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outsid¢ the .44rah world. lnternal and ewternal services shall cmprise supplying of
٢eatired documents, hihlioyraphic and statistial information. One aspect shall include
١٤٢١ie rel:tin t :dministration and financial matters.

٢.H١h1 ،hll include three data hase9 :

-١١١)١(١or toetmnentatin and informatin

- ١٠١١١١r ٠t:tisie٤١ data and data proeessingح •

-١:١٢١١١١imis1rtive nd financizl mtters

-esi:١٤٤tss0٢ies (nicrofiln :1n:٤aiped with :prpri:te١١٢١l٠٨:I%:uk sh٤١lا١١٢٠ 
١١il٤١ to l:eilit:11٤ 0nunir:tion :nt intarn:tian th:ngd ١i1l١ .1r٤١l) :١nd inter١

 ة ، امن، اة}-}

t:t: h:ks. thus te:tring :n ahiliy of using .rhie and l.atin letters. ()ther:أ i0nا 
١ti1٠ sh:l١ te eauiptl witl ternmin:ls and printers in order to produee statistie:l t:hles.
١l٤i١١:٤١٠ r:phie tlrawin٢٩ in clred ١ well :٩ nrml forms.

١hl sh:ll «ffer cntintous in-service-1raininu in the.٤١1re, HH«tr:ining:م ا١ 

:١/١0١٤-١entine till٠ tar ٤١pl09٤es in the dlitterent 0leprtments 0f .lees0, ln a l٤1٤r
workiny in these tields in the .4rh١o :ll tho٩٤١ened{١thi :etiyi19 sh:llا·٤: 

 ص ،٠ ه

ountries, ١itl١ 0lue camsidlertion to :١oidin ot traininy oftered t loel institutins.
٨١١١١th١٤r ١0r0 th١٤ tr:inin! prgr:ttIes sh:ll h designed in ١y that wuld n • م ي د

pltent the indlivitln:] le.l proYr:Ites  ر ا، ه

Finall١٤٤١s0 consiler٩ that the st:hlisndpt at F.٩H.4I1 i not و the end ot i1s
:١hitians htt : st:rt. :t the cntl of tunnel. ot'٠0k which aims at preate and cnti­

١٢٢١٩١١١٨٧١١p٤٤1 tar :٤hiesenent :nd ١٠os٤ ne at the supporting pillurs shll he n
«١١٤٢٤l .٩rh wnie':ion ١٤tw 0rk.
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-FPABI
FIRST ARAB BANK OF INFORMATION
FOR EDUCATION, CULTUTRE AND SCIENCE

ALECSO

(onsidering the present as an er of ommunieation wh٤re hl humun endt:'0٢9
re intertwined, it is undouhted that the future shall her still r٤٦t٤r role to h playc0
hy communication in molding newer prospects of htm:n utvancement in :ll :re' «f
kn0wledge, discoveries and inventions. This fact h:١ drien .les٤0 to ethlish :  ذا
hank and mchanire its activities. As usual, the sturtin point h:d hen fe:sihility
study for a project in this connection, which lasted far alm0٩1 ١w0 y٤:r٩. This stuty
henifited, t a large evtent, from all possihle $0tres availahle in the .rab world sin
1975. especially the ewisting limited utiliration of informatics. 'lhi9 study hare the frtil

(.٩R.I1 (Firs1 Arah Hank of lnformatin,f F٨ ر

Alecso hank 0f information (FARAH) shall ffer variots services to th٤ depa ­٢ أ
mnent :nd utside 0ffiee :ffiliated t the ()ryanization in tltlitin t istitutins witlin anأ 
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the.value of multilingual MINISIS, thc Canadian IDRC:
has already begun the work of supporting alternate char­
acter sets within MINISIS.

'This suppor will be done at the intrinsic level within
MINlS1S, with: aلإ l input/output operations passing
through a new intrinsic dedicated to handling character­
set problems. IDRC will beusing the HP-2645A temminal
with option L98 as the basis for this work, but will write
the software in such ayay as to make it as independent of
the terminal as possible; a configuration٠processor 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 Tesulting 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 Arabie standards for the bib­
liographic description of Arabic records.

Conclusion

ln search of a standardized approach to the use of Ar٠
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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٨ rcccnt agrecment between al-٨lami١ ,
Kuwait and iie ATARI Corporatioa ، mPany ا م' in
٨raجاا i e» «م ه 8rAة i ii :;٠ ء» لإ;""ث":ءة» ،

-t0 hen completed, would result in implementing Araع£ 
1c on various Atari system components.

SaudI Computer lndustries

A recent announcement in Saudi newspapers revealed
)٩4 a roub ع of Saudi professionals intend to market a

omegrown bilingual Arabic computer' to educational
institutions that will make computer programming ossi­
b for ع non-English speakin Arabs. iheArه s , ج»{ثء

nown as al-Farabi, was developed by Saudi seientist Dم .
Reda Seraj Al-Thiga, Dcan of the Graduate School at the
UJniversity of Petroleum and Minerals. A group of Saud;
professionals and scientists have forned Saudi Coipyuter
Industries to huild the machine and launch Saudi 8 ­, م
bia's first indigenous conputer company. Th 8r.Bie
computer has built into it the 8SCII cade. T٦١٠٨e ١rرo ran
can be adapted t any known Arabie code waمرؤ/ز 
period of tine [16].

.nlike 1BM and NEC computers whieh translate Engم لا 
1sH into Arabic and are bilingual, the Arabic connputer is

Programmed in Arabic.,

• Letter quality printer based on the Oume Sprint 5.
Printing at 55 claracters per second, tle 3260 SD 1١an­
dles either Latin or Arabic through interchangeable
daisywheel print heads. Support software is on diskette.

Multi-Media Video (MM٧)

MMV has produeed Arabdata 20, whieh employs the
ASCII Code for Arabic characters using one ASCII Code
for eaeh 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 fune­
tioning at 160 characters per second.

The Conpany has developed Arabic versions of the
busincss applicatian software rumning on the CADO m .١ ز
crcomputer and created a bilingual version of the Apple
I1 nicroconputer. Called Arapple, the systen performs
in eithrer Aratie or Englisl, carrying out automatic con­
cxt١al an:lysis af Aribic claractcrs.

EURAB

Arabization of Software

Felated to the desire of Arab librarians to utilize Ara­
»ic/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 ehar­
acter records within one database,

(b) The ability to identify filds. as teing associatcd
with a default claracter set for pronpting and for {٨٤

0ntents م whieh wold require additiona1 option i3 ع{"{"
e lata definition. .
(c) The possibility of embedding character.st::n s ي ٢

0n% character set within a field conraining text in .see ة
oاn set,

(d) Support for the generation of Arabic keys, inelud­
١ng appropriate strippings, key extraction, and key gen­
eration options.

(e) Theability to display or print mixed Arabie/Latin
"%" anywhere on a iine or page, within the limitations o٤­

e soTtware print formatting routines.

The Arab League Documentation Center in Tunis, iH
cooperation with IDRC and with funding from the
UNDP, has begun work on Arabizing the MINISIS Sof٤.
ware by Arabizing MlNISIS dialogue and messages and
translating its tocunwcntatian. This is {hefirst attemnt in
tlve ٨rab World {o Arabize a software tlat could te gم 
in Arab lilraries and information cenlers. Being aware of

EURAB is an Arabic and Latin Computer terminal
patented by ESA (European Space Agency) [15]. THis
multiple.alphabet terminal allows for;

، ٠٠٠٠٠wrttIng in Arabic with vowels explicitly displayed
• the simultaneous display of two pages of 800 eharae.

ters each and a different alphabet per page
 و و و

up to eight pages stored in the terminal buffer mem-
ory,

، ٣٠ndepcndent printing of any number of stored pages"إ,م 
while work is in progress at the keyboard.

Th LEXAR softwar transforms the EURAB BiIi٨­
Ptal tcrminal into ٤ data cntry terminal.

'Ihey botl tarm an intgral part o٢ the ESA-RECON
intcraetive infornation retricval ystcmn ؟ operatcd b١ th
ESA Information letrieva! Servie. »y

،

SK Computer System

A UK Digital Equipment systems house, SK Com­
puters supply the tert cantroller bilingual terminals and
Printer with DEC systems. SK Conputers has made to

ilingual installations in lrag. A range of bilingual soft­
ware is being developed in' conjunction with TT1 CoH­
R"%rSystems, a software house experiensed in ereating

ra0 ١c systems,

tBM

IBM has introduced bilingual terminals that are not
acceptable to the Arab xperts.-lt has recently entered

in :greenent witl tle Kuwait Institute far Scientifie١74ا 
0r«٠e«i١«««ii٠١»»٠e0/يلإ{لإ"} إ}٣إل"٣»٠ 

٢٤'١C ١I
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TABLE 4. CODAR-U/FD,

٧١521ب

 ن0٥٥ ه0SP٥ ا٥
٠١

١ 11١0٧1٤١

 م2
١٠٧١٢١ ن2 ٩

١ ر()5١١#3 ا٦

46١ ا ا ع [ ١ 6{١١

8٥0٥(8 ي ، ا7٥7١١١
٥9(9١0٨
٥ ا.٠100 ن له٠٥

1٥ ا11، /ث١
120٥ جب
٣13١0ا حج

14 ب48 ج

1ك ا ؟ د
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It is advisable for information specialists to determine
preciscly their rcqtirements in this field and to work with
thcir nationdl conputer centers whicl١ ate activcly work:
ing on thcse problens. A case in point is the Centre Na­
tional de 1'nfornatique in Tunis which is working on a
·definitiwe" terminal for handling Arabic text, under a
grant from IBl, The Canadian IDRC is 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/O Pro­
grams using its Arabic temminals 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 manufacturers of bilingual terminals are
[4]:

a!-Muhandis ،
This Saudi company introduced its first terninal, the

Ascribe, in 1980; its second, Al-Arabi, has recently been
releascd.

Aseribe displays the full-ASCll Latin 96 character set
and 112 Arabic character forms. In confomms with the
SAS0 recommwendations for the Arabic character set.

Altcration of Arabic characters to their correct start,

medial, or terminal forms is determined and handlcd by
the terminal. Latin'and Arabic can bc mixed i the sante
line, the screcn displaying boh and without the fild be­
ing altered. Mode change is handled by control keys.

All aspects of the Arabic/Latin features are controlled
by the terminal througl 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, Internationat Computer Systems,
,L ndonم and is manufactured in the UK byTDS.

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 temminal is now being
sed throughout the Saudi Arabian National Bank's on­
line system٠

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

Arablc Latin lntormation Systems (ALIS)

ALlS develops systens and terninals lasd on the Ar­
abic terminal dcsign of Dr. Hyder. The conpany has de­
weloped bilingual dat matrix printers and computer ter­
minals. lts products include:

• ٧ideo terminals based on the ADDS Regent 40; the
1311 sinultaneously displaying Arabic and Latin; the
1211, handling both languages but not simultaneously.



TABLE 3. CODAR.U.٥

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

code can be allocated for each letter of the alphabet, irre-
spcctive of its shape [4].

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

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

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

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

(d) Character matrix of suffieient rgsolution to pemmit
easy recognition of individual characters.

Requirements for Arabic Terminals Suitable for
Library Use

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

With the introduction of CODAR-U/FD, it will make
more sense for manufacturers of Arab/Latin temminals to
use one of thc following two methods which are possible
for representing the conbined Arabicاatin character
sets;

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



TABLE 2. Multiplicity of shapes of Arabic characters.

v AloneFinalMdialInitial ي(<) ه1 ع

aا 
bمبا ة 

t٢ ه ه
 ي ث مة ي

٤h ث

 يب ج ج1

 ج ض ح ح{

 خ مض& خ
kh

<٨ لد< dمد 
dN5ذ لا 

 ا ل
 ز ر ذ٢
 مر مر٤
٤

4 ء٩ د ي
shسه من 

 ؟
 به لبيب ممر ص

dكب مضف مر 

tلم مط لى ط 
 عد ع ع ي ج ظ م ظ لى

hغف مى غ غ و 

 م معطة عه
 ق ة نق٤ ف

k د ع م لك و
 ل ل ل ل

1

 لهب يم٢٣

m

،
 متب من

nه#-': ، به ،ة h
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good quality newspaper will have 1S0, a typewriter 65 to
75, while a telex machine will have 52 characters [4].

ArabiclLatin IIO Devlces
Over the last two years, an increasing number of so-

phisticated users have begun to rely upon computers on a
large scale in text processing and in snall businessesthus
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 conpatibility of
products produced by various manufacturers.

Most existing I/O units suffer ftom 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:
(5) Capabilities of the ufits are very limited.

Towards a tnlfied Arab Code
Between the years 1976-1982, computer experts from

the Arab world convcned a series of meetings in an at-

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

·June, 1976: IBI (Intergovernmental Bureau of In
formatics)-the fifst 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 lnformaties) [7].

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

• June 1977: COARINapproved the joint lragi­
Moroccan proposal for a unified Arabic code for infor­
matics known as CODAR-U, whieh 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: SAS0 (Saudi Arabian Standards Orga­
nization)-accepted CODAR-U as a starting point to­
ward a unified Arabic codc

• Septenber 1980: ALECSOa modified and im­
proved version of CODAR-U [10].

• April 1982. ALECSOan 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 years 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 Profcssor Hyder at the
Departmcnt of Computer Science, University of Mon­
treal, Canada, requires that when'a key is pressed, the
letter is not printed inmediately but is stored in the ter­
minal's buffer. Whn the next charactcr or sp:ce is
typed, the terninal 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 printdisplay 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 als0 written from right to left. However, the most sig­
nificant digit is found on the left so they do not appear
reversed.

(2) The Arabie 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 Maqsurah which is represented by the
long vowel romanized as in a Mustafa or Rida), 7wenty­
two of these letters can bejoined 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, hike , ي or in the middle of the word, like <3, or at
the end of the word, like The. عه letter can also be writ­
ten separately not connected to another letter in the same
word, like , يه as in! .The final letter, , ه 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 ehanges
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. ln the examples pre­
sented in Table 2 it is shown that it is necessary to know
the shapes of thc prcccding character and the two subse­
guent 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 Arabie letters were an imitation of
handwriting which was calligraphie. Thus, at first, print­
ing was an imitation of ealligraphy, 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 still-power­
ful'traditions of calligraphy, the users of the Arabic lan­
guage tend to resist attempts to compromise eestheties
and quality of print for the sake of mechanical effieiency.

(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 are used in conjunction with other letters printed
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. ln
more complex applications in ،the field..of information
storage, search and 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 eapitals, this
is not the case with Arabic script. Some characters ap­
pear in four, or possibly more, different shaps. Two
characters (Alif and Lam) have special shapes whenever
the Alif follows the Lam. There can be up to 900 letter
shapes printed in calligraphic style. Currently, a well
written Arabic book will have about 450 shapcs. a fairly

 ي

،

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