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outside the Arab world. Internal and external services shall comprise supplying of
required documents, bibliographic and statistical information. One aspect shall include

services relating to administration and financial matters.
FARABI shall include three data hases :

- SADIEC tor documentation and information
- SAUB tor statistical data and data processing

- SAL A Jor administrative and financial matters

Lhe Bank shall also be equiped with appropriate accessories (microfilm and racsi-
mile) to Facilitate communication and information exchange with Arab and interna-
tional data banks, thus featuring an ahility of using Arabic and Latin letters. Other
units shall be equiped with ternminals and printers in order to produce statistical tahles,

designs and gruphic drawings in colored as well as normal forms,

A training centre, FARABI shall offer continuous in-service-training in the
above-mentioned ficlds for employees in the different departments of Aleeso. Ina later
stuage this aetiyity shall be eAtended o all those working in these fields in the Arab
countries, with due consideration to avoiding of training offered by local institutions.,
In other words the training programmes shall he designed in 2 way that would com-

plement the individual Tocal programimes,

Finally Aleceso considers that the establishmept of FARABI is not the end of its
ambitions, but a start, at the end of 1 tunnel, of work which aims at greater and conti-
nuous prospects for achievement and whose one of the supporting pillars shall be an

overiall Arab communication network.

e
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FARABI

FIRST ARAB BANK OF INFORMATION
FOR EDUCATION, CULTUTRE AND SCIENCE

-ALECSO

Considering the present as an era of communication where all human endeavorsy
are intertwined. it is undoubted that the future shall bear a still greater role to be played
by communication in molding newer prospects of human advancement in all areas of
knowledge, discoveries and inventions. This fact has driven Alesco to esathlish a data

bank and mechanize its activities. As usual, the starting point had been o feasibility

- study for a project in this connection, which lasted for almost two years, This study
¢ henifited. to a large extent, from all possible sources available in the Arab world since

1975, especially the existing limited utilization of informatics. This study bore the fruit

of FARABI (First Arab Bank of Information).

Alecso bank of information (FARABI) shall offer various services to the depart-

ments and outside offices affiliated to the Organization in addition to istitutions within and
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the.value of multilingual MINISIS, the Canadian IDRC"

has alrcady begun the work of supporting alternate char-
acter sets within MINISIS.

This support will be done at the intrinsic level within
MINISIS, with:all input/output operations passing

-through a néw intrinsic dedicated to handling character-

set problems. IDRC will be‘using the HP-2645A terminal
with option L98 as the basis for this work, but will write
the software in such a way as to make it as independent of
the terminal as possible; a configuration.processor will

allow the user to specify certain characteristics of the ter--

minal in use [17].

~ Related to the problem of Arabization of hardware
and software are problems resulting from the lack of
standardization and the tools needed to promote the use
of unified standards within Arab library and information
centers. Both ALDOC and ALECSO are attempting to
promote the use of unified Arabic standards for the bib-
liographic description of Arabic records.

Conclusion

In search of a standardized approach to the use of Ar-
abic in computerized information interchange, several
possible solutions have been put forward for consider-
ation by a number of Arab organizations and institu-
tions. Although the software and hardware which have
been proposed do not answer all the problems posed by
the Arabic language and culture, there has been a great
deal of progress made within the past four to five years. I
believe we can expect an important breakthrough in this
field in a very short time,
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* Letter quality printer based on the Qume Sprint 5.
Printing at 88 characters per second, the 3260 SD han-
dles either Latin or Arabic through interchangeable
daisywheel print heads, Sup_port software is on diskette.

Multi-Media Video (MMV)

MMV has produced Arabdata 20, which employs the
ASCII Code for Arabic characters using one ASCII Code
for each character. It displays English and Arabic simul-
tancously and performs contextual analysis to determine

correct Arabic character shapes. Hard copy output is*

provided by the Arabprint 160, a dot matrix printer func-
tioning at 160 characters per second.

The Company has developed Arabic versions of the
business application software running on the CADO mi-
crocomputer and created a bilingual version of the Apple
I microcomputer. Called Arapple, the system performs
in cither Arabic or English, carrying out automatic con-
textual analysis of Arabic characters.

EURAB

EURAB is an Arabic and Latin Computer terminal
patented by ESA (European Space Agency) [15]. This
muitiple-alphabet terminal allows for:

* writing in Arabic with vowels explicitly displayed,

* the simultaneous display of two pages of 800 charac-
ters each and a different alphabet per page,

* up toeight pages stored in the terminal buffer mem-
ory.

* independent printing of any number of stored pages
while work is in progress at the kevboard.

The LEXAR software transforms the EURAB bilin-
gual terminal into a data entry terminal.

They both torm an integral part of the ESA-RECON
interactive information retrieval system operated by the
ESA Information Retrieval Service.

SK Computer System

A UK Digital Equipment systems house, SK Com-
puters supply the text controller bilingual terminals and
printer with DEC systems. SK Computers has made two
bilingual installations in Iraq. A range of bilingual soft-
ware is being developed in’ conjunction with TTI Com-
puter Systems, a software house experienced in creating
Arabic systems,

18M .

IBM has introduced bilingual terminals that are not
acceptable to the Arab experts.-lt has recently entered
info an agreement with the Kuwait Institote for Scientific
Rescarch to work on problems associated with (he use of
Arabic in EDP,

ATARI

A recent agreement between al-Alamiya Company in
Kuwait and the ATARI Corporation would result in the
Arabization of the ATAR] Home Computers, The proj-
ect, when completed, would resy}t in implementing Ara-
bic on various Atarj System components.

Saudi Computer Industries

A recent announcement in Saudj newspapers revealed
that a group of Saudi professionals intend to market a
"“homegrown bilingual Arabic computer” to educational
institutions that will make computer programming possi-
ble for non-English speaking Arabs. The Arab computer,
known as al-Farabi, was developed by Saudi scientist Dr.
Reda Seraj Al-Thiga, Dean of the Graduate School at the
University of Petroleum and Minerals. A group of Saudi
professionals and scientists haye formed Saudi Computer
Industries to build the machine and launch Sandi Ara-
bia’s first indigenous computer company. The Arabic
computer has built into it the ASCI] code. The program

P
can be adapted to any known Arabic code within a short
period of time [16].

Unlike.IBM and NEC computers which translate Eng-
lish into Arabic and are bilingual, the Arabic computer is
programmed in Arabic,

Arabization of Software

Related to the desire of Arab librarians to utilize Ara-
bic/Latin terminals and VDU is their desire to Arabize
library specific spftware. Changes in existing software
concern support for the Arabic character set. These Te-
quirements include:

(a) The ability to support both Arabic and Latin char-
acter records within one database.,

(b) The ability to identify ficlds as being associated
with a default character set for prompting and for the

data contents which would require additional option in ~ _

the data definition.

(c) The possibility of embedding character strings of
one character set within a field conraining text in a sec-
ond set.

(d) Support for the generation of Arabic keys, includ-
ing appropriate strippings, key extraction, and key gen-
eration options.

(e) The ability to display or print mixed Arabic/Latin
text anywhere on a line or page, within the limitations of -
the software print formatting routines.

The Arab League Documentation Center in Tunis, in
cooperation with IDRC and with funding from the
UNDP, has begun work on Arabizing the MINISIS Soft-
ware by Arabizing MINISIS dialogue and messages and
translating its documentation. This is theifirst attempt in
the Arab World to Arabize a software that could be used
in Arab librarics and information centers. Being aware of

A A A g
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It is advisable for information specialists to determine
precisely their requirements in this field and to work with
their nationdl computer centers which are actively work:
ing on these problems. A case in point is the Centre Na-
tional de I'Informatique in Tunis which is working on a
“definitive” terminal for handling Arabic text, under a
grant from 1BL. The Canadian IDRC s also looking into
this problem in the context of the modifications needed
for MINISIS (a minicomputer version of the Integrated
Set of Information Systems) and will be using the HP ter-
minal as the basis for the development work to be done.
In cooperation with IDRC, the Arab League Documenta-
tion Center is presently Arabizing the MINISIS 1/0 Pro-
grams using its Arabic terminals and will be able to use
their combined experiences in selecting the definitive Ar-
abic terminals to be used in ALDOC and elsewhere in the
Arab world,

Among the manufacwrers of bilingual terminals are

[4]:

al-Muhandis -

This Saudi company introduced its first terminal, the
Ascribe, in 1980; its sccond, Al-Arabi, has recently been
released. ‘ .

Ascribe displays the full-ASCII Latin 96 character set
‘and 112 Arabic charactet forms. In conforms with the
SASO recommendations for the Arabic character set.

Alteration of Arabic characters to their correct start,

medial, or terminal forms is determined and handled By
the terminal. Latin and Arabic can be mixed in the sume
line, the screen displaying both and without the ficld be-
ing altered. Mode change is handled by control keys.

All aspects of the Arabic/Latin features are controlled
by the terminal through a Z80 micro-processor; no spe-
cial software is required on the host computer.

Ascribe was developed by the al-Mudandis in conjunc-
tion with an affiliate, International Computer Systems,
London, and is manufactured in the UK by TDS.

Al-Arabi is based upon the TDV 2230, manufactured
by the Norwegian Company Tandberg. Arabic features
have been added to this terminal. The terminal, which is
compatible with the DEC VT100 terminal is now being
used throughout the Saudi Arabian National Bank's on-
line system. .

Scripto-Print, a full bi-lingual letter quality printer
provides output for the Ascribe, while a new version is
being introduced for al-Arabi.

Arabic Latin Information Systems (ALIS)

ALIS develops systems and terminals based on the Ar-
abic terminal design of Dr. Hyder. The company has de-
wveloped bilingual dat matrix printers and computer ter-
minals. Its products include: ‘

o Video terminals based on the ADDS Regent 40; the

1311 simultaneously displaying Arabic and Latin; the
1211, handling both languages but not simultaneously.
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code can be allocated for each letter of the alphabet, irre-
spective of its shape [4]. '

Requirements for Arabic Terminals Suitable for
Library Use

Although a number of different manufacturers pro-
duce Arabic/Latin terminals and printers, none, so far,
has produced what could be termed a general purpose
Arabic terminal with a standardized character set.

With the introduction of CODAR-U/FD, it will make
more sense for manufacturers of Arab/Latin terminals to
use one of the following two methods which are possible
for representing the combined Arabic/Latin character
sets: *

(2) 7-bit CODAR-U/FD (Arabic) and 7-bit ASCI]
(Latin), with an appropriate escape sequence to
switch between character sets and modes of opera-
tion (right-to-left and left-to-right)

(b) 8-bit combined Arabic-Latin (extension of 1SO
specifications 646 [12], 2022 [13], and 2375 [14]).

The hardware eventually chosen by information spe-
cialists for processing information in the Arabic language
should also allow for:

(a) Full upper and lower case Latin plus CODAR-U/
FD :

(b) Microprogrammed elaboration of the form of the
Arabic characters according to context, with the
automatic display of the appropriate shapes of
character endings. This will permit the storage of a
unique code per character within the computer
while allowing for correct display to the user.

(c) Mixed Arabic/Latin characters anywhere. in the
Arabic mode. ]

(d) Character matrix of sufficient resolution to permit
casy recognition of individual characters.

.
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good quality newspaper will have 150, a typewriter 65 to
75, while a telex machine will have 52 characters [4].

Arabic/Latin /O Devices

Over the last two years, an increasing number of so-
phisticated users have begun to rely upon computerson a
large scale in text processing and in small businesses thus
emphasizing the need for better bilingual terminals.

Recently, it has become apparent that standardization
of Arabic characters and their coding inside the com-
puter are urgently needed to ensure compatibility of
products produced by various manufacturers. '

Most existing I70 units suffer from one or more of the
following shortcomings [6]:

(1) Internal representation of Arabic code is not in any

logical sequence. ;

(2) No vocalization symbols are represented.

(3) Character shapes are poorly represented and not

pleasing to the reader’s eye.

(4) Keyboard and keyboard layout are not acceptable

and are poorly designed. . e

(5) Capabilities of the ufiits are very limited.

Towards a Unitied Arab Code

Between the years 1976-1982, computer experts from
the Arab world convened a series of meetings in an at-

tempt to develop a unified code for the use of Arabic
characters in informatics. The most significant of the
meetings were:

& June, 1976: 1BI (Intergovernmental Bureau of In-
formatics)—the fir'st step towards open discussion con-
cerning the standardization of the use of Arabic in data
processing; also led to the formation of COARIN (Com-
mittee on Arabic in Informatics) [7].

¢ April, 1977: ALECSO (Arab League Educational,
Cultural, and Scientific Organization)—an agreement
was reachied on the adoption of a unified Arabic code and
on the number of Arab-characters to be represented, as
well as the diacritics needed to produce an acceptable Ar-
abic text [8).

e June 1977: COARIN—approved the joint Iraqi-
Moroccan proposal for a unified Arabic code for infor-
matics known as CODAR-U, which consisted of a 31 Ar-
abic character set and several optional sets that take care
of the vocalization symbols [9]. (See Table 3.)

¢ June 1980: SASO (Saudi Arabian Standards Orga-
nization)—accepted CODAR-U as a starting point to-
ward a unified Arabic codc

¢ September 1980: ALECSO—a modified and im-
proved version of CODAR-U [10].

e April 1982: ALECSO—an agreement was reached
to accept the modified version of CODAR-U known as
CODAR-U/FD (Unified Arab Code--Final Version)
[11]. (See Table 4.)

The importance of using CODAR-U/FD is due to the
fact that several Arab countries have worked together for
seven yeats to develop the appropriate set of Arabic char-
acters that can be used in the computer field throughout
the Arab world.

The Hydriyya Method

This method, introduced by Professor Hyder at the
Department of Computer Science, University of Mon-
treal, Canada, requires that when'a key is pressed, the
letter is not printed immediately but is stored in the ter-
minal's buffer. When the next character or space is
typed, the terminal is then in a position to calculate both
the correct shape of the first letter and the' other code(s)
needed to perform it. The second letter of the word is dis-
played when the third letter is keyed, and so the process is
continued until the word is’completed.

Under this method the terminal keyboard includes
only the isolated Arabic character set. The proper shape
of the character is selected automatically via the Ara-
bic Script Processor (ASP) contained in the operating
firmware. ASP will select the shape for every individual
character according to its preceding and following char-
acter [4]).

To print/display the last letter in a word, the terminal
checks the type of the preceding letter to decide whether
the end letter is to be joined or if it is to be separate. The
major advantage of this approach is that one key and



(1) Arabic is written from right to left and most letters
in the Arabic word are joined together, Arabic numbers
are also written from right to left. However, the most sig-
nificant digit is found on the left so they do not appear
reversed.

(2) The Arabic alphabet consists of 31 characters (28
actually, plus the Hamza which appears as a separate
character in the written language, but is rarely used

"alone, Ta Marbutah which is one of three possible shapes
for the letter ta’ when it appears as a stand-alone terminal
character, and Alif Magsurah which is represented by the
long vowel romanized as in 2 Mustafa or Rida). Twenty-
two of these letters can be joined on both sides and in the
process take different shapes depending on their context
in a word. The position can be in the beginning of the
word, like ~2 , or in the middle of the word, like —~, or at
the end of the word, like <= . The letter can also be writ-
ten separately not connected to another letter in the same.
word, like <2, as in«°k . The final letter, &=, will cause a
space within a word. Table 1 shows the Arabic letters,
their names and pronunciation. As these figures illus-
trate, the Arabic character can be divided into junction-
line, body and tail. The junction-line never ¢hanges
shape, the body can change shape depending upon posi-
tion, and the tail has different shapes which are related to
the character to which it is added. In the examples pre-
sented in Table 2 it is shown that it is necessary to know
the shapes of the preceding character and the two subse-
quent characters before the shape of a given character
can be determined.

(3) The Arabic script is highly calligraphic. When Ar-

abic printing was introduced early in the eighteenth cen-
tury, the shapes of Arabic letters were an imitation of
handwriting which was calligraphic. Thus, at first, print-
ing was an imitation of calligraphy, even if a little simpli-
fied. As literacy spread, the opposite became true; writ-
ing became a simplification of printing [3). This process
continued, and still continues. Because of the stlll~power-
ful'traditions of calligraphy, the users of the Arabic lan-
guage tend to resist attempts to compromise aesthetics
and quality of print for the sake of mechanical efficiency.

(4) Besides the alphabet character set there are at least
five vowels. These are optional in writing, used only when
it is not possible to guess the exact word from the context.
They arc used in conjunction with other letters prmted
above or below the letter.

While the first problem is not serious, the second and
third are. Vocalization symbols are essential for the.se-
mantics of Arabic sentences and words. These symbols
are not customary in commercial type applications. In
more complex applications in the field of information
storage, search @nd retrieval, artificial intelligence, and
language theory it is impossible to ignore them.

Thus, while the letters of the Latin alphabet have only
one form, the sole exception being the use of capitals, this
is not the case with Arabic script. Some characters ap-
pear in four, or possibly more, different shapes. Two
characters (Alif and Lam) have special shapes whenever
the Alif follows the Lam. There cari be up to 900 letter
shapes printed in calligraphic style. Currently, a well
written Arabic book will have about 450 shapcs. a fairly

TABLE 1. Arabic letters, their names, and pronunciations.

1 # hamza: glottal stop
2 1 alif: a
J 2 ba': b

40 ta': ot

;7 — dad:
18 b ta':
19 b anas
20 # ‘aym:

_d enghatic d

t emphatic T

z emphatic dh
{no equivalent)

5 o ta'maqsurah: t or h 21 . ghayn: gh Prench Pronounciation
of r
65 tha's . th as in thin 22 5 fa's ¢
72 3ime ) as in joke . 23°3 qaf:  q uwular k
8 o> ha': b Spanish pronounciation of ha 24 kaf:
9 2 kha't  Kh German pronounciation of ch 25 J lam; 1
10 > dal: d 26 2 mim: nm
113 thal:  dh as in this- 212 nwn: n
12 2 ra's r 8.8 ha': h
13 ) za': 2z 29 9 waw: w
14 = sin: - 5 30 ) ya':t y as in yes
15-% shin;  sh 3¢5 alif-magsura: a
16 . sad: & emphatic s '
. (b) Vvowel Points
2 L fathat: (a)
3 £ damnah: “{w)
H — kasrah: (i)
33 = shaddah: (doubl ing) !
6 -2 sukuns (stop)
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