can we implement such a vision on a large scale? We believe
an effective start can be made by exploiting not only the existing Web, but
key aspects of digital library technology as it 1s emerging in industry and ac-
ademic research labs, and product-level technology in the computer indus-
try. Digital technology covers many issues, among them are:

+ hosting multimedia information.

« making it accessible via search and browsing.

* supporting certain kinds of collaboration, e.f. feedback about digital re-
sources, in support of re-use.

+ using the Web as an end-user interface for these capabilities.

So, teachers through the Web can have easy access to an open-ended and
evolving repository of pedagogically relevant multimedia source material
which educators and students can use in classroom curnicula achieving spe-
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ROLES OF DIGITAL LIBRARIES IN EDUCATION

Creating, capturing, and deploying a learning experience are all activities
that can be conducted in the digital domain. These are fundamental require-
ments for the application of digital libraries in education, and may be also
define some of the most important roles they can play. However, moving
from a stand-alone to a global networked digital environment, and from a
contained resource to a universal opened content space, that is moving from
educational computing to digital libraries in education requires new strate-
gies and rethinking the role of technology. Analysis of the important fea-
tures of DL identify clearly at least three roles that digital libraries can play
in education:

a. As a resource for teaching; DL would allow a teacher to combine con-
tent from topics such as English and language arts, visual and perform-
ing arts, history and social science, etc. The possibilities are numerous,
even within a single learning experience. A digital library would facili-
tate drawing content from diverse sources to illustrate and re-enforce the
many aspects of learning experiences such as this one, and encourage
their development and depolyment.

But the real value added comes from re-use. Teachers do excellent work
of bridging materials to create rich learning experiences. It is very difficult,
however, to share the results with other teachers, and only a handful of stu-
dents receive the benefits of unique exemplary teaching in each case.
Opened networked digital libraries offer that opportunity. The content in
turn can be re-used by (ratios, proportions, areas, values, etc.) and the phys-
ics (mass, weight, density, etc.) can be re-used or even used simultaneously
in a different project relating to transportation, for example. Being able to

look at the same content in different ways makes that content more valua-
ble.
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ther can track current hurricanes, or follow other major weather events as

they are occuring.

b- Content can be from primary resources; In many circumstances, stu-
dents will use the same data and information sources as scientists. NASA
images are a good example of this type of resource. Research is ongoing
to develop tools for making data in various representations more acessi-

ble and useful through digital libraries.

c- Content is comprehensive; providing breadth and depth in many subject
areas. In typical libraries used by secondary school students, a subset of
popular and scholarly material on a given subject is available. Digital li-
braries can expand the range of content enormously, giving students ac-

cess to an unprecedented breadth of information sources.

d- Resources are represented in various formats; In particular, informa-
tion is available in digital form for easy manipulation and use by stu-
dents. Video and sound provide new information (for example, dynamic
views of the ozone holes), and new ways of receiving information (e.g.,
from a map server), revealing new possibilities for students to build un-

derstanding.

e- Students can create material for publication and publish in a digital
library: This enables students to work with a wider audience and
creates different motivations and exceptions for students.

f- Content is readily accessible; Inforniation is in a single source, obtaina-
ble from the point of access. From the users point of view, the informa-
tion can be obtained at the same time and from the same place as when it
is located. This is in sharp contrast to using traditional resources which
could mean finding one source at school, another at the public library,
and something else through a personal contact. Timeliness can be a big
factor in engaing students in investigations, allowing them to do follow

their interests without interruption.
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Science foundation(2), it is a huge collection of digital information orga-

nized for use in the long term.

DL can save shelf space and the costly handling of paper by personnel in
the traditional libraries which can be reduced or eliminated. DL represents a
new resource for education and lifelong learning, as it may in other do-
mains. The flexibility of the digital library and the richness of the tools now
being developed to exploit them invites exploration of content(3).

Exploration in education is generally rewarded by discovery, enabling
inquiry-based, and constructivist approaches to learning. DL offer a unique
and unprecedented resource through which teachers can facilitate student in-
quiry. DL can provide teachers with a feasible way to let students pursuc
their own interests within the bounds of the curriculum and without creating
an enormous amount of extra work in providing students with materials to
support their investigations(3).

Educational researchers have long been grappling with the implementa-
tion of sustained inquiry leaming and teaching. Such implementation affects
and is highly affected by the usc of digital libraries in schools and universi-
ties. The possibility that digital libraries provide to let students ask their own
questions truly differentiates digital libraries from any resources students
have had access to in the past. DL can contribute very little to education if
they are viewed simply as another source of information for students(3).

IMPORTANT FEATURES OF DL

Several important features of digital libraries make them significantly
different from traditional libraries in ways which support student learn-
ing(4):

a- Content is current; Students can obtain the most current information re-

garding the questions they are exploring. For example, projects on wear-
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CHAPTER §
DIGITAL LIBRARIES: NEW TOOLS FOR

EDUCATION IN THE INFORMATION AGE
By
Dr. Alaa Mchamed Fahmy

ABSTRACT

Digital Libraries (IDL) stari to play a prominent role in reforming educa-
tion in the coming few years. This paper discusses the implication of DL for
education. DL can be used as a resource for teaching, as an environment for
inquiry based learning and as authoring space. Several important features of
digital libraries make them significantly different from traditional libraries
in ways which support student learning. Among these are; content is current,
content can be from primary resources, content is comprehensive, resources
are represented in various formats, students can create material for publica-
tion and publish it in a digital library, and content is readily accessible. In
addition, there are many major issues facing the implementation of digital li-
braries among these are the digital storage repository and organizing digital
material, access tools and polices, heterogeneity in the networked environ-
ment of the services provided by DL, payment mechanisms, the calssroom
environment, and long term commitments to DL.

INTRODUCTION

Digital libraries (DL) is the foundation of a knowledge center withou
walls, open 24 hours a day, and accessible over a network (1). The DL is a
term preempted and given currency by American Vice President Albert
Gore, and "Virtual Library”, 8 companion term preempted forth by National
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CONCLUSION

The use of statistical inference technigues can provide a worthwhile
gavage of infermation correctness and can help to define testing methods,
~ test criteria and test procedures to demonstrate 4 system's reliability within a
given confidence level.

The approximation included in statistical quality control procedures
could achieve better than the 100% inspection of data with less effort and
time. The long time and monotony effect accompained with the 100% in-

spection may produce more error percentage than the inspection by sam-

pling.



Figure 2: The Data Processing Cycle in the New System
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INSPECTION

For cach data element, the inspection consisted of comparing the data
entries in the sclected documents in the source folder with the corresponding
records in the printout of the computer file. A work sheet for recording the
inspection results was prepared. The results were classified as match, mis-
match, omissions, and cannot find.

STATISTICAL COMPUTATIONS
AND THE CONTROL CHARTS

Statistical tests were conducted for significance between results from in-
spection period to inspection period and between data elements for a partic-
ular file. The results could be summarized over several sampling periods.
The results of the periodic inspection are then graphed in quality control
chart (4).

SYSTEM IMPLMENTATION

The quality control system was implemented for an evaluation period of
six months. Figure 2 depicts the data processing cycle in the new system. A
file of 100,000 records and 94 characiers per each record took 3 man days
over 1.5 days and produce an error level of 0.18%.



SAMPLES SIZE REQUIRED

The number of inspections required to determine the error percentage in
the computer file depends upon the required accuracy of results as well as
the desired confidence associated with this accuracy. The formula used are
based on the normal approximation to the binomial distribution and a 95
percent confidence level was assumed (3). The sample size required when
accuracy is prescribed in a absolute deviations (namely + E about P, or P +

E) is: N+4P (1-P)/E
The sample size required when accuracy is prescribed in relative percent
(namely + D% of P, or P+ D% P) is: N=4(1-P)/(D/100)P
where:

N = the required sample size.

P = the value of parameter being estimated.

E = the prescribed accuracy in absolute deviations.
D = the prescribed accuracy in relative percent.

2b = 95 percent confidence limits.

In the current example, the estimated fraction of incorrect data in the
computer file is assumed about 0.10 (P). It is prescribed that the true value
lies somewhere between + 0.02 of the measured value (E). Using the above

first formula, the required sample size is 900.

ALLOCATION OF SAMPLE

After the sample size has been calculated, 900 records from the comput-
er file and the corresponding 900 documents from the source folder must be

randomly selected.



DESCRIPTION OF DTA FILES

The first step in the procedure is to decide which data elements are to be
considered in the inspection of the computer file that has to be controlled.
The decision is based upon the composition of the computer file the defini-
tion and use of each data element, the data element nomenclature, identifica-
tion, location, and number and types of characters whether alphabetic (A),
numeric (N), or alphanumeric (AN).

The sample considered in this paper is a computer file which maintained
ona magnetic tape. Printed listings were obtained through a computer inter-
rogation process and used as the document to be inspected.

The data elements to be statistically quality controlled were selected by
the analysts responsible for the decision making process that use these data.
The selection was based on the sensitivity of the decisions to the deviation
of the value of each data element in the computer file.

DESCRIPTION OF DATA SOURCE

The data source for the current example was a folder from a source de-
partment which includes 100,000 record of 94 character each.

INSPECTION CRITERIA

The inspection criteria were classified as follows:

MATCH: means that the entry in the computer file record matches the corre-
sponding entry in the source file.

MISMATCH: means that the entry in the computer file record does not
match the corresponding entry in the source file.

OMISSIONS: means that there is no entry in the computer file record.
ANT-FIND: means that there is no entry in the source file.
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DATA VALIDITY AND DATABASE PURIFICATION

Many measures of the validity of data are discussed in literature. In
EADW, four measures are considered to compare data in computer files
with the source which are: matching, distored, missing, and surplus, These
~ measures provide a yardstick to database purification. Database purification
includes technical edit such that the correctness of identification number,

nomenclature, stratification code, dates, and mailing addresses.

In addition to the technical edit, data purification is concerned also with
format such that numeric dara in a numeric field, alphabetic data in an char-
acter field, right or left justified entry in the field, length of the field, and
blank records. However, conducting the purification effort in the right place
at the right time pointed to the need for statistical quality control tools.

STATISTICAL QUALITY CONTROL PROCEDURE

The objective of the statistical quality control procedure is to insure that
the incorrect data entries in computer data files does not exceed a specified
percentage. The essential assumnption in this procedure is that the data re-
ceived from the source department considered correct. Therefore, the com-
- puter record is considered incoorect when it does not match the source
record. The mismatching of data can be in one of three cases: distorted data
item, missing data item, or surplus data item. The data and nomenclature

which are used in the illustrative example have been coded.

The steps which conducted for the establishment of the statistical quality
control procedure are: the description of data files, description of data sourc-
es, inspection criteria, sample size required, allocation of samples, inspec-
tion, and statistical computations, and the control charts. The following are
discusstons of each one of the procedure steps illustrated by a sample of

some inspection results and statistical computations.
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A file of 100,000 records and 94 characters per each record took 100
man days over 20 days and produce an error level of 0.2%.

Figure 1: The Data Processing Cycle in the Legacy System
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The old system for quality control in the EADW is based on 100% data
revision approach. In this system, a file of 10,000 record and 94 characters
per each record took 100 man days over 20 days and produce an error level
of 0.2%.

To achieve a deliberate level of quality for data used in the center, a
sound statistical quality control procedure has had to be developed and in-
corporated in the system. Using inspection by sampling, a file of 100,000
records and 94 characters per each record took 3 man days over 1.5 days and

produce an error level of 0.18%.

The paper depicts one of the new quality control procedures which are
developed at the center. The procedure includes the description of data files,
description of data sources, inspection criteria, samples size required, alloca-
tion of samples, inspection, and statistical computations and the control

charts.

THE LEGACY SYSTEM

The data processing cycle in the old system for quality control in the
EADW is based or 100% inspection approach. Figure 1 depicts the daia
processing cycle in the old system.

All data input to the EADW are in pninted hard copy format coming
from different departments. The EADW makes the data entry to computer
files, reproduces a copy of the data that alrcady entered, returns the repro-
duced copy to the source department for reveiwing. receives it back revised

and approved, and makes the revision updating.

According to this process the sourer department is considered responsi-
bile of the data validity. The process transfers part of the responsibility out
of the MISC but doesn't help mueh improving the actual quality of data
used.
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To achieve a deliberate level of qaulity for data used in the EADW, a
sound statistical quality control procedure has had to be developed and in-
corporated in the system. The paper depicts one of the new quality control
procedures which are developed at the EADW. The procedure includes the
description of data files, description of data sources, inspection criteria, sam-
ples size required, allocation of samples, inspection, and statistical computa-
tions and the control charts. A sample of some inspection results and statisti-

cal computations is presented.

INTRODUCTION

The use of statistical inference techniques can provide a worthwhile
gauage of software system correctness and can help to define testing meth-
- ods, test criteria and test procedures to demonstrate a system's reliability

within a given confidence level(]).

The approximation included in statistical quality control procedures
could achieve better results than the 100% inspection of data. This may re-
call the idea of Burtrand Russell when he said: "It is a paradox, but all exact
science is governed by the idea of approximation”. The long time and mono-
tory effect accompanied with the 100% inspection may produce more error
percentage than the inspection by sampling(2).

The presented paper reports a research work for developing a statistical
quality control system at the Electronic Arabic Data Warehouse (EADW),
Cairo, Egypt. Many contemporary decisions are dependent upon the EADW
storehouses of data. The validity of the decisions are based mainly upon the
quality of the used data. The EADW uses large databases whic include files
that vary in size from 50,000 records up to millions of records. In terms of
alphanumeric characters some of the files have from 60 millions to 12 bil-
lion characters. The entry and storage of such quantitities of data combined
with a high rate of referencing and updating has resulted in the necessity for
establishing a sound siatistical quality control system.
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CHAPTER 4
STATISTICAL QUALITY CONTROL OF

AN ELECTRONIC ARABIC DATA WAREHOUSE
By
Dr. M. M. Kabeil

ABSTRACT

The presented paper reports a research work for developing a statistical
quality control system at an Electronic Arabic Data Warehouse (EADW).
Many contemporary decisions are dependent upon the EADW housing of

ta. The validity of the decisions are based mainly upon the quality of the
used data. The EADW uses large databases in Arabic language format
which include files that vary in size from 50,000 records up to millions of
records. In terms of alphanumeric characters some of the files have from 60
millions to 12 billion characters. The entry and storage of such quantatities
of data combined with a high rate of referencing and updating has resulted
in the necessity for establishing a sound statsitical quality control system.

The old system for quality control in the EADW is based on 100% data
revision approach. All data input to the EADW are in printed hard copy for-
mat coming from different departments. The EADW makes the data entry to
computer files, reproduces a copy of the data that already entexed, returns
the reproduced hard copy to the source department for reviewing, receives it
back revised and approved makes the revision updating, and repeats the cy-
cle until all data sheets are approved. According to this process the source
department s considered responsible of the data validity. The process trans-
fers part of the responsibility out of the EADW but doesn't help much im-
proving the actual quality of the data used.
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CHAPTER 3
ELECTRONIC INFORMATION RESOURCES:

A Mean For Social Soildarity™
By
Dr. Ablaa H, Elafandi

ABSTRACT

The main objective of this paper is geared towards adjusting the Arab
World to meet the challenges of the future in connection with a crucial issue
highlighted by the international dimension of the information age. This
could be done through the development of the self capabilities of the Arab
World in general and of the A.R.E. in particulars in generating and produc-
ing an Arabic electronic information network as a mean to speed the solidar-

ity and interconnection among the peoples in the Arab countries.

This paper defines some concepts as human resources development; sus-
tained and continuous human development; information technology; social
interconnection; the world framework and informatics approach. Also, the
existing situation in the Arab World is dicussed within the paper.

(*)} The Original Version is written in Arabic Language.
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to the consumer will require additional server software and will be depen-
dent on the provider's interface requirements. These additional requirements
are independent to the DSN are dependent on the provider's prcfcrencés in
providing the service.
4. DSS Infrastructure:

The DSS entry gateway needs to have a direct connection to the global
communication network. A high volume of data is sent to and from the DSS
by the consumers and the decision technologies. A large pipe will be re-
quired to provide reasonable response tinie to the consumers. The DSS can
be viewed as a business process consisting of an information system of a va-
riety of hardware and software, which will provide all required functionality
to users of the DSN. Modeling of the DSS identified three main activities,
which will prominently influence the infrastructure of the DSN which are:
registration of users, validation of technologies, and providing an interface

for the technology.

Each one of the four infrastructures mentioned above has several securi-
ty technologies. The technology can be used to provide information security
- services such as data confidentiality, data integrity, access control, identifi-
cation and authentication, nonrepudation, and availability. Services provid-
ers will have to guarantee security of consumers data if decision support ser-

vices will be accepted by the populous general.
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2. Consumer Infrastructure:

Three areas of concern for the consumer's infrastructure exist: access to
the network, computer platform, and required software. The type and speed
of a network access are dependent on each consumer's individual require-
ment. ISDN and ATM technology are presently increasing the bandwidth
availability to the end user. Internet dial-in connections are presently availa-
ble at 28.8 Kbps. It is projected that by the year 2004, Internet providers will
provide T1 carriers to the home for about the same price of a modern con-
nection today. An independent variable to the DSN, the hardware used is de-
pendent on the user requirements. The only required software is TCP/IP
stack software and a WWW browser client which combine to make a com-
mon user interface. The consumer has choice in which TCP/IP stack and
WWW browsers they choose to use. Additional TCP/IP software applica-
tions such as an e-mail client and FTP client are useful to the user. These ap-

plications are also the choice of the end user.

3, Provider Infrasiucture;

The provider has the same requirements for network access, but has ad-
ditional requirements in hardware and software. A service provider must
provide an infrastructure which provides a service to consumers which are
useful, reliable, and secure. Providers of decision technologies will have
freedom of choice in the hardware and software required to provide the pro-
cessing of the decision technology and the wansfer mechanism to support
the transfer of input and output data. The type of technology and the inter-
face requirements of the application will drive the software and hardware re-
quirements for the provider. The provider must provide the hardware and
software to run an HTTP server and the decision technology application.
CGI scripts accomplish the interface between the HTTP server and the deci-
sion technology back end process. Additional support functions such as: se-
cure storage and transfer of data by files, and transferring output data back
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an output from each technology used in the process allowing the consumer

10 MONItOI Progress,

6. Use of Intelligent Agents to Select Technology for Use: The highest
level of development provides intelligent problem solving using intelligent
agents to choose the best technology alternative. The consumer would sim-
ply state the problem and the DSN, using an intelligent search agent, would
* then find the best technology or sequence of technologies to solve the given
problem. The consumer would need only to transfer data, initiate execution

and receive output data.

DSN INFRASTRUCTURE AND SECURITY

Significant advances in networking and long-haul communications tech-
nologies are expected. Institute of Electrical and Electropics Engineers
(IEEE) 802.3 Ethernet and 16 Mbps IEEE 802.5 token ring are commodity
iterns available worldwide today. Public packet-switched Wide Area Net-
works (WANSs) arc operated in all industrialized countries. Large private
networks in many countries have been starting to use T1 (1.544 Mbps) and
T3 (45 Mbps) transmission circuits(2).

The DSN infrastructure is comprised really of four separate infrastruc-

tures: communication, consumers, providers, and DSS.

- 1. DSN Communication Network Infrastructure.

A Network infrastructure capable of dealing with the amount and type of
data envisioned to seamlessly integrate all simulation and modeling technol-
ogies does not carrently exist. The Defense Simulation Internet (DSI) pro-
gram is accelerating commerical development of the technologies needed by
the stmulation community for distributed work environments. (The ultimate
goal is deplyment of a giagabit network that will be interoperable with com-

merical, optical and secure wireless networks).
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DECISION SUPPORT NETWORK
DEVELOPMENT ALTERNATIVES

There are six levels for developing a DSN on the Internet:

1. A Repository of Available Decision Technologies: This is the primary
level which provides a searchable electronic library of decision support
technologies. The user can search for and learn about a specific decision
technology according his needs.

2. A repository of Executable Decision Technologies: This level pro-
vides invoking execution of the technology by the consumer. After search-
ing for an appropriate technology to solve a specific problem, the consumer
can select one for use. The consumer can transfer data, invoke execution,
and receive an output from the application. All of this are conducted by us-
ing a WWW browser.

3. Automating Setup of Decision Technologies: This level automates the
creation of the provider's interface. A software module which automatically
generates the scripts and files required from the metadata provided during

registration.

4. Using Multiple Applications to Solve Problems: This level allows in-
teroperability between technologies. The user initiates sequencing of tech-

nologies and transfer of data through the DSN.

5. User Defined Multiple Use of Technologies: The consumer initiates
- usage of a sequence of technologies to be used and transfers the initial data
to the DSN. The DSN will have the knowledge about the technologies and
where they exist to translate the date set and transfer it to the first technolo-
gy. Upon completion, the output of the first technology is sent back to the
DSN where translation occurs and the data is sent to the next technology.

This process continues uniil the end of the sequence. The consumer receives
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BACK-END PROCESSING OF DECISION SUPPORT
ON THE INTERNET

The back-end processing of the decision support technology on the Inter-
net makes all the interactions of databases and analytical models of the pro-
viders DSS according to the users input data. The Common Gateway Inter-
face (CGI) allows the transfer of input data to the provider, execution of the
application, and the return of output data to the user (13). Due to this, it is
possible to distribute this technology over a heterogeneous network using a
common interface, but it does not allow interoperability between technolo-
gies. One way to achieve such interoperability between decision technolo-
gies across diverse hosts and operating systems is through a Common Oper-
ating Environment (COE). The COE consist of a special software layer such
as CRONUS, or a level of architecture and object standarization as in the
CORBA standard(1).

The decision support network (DSN) architecture can be described as a
conglomerate of provider nodes which allow their decision technologies to
be accessed and used by a variety of consumer nodes inter-linked and con-
trolled by the DSN node via a global network (3,4). Heterogeneous system
freedom of choice in use of a browser to access the DSN. Not require com-
pliance of standards and conventions in the development of decision tech-
nologies. Allow for interoperability between applications by using transla-
tion mechanisms vice traditional COE technology is based on the common
interface standards presently used by the WWW. Network navigation, trans-
fer of data, security of information input formats, data storage, and search
mechanism should be internal functionality of the DSN (15). To obtain min-
imal functionality, all users must initially have: connection to a network, a
TCP/IP stack installed, a form's capable browser, and complete the registra-

tion process as a consumer or provider.



11. DecisionNet: It is developed by the Naval Postgraduate School
(dnet@sm.nps.navy.mil) DecisionNet is a WWW based information sys-
tem that offers access to a distributed network of modeling and DSS. It
allows providers of modeling and DS services to have their technologies
publicized, browsed, and executed over the WWW (data, decision mod-
els, algorithms, and decision support packages). It enables consumers of
decision technologies to search an index of technologies, connect to se-
lected technologies, use them, and providing information specific to their
problem. The site consists of the following entries: Free Information Area
for Concepts and Definitions, Computational Web Services Yellow Pag-
es, Listing Services Provided, Registration Process for both Users and
Services, User Registration Page, User Authentication Page, Service Pro-

vider Registration Page, and Service Provider Authentication Page.

12. Crisis Management Network (CMN): 1t is a mechanism for cooperation
in crisis management situations on geographical, technological, and type
of business basis. It is developed by the author at the University of Cali-
fornia at Berkeley, (http://haas.berkeley edu/~Kabeil/cmn0.htm]). The
structure of the WWW site includes four main nodes: Overview,
Assessment, Business, and Geography. The Overview node includes in-
formation about: the theory, the bibliography, other related WWW links,
the protocol of the CMN, and the crisis taxonomy. The Assessment Node
supports the users in evaluating their current status, developing their own
strategy, and studying economics of CM. The Business Node promotes
the Cooperative Crisis Management on Business basis. The Geography
Node promotes the Cooperative Crisis Management on Geographical ba-
sis.



port for a vaniety of data types. storage sub-systems, and access patterns.
Different components of the system are written in different languages
(FORTRAN, C, and C++) and run on a variety of heterogeneous plat-
forms. The daia is also physically distributed on servers across the USA.
The Data Management component provides the appriopriate data conver-
sions between different formats, provide location-transparent access for
all clients. The Monitoring component allows the system and the user to
keep track of what is going on across the distributed system of machines
that constitute the GEMS system. Monitoring capabilities are used to
identify performance bottlenecks, and provide information about network

and system faults as they occur.

10. MATLAB: It is a product developed by the MathWorks Corp. (http://
www. Mathworks. com/matlab htmlj. The name MATLAB stands for
matrix laboratory. It 1s a technical computing environmeni for high-
performance numeric computation and visvalization. It integrates numeri-
cal analysis, matrix computation, signal processing, and graphics
MATLAB is an interactive system whose basic data element is a matrix
that does not require dimensioning. MATLAB is usually used in universi-
ty environments, for research, and to solve practical engineering and
mathematical problems. MATLAB also features a family of application-
specific solutions that are considered toolboxes. Toolboxes are compre-
hensive collections of MATLAB functions (M-files) that extend the
MATLAB environment in order to solve particular classes of problems.
Areas in which toolboxes are available include: signal processing, control
sytems design, dynamic systems simulation, systems identification, neu-
ral networks, and others. Probably the most important feature of
MATLARB is its easy extensibility. This allows the user to create his own

applications.



nents which are: @ RISK, RISK for Project, TopRank, Best-Fit, and
RISKview. @Risk is the Risk Analysis and Simudation add-in Microsaft
Excel and Loms 1-2-3 Values in a preadshect could be replaced with
@RISK distributions to0 represent uncertainty, then simulate the user
model using Monte Carlo simulation methods. It recalculates the user
spreadsheet hundreds of imes. The results are displayed graphically and
through detailed statistical reports. RISK for Project adds the same pow-
erful Monte Carlo techniques to the user's Microsoft Project models and
allows the user to answer questions such as "What is the chance the pro-
ject will be completed on scheduie?" Top-Rank is a What-if Analysis
add-in which automitically determines which spreadsheet values affect
the user results the most, then ranks the values in order of importance.
Best Fit is the distribution fitting solution for Windows. It takes data sets
(up to 30,000 data points or pairs) and finds the distribution (from 26
types) which best fits the data. It accepts direct entry, cut and paste, or di-
rect link to spreadsheets. RISKview 1s the distribution viewing compan-
i6n of them.

. Geographical Environmental Modeling System GEMS: GEMS is pro-
duced by Camegie-Mellon University CMU ¢http://www.cs.cmu.edu). It
consists of five components: Interface Execution, Visualization, Data
Management, and Monitoring component. The User Interface provides
capabilities for analysis of the data generated by the underlying air quali-
ty models. Data from several different control strategy scenarios can be
compared in order to find the best strategy. The Execution component al-
lows the user to choose the most appropriate computational model and
computing platform to use for a given simulation. The Visulization com-
ponent provides advanced capabilities for viewing the data generated by
the air quality models. The Data Management component is responsible
for all data stored by GEMS and the air quality models. It provides sup-
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visual environment for creating, analyzing and communicating probabil-
istic models for business, risk and decision analysis. Demos is designed
specifically to provide insights to quantitative models. The model of a
problem is drawn as an Influence Diagram consists of nodes and arrows.
The system has a rich and extensible modeling language, with probability
distributions, functions, and array operators. Smart Tables are included in
the product that let the user create and analyze multidimensional models
easily. The product is based upon a random sampling algorithims with
compute time proportional to model size. It could evaluates models with
many thousands of uncertain variables. Some sensitivity-analysis tools

included in the product.

7. Expert Choice: This product has been used successfully by the Egyptian
Operations Research Center since 1990 (7,10). It is produced by the Ex-
pert Choice Corp. A new site for the produt are available now on the In-
ternet (http://www . nauticom.net/www/ahp/). The system includes both
the Analytic Hierarchy Process (AHP) and the Analytic Network Process
(ANP). The AHP is a powerful and flexible decision making tool for
complex, multi-criteria problems where both qualitative and quantitative
aspects of a problem could be incorporated. The AHP helps decision
makers structure the important components of a problem into a hierarchi-
cal structure similar to a family tree. By reducing complex decisions to a
series of simple comparisons and rankings, then synthensizing the results,
the AHP not only helps the user to arrive at the best decision, but also
provides a clear rationale for the choice the user made. The Analytic Net-
work Process (ANP), makes it possible to represent and analyze interac-
nons, incorporate non-linear relations between the elements, and synthe-

size mutunal effects by a single logical procedure.

8. The Decision Tools Suite: It is produced by Palisade Corp. (http://
www.palside.com/products/risk). The suite includes five main compo-
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modeling constructs with focusing on specific application areas. It runs
under two platforms which are DEC and RS6000.

3. Mathematical Programming Langnage (AMPL): The AMPL is Produced
by At & T (http://www.att.com/ssg/products/ampl.html). It is a tool for
expressing resource optimization problems in simplified mathematical
terms and preparing input for contemporary linear programming solvers.
The mathematical model is kept distincit from the data. The language can
express: Linear, Non-Linear, Integer, and Mixed-Integer Programming
Models, and has a special notation for Network Constraints, Piece-Wise
Linear Terms, Covering Problems, General Column Generation and Im-
port Functions. These features, together with the generality of the index-
ing set operators, allow convenient expression of many mathematical
programming applications.

4. Knowledge Industries' tools: It is a tool kit produced by Knowledge In-
dustries' corp., (http://www.rahul.net/kic). It includes three software com-
ponents. The first is Dxpress which is a graphical tool for building knol-
wedge bases. The second is WIN-DX which is a Microsoft Windows-
based diagnostic run-time shell. The third component is API-DX which is
a powerful C++ class library for developing embedded diagnostic appli-
cations. The products are based upon Bayesian Reasoning Technology.

5. Which & Why: Developed by ArlingSoft (http://www.arlingsoft.com/
ww). It is a decision valuation software that simplifies rearranging, prio-
ritizing, and evaluating criteria. It can help in structuring and comparing
the rekevant variables during the decision-making process. As a business
tool, Which & Why can be used for decisions involving and kind of pur-
chasing, leasing, hiring, contracting, planning, or negotiating.

6. Decision Modeling Sytem (DEMOS): DEMOS is produced by Lumina

Decision Systems, Inc (http://www.lumina.com). It is a Macintosh-based,
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Decision support technologies could also be made available to users of a
heterogeneous network in a similar manner. This is based on a concept for
integrating decision support technologies with global computer networks. It
is a new paradigm for the distribution and use of algorithms, decision sup-
port applications, models, and simulations. Under this paradigm, all mecha-
nisms to allow for interactions between providers of technologies and con-
sumers who wish to use them are facilitaed by a distributed decision support
server (5). This shows the potential use of the distributing decision technolo-
gy as a service versus a software product. It introduces a new concept of the
“Shared DSS" versus the two conventional concepts "Individual DSS" and
"Group DSS™.

DSS ON THE INTERNET

A few decision support technologies are currently available on the
WWW. The following are a sample of DSS products that represents the cur-
rent decision suppori technologies on the Internet.

1. Aliah THINK!: It is a package of a software and methodologies which de-
veloped by Aliah Inc., (http://www.aliah.com). The product facilitates the
strategic thinking, team decision making, customer focus, and resources
allocation. It is based on technology that allows the evaluation of many
issues including qualitative and quantitative criteria.

2. ARENA/SIMAN: i is a simulation system produced by Systems Model-
ing Corporation (http://www.sm.com). It works as a modeling environ-
ment with a graphical user interface which is designed for building com-
puter models that represent an existing or proposed applications. ARENA
integrates all simulation-related functions such as animation, input data
analysis, model verification, and output analysis, into a single simulation
modeling environment. The package provides a modeling framework for
employing the Application Solution Templates (ASTs) which support
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Significant advances in networking and long-haul communications tech-
nologies are expected. Institute of Electrical and Electronincs Engineers
(IEEE) 802.3 Ethernet and 16 Mbps IEEE 802.5 token ring are commodity
items available worldwide today. Public packet-switched Wide Area Net-
works (WANSs) are operated in all industrialized countries. Large private
networks in many countries have been strating to use TI (1.544 Mbps) and
T3 (45 Mbps) transmission circuits.

Several security technologies can be used to provide information securi-
ty services such as data confidentiality, data integrity, access control, identi-
fication and authentication, non-repudiation, and availabiliy. Service provid-
ers will have to guarantee security of consumers data if decision support
services will be accepted by the populous general, which will be discussed
in the paper.

INTRODUCTION

decision Support Systems (DSS) are computer based information sys-
tems for improving the processes and outcomes of human decision making
(8,9). Individual DSS and group DSS have traditionally been developed as
stand alone applications which conform to specific users' hardware and soft-
ware requirements (6,14). This leads to reduced sharing and reuse of the ap-
plication as well as the data, models, and algorithms incorporated within the
application (5,12).

The Internet the World Wide Web (WWW), and enabling technologies
allow for the dissemination of multimedia information to support diverse
groups of remote users (2). Electronic services in marketing, banking, and
education systems are becoming popular on the Internet via the WWW.
These services require on-line interaction between the customer and the pro-
vider of the service. The provider of these services provides back-end pro-

cessing to render the service to the customer(11).
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CHAPTER 2
DECISION SUPPORT TECHNOLOGIES

ON THE INTERNET
By
Dr. M.M. KABEIL

ABSTRACT

Electronic services in marketing, banking, and education systems are be-
coming popular on the Internet via the World Wide Web (WWW). These
services require on-the interaction between the customer and the provider of
the service. The provider of these services must also provide back-end pro-
cessing to render the service to the customer. A few decision support tech-
nologies are currently available also on the WWW. This paper discusses the
potential use of the desicion support technologies on the Internet and

presents some of related sites.

The back-end processing of this type of technology makes all the inter-
actions of databases and analytical models of the providers Decision Sup-
port Systems (DSS) according to the users input data. The Common Gate-
way Interface (CGI) allows the transfer of input data to the provider,
execution of the application, and the return of output data to the user. Due to
this, it is possible to distribute this technology over a heterogeneous net-
work using a common interface, but it does not allow interoperability be-
tween technologies. One way to achieve such interoperability between deci-
sion technologies across diverse hosts and operating systems is through a
Common Operating Environment (COE}. The COE consists of a special
software layer such as CRONUS, or a level of architecture and object stan-
dardization as in the CORBA standard.
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CHAPTER 1

THE NEED TO BUILD ARABIC CD -ROMs™"
By
Ahmed M. Elshami

This work is built on a book recently issued by the writer under title:
Networking CD-ROMs: the Decision Maker's Guide to Local Area Network
Solutions. (Chicago: American Library Association, 1996). Mr. ElShami
summarizes the background, importance and the need to build CD-ROMs
networks. Methods of building a CD-ROMs network are highlighted. Also,
the problems of CD-ROMs networking and the approximate costs of its
components are given by the writer. Topics such as data bases, launching
programs for CD-ROMs on INTERNET sites, and digital video discs are
discussed in this paper.

It is noticed that the essential elements of networking are covered also in
the presented paper, including planning the networking, selecting the file
server, aspects of CD-ROMs drivers and towers, memory management of
workstations, methods of sharing CD-ROMs, ... etc.

(*} The Original Version is Written in Arabic Language.
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INTRODUCTION






The participants in this seminar had discussed the nature of evolution
which 1s considered the nucleus of change. Dr. Khalifa traces the develop-
ment of information media through out the history from ancient times up to
~ electronic era. Dr. Tolba raised two questions concerning the existance of
the strategy in the Arab World, and our place in connection with electronic
information resources. He answered his enquiry about the strategy that it is
not existed on national and regional Arab levels up to now. With regard to
his second question he stated that the availability of Arabic electronic infor-
mation resources is considered the most crucial problem facing the Arab
World. The infrastructure needed for information generation and availability
is not planned. Also, the coordination among the information providers and
corporations is not available on national and regional scales in the Arab
World.

Dr. El Hadi stressed the new era of digitalization which is witnessing the
mass production of electronic documents and multimedia interactive tech-
nologies. He indicated the need to follow the international standardization in
information and telecommunications technologies for open systems inter-

~ connection,

Mr. El Shami of Temple University elaborated on the CD-ROMs tech-
nology and networking. He traced also the background of documents from
the ancient Egyptian Until the invention of CD-ROMs. The types and sized
of CD-ROM are indicated in the presentation. In conclusion, Dr. Sayed

summarized the discussions.
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Part One
SEMINAR ON STRATEGIES
AND POLICIES FOR
THE DEVELOPMENT OF
ARABIC ELECTRONIC
INFORMATION RESOURCES

Moderator.  Prof. Dr. Fath El Bab Abdel Halim Sayed
Participants:: Mr. Ahmed M. EI Shami

Prof. Dr. Shaban A. Khalifa

Prof. Dr. Mohamed M. Tolba

Prof. Dr. Mohamed M. El Hadi



(8) Continue the work towrads the elimination of computer illeteracy

through training programs and compaigns.

(9) Announace a national project for registering the Egyptian Journalizm
and the Arabic literacy heritage on CD-ROMs to facilitate their han-

dling and provision across the national and international networks.

(10) Adopt the international standards and specifications to be applied on
the products of information technology and telecommunications to be
acquired or produced by the Egyptian enterprises as a basis for interop-
erability and open systems interconnections.

(11) Adopt the criteria necessary to control and assure the quality of Arabic
software production ad to realize their integration and their ease of ma-
nipulation and standardization which guarantee their usage at world

wide,

(12) Protect and secure information networks through the adoption of a set
of standards necessary which do not prokibit the access and spread of
the available information and protecting the intellictual property of pro-
duced and handled information.

(13) Register ali information centers and libararies which are existed in
Egypt and the Arab States to know their capabilities and the types of
services which they offer.
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ical, agricultural, industrial domains and its connection with the world at
large through the INTERNET.

(2) Accelerate the development of telecommunication infrastructure which
is considered important to the utilization of information technology and
to guarantee its implementation, Egyptian and foreign private compa-

nies and enterprises should be encouraged to invest in that domain.

(3) Spread the awareness and appreciation of the information age to all Arab
enterprices, organizations and schools of all levels and kinds as a new

style of life to be ready for and adapt its technologies.

(4) Form a comprehensive strategy through the Arab League to work up an
Arab Information Network and to lay down the needed foundations of
Arab Information industry as well as to realize the necessary coordina-
tion which could prevent duplication and fulfil the integration and con-

tinuity.

(5) Undertake the foundation of a nucleus digitalized library at organizations
such as the National Library of Egypt, Alexandria Library, and the
Egyptian Universities which could be interconnected together with the
proposed National Information Network and with the INTERNET.

(6)Spread the idea of INTERNET Clubs and coffee shops within social, cul-
tural, and sporting organizations and clubs, as well as within the Librar-
ies of the Association of Integrated Reform to Popularize the World

wide nature of information.

(7) Form a supreme national agency for information to be under the direct
auspiece of the President of the Republic to guarantee the coordination
among the existing organizations and institutions on a national scale,
and to connect Egyptian Information activities and efforts with those in
Arab World and the World at large.
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also Mr. Danny Rippon, the technical support expert of Informix, UK exhib-
ited the capability of the new version of Informix Universal Server.

CONFERENCE PROGRAM
The First Day: Tues. 10/ 12/ 1996.
- Registration: 9.00 - 10.00 Am.
- Opening Session: 10.00 - 11.00 Am.
- Interim: 11.00 - 11.30 Am.

- First Session: Seminar on Strategies and Policies of Arabic Electronic

Information Resources Development.

Second Day: Wed. 11/12/1996.

- Second Session: CD_ROMs Networking, DSS Technologies on Inter-
net, and Social Solidarity of Electronic Information Resources,

- Third Session: Information Networks and Electronic Information Re-

SQurces.

- Fourth Session: Standardizations and Standards.

Third Day: Thurs. 12 /12 / 1996.
- Fifth Session: The Multimedia as Electronic Information Resources.

- Sixth Session: Tools, Applications and Systems of Arabic Electronic
Information.

- Seventh Session: Informix Presentation.

- Final Session: Summary and Recommendations.

CONFERENCE RECOMMENDATIONS

(1) Start the actual steps to establish a nationa! information network which

comprises the several sub-specialized networks of economical, commer-
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CONFERENCE SUMMARY & RECOMMENDATIONS®™

The Fourth Scientific Conference for Information Systems and Comput-
er Technology was organized and conducted by the Egyptian Society for In-
formation Systems and Computer Technology (ESISACT) under the theme
"Towards the Development of Arabic Electronic Information Resources to
Meet the Challenge of civilization™. The conference was held at the confer-
ence Hall of the Egyptian Students’ Union of the Ministry of Education at
El-Agoza, Giza from 10-12 December 1996.

The Conference was conducted under the auspiece of his Encellency
Prof. Dr. Atef M. Ebeid, Minister of General Rusiness Enterpries and Mini-
ster of State for Administrative Development and Environmental Aftairs, as
well as Her Excellency Pr. Dr. Venis K. Gouda, Minister of State for Scien-
tific Research.

More than 180 persons participated in the conference consisting of uni-
versity profescors, experts, practitioners and interested students in the theme
of the conference and related topics.

The main objective of the conference is geared towards the adaptauon
and adjusiment of the Arab Society in general and the Egyptian one in par-
ticular towards the developmen! and generation of Arabic electronic infor-

nation resources and systems to meet the challenge of modern and forth-
coming civilization. This could be achieved through:

- Underline a national integrated strategy and policy.

- Provide the Arab persons and enterprises with the access to world wide
networds to exchange Arabic electronic information resources and data
bases.

In the deliberation of the conference, seven main sessions were conduct-
ed, and twenty three presentations of research works and demonstrations
were discussed and exhibited. Mr. Ahmed M. El Shami. network expert at
Temple University presented the modem trends of CD-ROMs Networking,

(*) The Original Version is writien ir Arabic Language.
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There are several problems confronting the development of Arabic digi-
talized information resources.

The problem of Arabization of a standardized code is a persistant one.
Up to now, there is no single unified standard to be followed to exchange
the Arabic digitalized data among individuals and enterprises in the Arab
World and elswhere.

-12-



INTRODUCTION®

ABSTRACT
By
Prof. Dr. Mohamed M. El Hadi,

During the development of the human society it has witnessed three
main waves of the development of information. The first wave was repre-
sented in the verbal form of information after the agreement of a common
language and writing. The recorded information had been stored in the tradi-
tional media which were in reach to human {or thousands of years unti] the

mid-fifteenth century.

The second wave which had affected information had been attached
with the introduction of printing in the year 1452, Some Scholars belief that

the modem renaissance age had started with the invention of printing,

The Third recent wave of the development of information has been
molded with the modern electronic and digitalization of information. This
new trend has evoived in the proceeding thirty years and has been accelarted
within the past five yvears. Computer and telecommunications technologies
have contributed largely towards this digitalization revolution. The

“INTERNET" is considered a best tool or medium to this trend.

Therefore, we have to highligt the importance of Arabic electronic infor-
mation resources. The development and the exchange of these information
resources are crucial for the challenge of civilization 10 the Arab World at

large.

(*) The Original Version is writlen in Arabic Language.
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