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The need for a standard code for computer data representa-
tion is well understood. Such standards for Latin speaking
countries have been in existence for decades and have facili-
tated information interchange and the advancement of com-
puter peripheral technology. In this paper we present the
proposed Iranian Standard Code for Information Interchange
(ISCII) and the proposed Iranian Standard Keyboard Layout.
The Iranian standards are specified to accomodate the difficult
goals of maintaining the 7-bit ASCII subset for bilingual
applications and a well defined collating sequence while allow-
ing for the variety of shapes that letters of the Farsi alphabet
assume depending on their position in a written word, a
problem that is shared by another script language — Arabic.
The proposed ISCII, which is compatible with ISO-IRV, is
shown to satisfy the two criteria of sufficiency and efficiency
for computer data representation and display purposes. Fur-
thermore, it is independent of the strengths or limitations of
any particular computer output display technology.
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1. Introduction

A standard code for information interchange is
required in order to provide a uniform means of
communication among data processing equip-
ments. Such standard codes have been long in
existence for Latin languages. Unfortunately,
establishing similar standard codes for non-Latin
languages has been slow and difficult. Two such
languages are Arabic and Farsi, the latter being
the language of countries such as Iran, Afghani-
stan, and as Urdu language in Pakistan and India.
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The principal problem in defining a standard
code for Arabic and Farsi stems from the script
nature of these languages. Unlike Latin languages,
the shape of a particular letter in Arabic or Farsi
is dependent upon its poisition in the word. As
such, in defining a standard code for these lan-
guages one is faced with the decision to either
assign a single code for each letter of the alphabet
regardless of its shape, or to assign different codes
for the different shapes of each letter. The first
approach assumes the existence of an algorithmic
process by means of which the correct shape of a
letter can be deduced from its adjacent characters
(lexical analysis), and the incorporation of such
intelligence in the output devices. The second ap-
proach increases the number of required codes by
approximately a factor of four while introducing
major difficulties in such common data processing
tasks as sorting and searching (see section 3).

These problems notwithstanding, the increased
urgency to introduce and take advantage of infor-
mation systems’ technology in the middle east
countries resulted in the adoption of ASMO-449
[1] in October 1982 as the standard code for
Arabic by the Arab Standard and Metrology
Organization. In the following section we show
that an approach similar to ASMO-449 for Farsi
proves to be inadequate. The proposed Iranian
Standard Code for Information Interchange is
presented in section three. In section four we
present the proposed Iranian Standard Keyboard
Layout. We conclude in section five with a
summary and some implementation considera-
tions.

2. Characteristics of Farsi

Farst is the official language of Iran and it is
also spoken in other neighboring countries. Farsi
is a script language with an alphabet consisting of
35 letters. As in Arabic each letter has up to four
different shapes depending on its position in the
word and the root of the word itself. Figure 1la
shows an example of how the position of a letter
in a word affects its shape. In most cases the
letters are connected together in a word, although
there exist situations where a letter should be
separated from the previous and /or the next letter.
(Ten letters in the Farsi alphabet appear only as
separated or connected last.)

& : "Separated" as in &N
& : '"Connected First" as in o
x : 'Connected Middle'" as in An
& : '"Connected Last" as in Rt
‘-
(a)
5
¢
J
g
(®)

Fig. 1. (a) Different shapes of the letter “ain”. (b) Four letters
in the Farsi alphabet not included in Arabic.

In Farsi text is written from right to left while
numeric information, as in Latin languages, is
written from left to right. In many ways Farsi is
similar to Arabic. The two languages share a sub-
set of letters with Farsi including an additional
four letters (Fig. 1b). Both languages incorporate a
Tashdid (Shadda) form for each letter which is
disregarded in alphabetization. Both languages in-
clude a hamzah form for the letters aleph, waw,
and ya, although they differ in alphabetization
significance of the hamzah forms. A major dif-
ference between Farsi and Arabic is in the absence
of vowel signs that are so prominent in Arabic
text.

At first glance, the similarities between Farsi
and Arabic would suggest that a standard code for
Farsi could be obtained by extending ASMO-449
to include the four additional Farsi letters. This
would create a compatibility at the data processing
level between Farsi and Arabic similar to that
existing amongst Latin languages. Unfortunately,
such a approach cannot provide a sufficient coded
character set for Farsi. The reason lies with the
fact that while in Arabic the particular shape of a
letter in a word can always be unambiguously
determined by lexical analysis, the same is not
true for Farsi. That is, in Farsi, sometimes a letter
in the middle of a word is displayed in its con-
nected last form rather than its connected middie
shape. For example, assuming a single code for
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Ol < Qt:“"‘.‘T
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(a) (b)

Fig. 2. (a) Examples of words where a letter located in the
middle of the word is displayed as connected last. (b) By using
lexical analysis, these words are not displayed properly.

each letter as in ASMO-449, the words in Fig. 2a,
reconstructed by lexical analysis, would be dis-
played as in Fig. 2b which is undesirable at best.
To remedy this situation, the use of a space or
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“pseudo-space” following the letter to be dis-
played in its connected last form in the middle of
the word has been suggested [5]. This solution,
however, suffers from inefficiencies both in
lengthening the text and in introducing difficulties
in sorting applications [6}].

Thus, in closer examination, an approach simi-
lar to ASMO-449, which utilizes a single code for
each letter in the alphabet, proves to be inade-
quate for Farsi. It seems unlikely that a single
coded character set could efficiently meet the needs
of both languages.

3. The proposed Iranian Standard Code for Infor-
mation Interchange

Although the objective of a one-to-one corre-
spondence between codes and displayable char-
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Row § b4 b3 b2 bl
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Fig. 3. The proposed Iranian standard code in 7-bit environments.
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acters is an attractive one, it would be both dif-
ficult to attain and inefficient for Farsi. On one
hand, to allow for the different shapes of each
letter of the Farsi alphabet we would require 120
codes. On the other hand, because the different
shapes of each letter are considered equivalent for
alphabetization purposes and since not each letter
has the four possible shapes, we would require
additional processing to map the different shapes
of each letter to its unique colatting sequence
value.

The proposed Iranian Standard Code for Infor-
mation Interchange solves this dilemma in the
following manner. We remove the requirement of
one-to-one correspondence between codes and
displayable characters by placing the burden of
deciding the appropriate shape of each letter on
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intelligent output devices. This means that, for
example, on receiving a letter in its input stream,
the logical output device (a video driver or a
printer driver) would decide the correct shape of
the letter by lexical analysis and would cause the
associated physical output device to display the
desired shape (perhaps by means of an escape
sequence). Of course, as we have already ex-
plained, lexical analysis alone cannot always de-
cide the correct shape of a letter and a dual code,
basic and shifted, would be required. The shifted
code is used to override lexical analysis whenever
a letter in the middle of a word should appear in
its connected last form.

Ten letters in the Farsi alphabet do not have a
connected middle form and as such do not require
a shifted code. However, as indicated above, by

Column 0 1 2 3 4 5 6 7
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Fig. 4. The proposed Iranian standard code in 8-bit environments.
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not assigning the same number of codes to each
letter we would introduce the need for pre-proces-
sing whenever alphabetization is required. Because
of the importance of sorting and searching in data
processing applications a highly efficient means of
establishing the collating sequence value of each
code would be desired [4]. The proposed Iranian
Standard Code for Information Interchange
achieves this goal by assigning a dual code to each
letter with the two codes differing only in the first
bit. Therefore, conversion between the shifted code
and the basic code for alphabetization purposes is
obtained by a simple operation that forces the
first bit to zero.

The proposed Iranian Standard Code for Infor-
mation Interchange consists of 96 codes: 70 codes
for the letters of the alphabet (a basic and a
shifted code for each letter); 10 codes for the
digits; 7 punctuation marks; and 9 special sym-
bols. The organization of the ISCII table for 7-bit
environments is shown in Fig. 3 where the first
two columns are devoted to control codes. Fig. 4
shows the organization of the ISCII table for 8-bit
environments where it can be used as an extension
of ISO-IRV [3] for bilingual applications. The first
two columns in this table are used for graphic
symbols.

The following characteristics of the proposed
ISCII should be noted:

(i) Codes are assigned to tanvin form of aleph
as well as the hamzah forms of aleph and waw.
Aleph is the only letter in the Farsi alphabet with
the tanvin form. Aleph, waw, ha, and ya are the
only Farsi letters with the hamzah form. The
assigned codes are such that they maintain the
alphabetization significance of these forms.

(ii) The Farsi dictionaries do not agree on the
collating sequence value of the hamzah form of
va. Some place it at the beginning of the alphabet
while others place it at the end. In the proposed
ISCII, the hamzah form of ya appears at the end
of the alphabet.

(1) In Farsi typewriters, the composite “la” is
located on a separate key and is displayed in a
decidely different manner than the combination of
its constituents “lam” and “aleph”. Assigning a
separate code to “la” would introduce complica-
tions in alphabetization. These complications are
unnecessary in light of our assumption on the
existence of intelligent output devices that could
display the combination of “lam” and ‘“aleph”
either separately or in a composite form.

(iv) The hamzah form of “ha” appears only at
the end of a word and is represented by two
codes.

(v) All letters in the Farsi alphabet have a
tashdid form. In the proposed ISCII the tashdid
form of a letter is represented by the code for
tashdid followed with the code for the letter. As
such, text involving tashdid forms would require
pre-processing for alphabetization purposes.
Therefore, it would be more efficient to avoid
tashdid for the majority of data processing tasks.

5. The Proposed Iranian Standard Keyboard Layout

The proposed Iranian Standard Code for Infor-
mation Interchange is independent of the key-
board layout. However, the existence of a stan-
dard keyboard layout would greatly facilitate the
use of computers. As such, in Fig. 5 we present

! S L R |/ ; . $

space

Fig. 5. The proposed Iranian Standard Keyboard Layout for computer applications.
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our proposal for the Iranian Standard Keyboard
Layout. In arriving at this particular layout, we
have considered the following factors: similarity
to Farsi typewriter keyboards; similarity to cur-
rent computer keyboards in use; grouping of the
alphabetical characters and other symbols; and
assigning a separate key to each letter so that the
shifted form is merely constructed by pressing that
key while holding the shift key. The proposed
Iranian Standard Keyboard Layout requires a total
of 49 keys. Nearly twice as many keys may be
found in most existing Latin computer keyboards,
making it possible to overlay the Iranian Standard
Keyboard Layout on such keyboards and thus
allowing bilingual applications.

6. Concluding remarks

In this paper we have presented our proposals
for the Iranian Standard Code for Information
Interchange as well as the Iranian Standard Key-
board Layout. We have pointed out the special
characteristics of the Farsi language that prevent
the adoption of an approach similar to ASMO-449
which assigns a single code to each displayable
character. We have emphasized the importance of
defining a coded character set that lends itself
easily to efficient implementation of alphabetiza-
tion in view of the fact that multiple codes have
the same alphabetization significance.

We have also argued for the existence of logical

output devices that employ lexical analysis to de-
cide on one of several possible shapes for each
character code. This latter point implies that the
displayable equivalent of a Farsi document in
standard code may be several times longer since it
would include control codes and escape sequences
for a particular physical output device in order to
cause it to display those shapes which do not have
a unique character code and are identified through
lexical analysis. It is important to recognize that
while allowing for a variety of display technolo-
gies, the proposed Iranian Standard Code for In-
formation Interchange is dependent on none.
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