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Computer applications with a need for Farsi Language information processing suffer frem the
lack of several fundamental standards, of which the most pressing and far-reaching ones relate to an
information representation’ and interchange code and a computer keyboard layout. In this paper,
systematic extensions of the ISO (International) Standards Organization) 7-bit and 8-bit standard

codes are proposed in connection with the Farsi Janguage.

The proposed standard codes possess a

number of desirable properties which systematize and simplify the processing of Farsi and mixed

(Farsi/Latin) information.

Design considerations and technical justifications. for the codeword

selection problem are presented. A standard bilingual keyboard layout, which maintains the con-
ventional typewriter format, to the-extent possible, while eliminating its short-comings and incon-
sistencies, is preposed. Justifications for the various des1gn decisions in arriving -at the proposed

layout are also given. e D

HE importance of standards for achieving compaublhty
between different computer systems -cannot be over-

emphasized. Computer manufacturers, users, and pro-.
fessionals share the social and economic be_neﬁts of

standardization, provided that standards -are -logical,
systematic, mutually compatible, mature, pra-ctically
realizable, and technlcaliy sound

With respect to the computenzed processmg of ‘the
Farsi language, the most- fundamental standard-relates
to an information representation and.interchange code.
Use of a standard code in all applications requiring the

transfer of Farsi information between different systems will*

make unique interpretation of such information possible,
without a need to know the characteristics of the sending
and receiving systems. This type of inter-system communi-
cation is presently carried out through special translat;on
routines. -

Proliferation of computer systems, particularly in view
of current trends in the utilization of low-cost office auto-
mation systems, word processors, and personal computers,
makes such an approach highly inefficient in terms of
system and human resources, since each computer must
have a special routine for each of the different systems
with which it might communicate. Even in systems with
no need for external data exchange, a standard code must
be used whenever possible for the sake of compatibility
and ease of future modifications.

Of equal importance, is the adoption of a standard
keyboard layout for the Farsi language. The lack of such
a standard layout has resulted in costly replication of
design efforts, retraining, and data entry inefficiencies,
Computer manufacturers have selected the key positions
in accordance with typewriter layouts (which are not
necessarily optimal for computer applications) or with
the objective of minimizing cost. In the latter case, some
grossly illogical and inconvenient layouts have resulted.
For example, one encounters situations which are in effect

equivalent to ass1gmng “A” and “a” to different keys
on a Latm keybeard. ;

Needless to say that standardization efforts encounter

- gréat difficulties due to heavy investments in non-standard
--systems and their .related--technologies.

Developers of
standards are at times forced to ignore certain theoretically
or practically proven advantages in order to make the
standard acceptable to influential users and manufacturers.
It follows that an early decision on adopting the needed -
standards is imperative Such standards will deﬁnitely
not be premature, in view of at Jeast a decade of experience
with the problems of Farsi-language processing. Accounts
of this experience have been presented [1-4]. Continued
proliferation of non-standard systems will only complicate
the sitvation and increase the number of compremises t¢
be made for adopting a standdrd in future ks

THE PROPOSED FARSI INFORMATION CODE"

Standard information interchange codes hav_c,be,en in
existence for many years. The most important such code,
from' the point of view of universality and international
recognition, is the ISO-IRV code; i.e., the International
Reference Version of the code proposed by the Inter-
national Standards, Organization [5]. This code differs
from ASCII {6] in only two positions: The currency sign
(column 2, row 4) and the overline (column 7, row 14).
The standard code proposed here is derived from ISO-TRV
using standard extension techniques of the International
Standard Organization [7].

The Farsi Gl set (graphic set 1) for the proposed
standard code is shown in Fig. 1, along with the GO set
of the ISO-IRV code. The extended ‘code, henceforth
called “proposed INSIC”, can be used in both seven-bit
and eight-bit environments. In an eight-bit environment,
the Gl set is either implied, by simply using bg=1, or
explicitly defined through an escape sequence. These
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~~ -Fig 1 "The Fatsi G1 sét for the proposed Iranian National Standard Informiation Code (INSIC), shown along w1th the

. GO sét of the ISO-IRV codé for compaiisen

also apply to a seven-bit environment, where GO and Gl
are used, one at a time, by means of control characters
SO (Shift out, for mode change to Gl) and SI (Shift In,
for returning to GO),

The following is a list of major design issues for the
ptoposed INSIC. Explanations ate kept to a minimtm for
the sake of brevity. A report published by the Iranian
Plan and Budget Organization [8] offéers moré detail.

Correspondence between code atid output symbols

Here, the choice is between one-to-one correspondence
of a full-code set (greatly simplifying output logic, récord
formatting, and tabulatior procediires) and one-to-many
correspondence of a reduced code set (increasing storage
efficiency, and/or number of characiers representable, by
assigning a single code to the various written forms of
each Farsi letter). The use of context for determining the
correct written form of each letter and the necessity of
defining “pseudo space” and “pseudo connection” charac-
ters to over-ride contextual information for representing
“separated” and ‘“‘connected” Farsi letters, respectively,
are weli-known. In the proposed INSIC, there isa one-

- to-one correspondencé between coded characters and

printed or displayed symbols. The main reason for this
choice is that application of the standard code (at least in
the near future) will be limited to the interchange of informa-
tion between varioiis computer systems. Manufacturers will
continue to use special internal representations suited to the
capabilities and limitations of their particular hardware
subsystems. For most siich internal representations, there
is a one-to-one correspondence (with respect to the mimbet
of positions taken) between code symbols and symbols
actually printed or displayed. At present, no method is
known for converting information between one-to-many
and one-to-one representations without disturbing record
formats or deranging tabulations,

Completeness

An attempt has been made to include all common Farsi
symbols, plus special characters needed for various ap-
plications, in. the proposed INSIC. Thus, all Farsi
punctuation marks (including open and closed Farsi
quotation marks, “<€” and “»), common mathematical
symbols, several international special symbols which may
also be used in Farsi {e.g., the symbo! in column 2, row 7,
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usable both as a separator for grouping digits in a numeric
field and as the Arabic ““short aleph™), commercial “Rial”
and “per cent’” signs (column 2, rows 4 and 5), vowels
and other special symbols for Farsi texts (heretofore
totally ignored in computer-based information systems),
and finally, the extension bar (used in Farsi for elongating
connected letter forms) have been included. That several
of the special symbols from GO have also been included
in G1 may seem inappropriate for an eight-bit environment,
where all symbols in GO and G1 are directly available to the
user. However, since in dealing with Farsi information
fields; one often has to invert them for storage and output
purposes, special symbols within a Farsi field entered
through a mode change to Latin would make the recognit-
ion of Farsi field boundaries extremely difficult. In addition,
such duplication enables independent usage of the proposed
Farsi code, without a-need for bilingual capability in
computer systems. =

Compatibility

The assignment of G1 symbols is complétely compatible
with that of GO. This is at least partly dué to good luck.
The fact that exactly 52 symbols are fieeded for representing
all the variants of the 33 Farsi.alphabetic characters (by
using a lengthwise decomposition in some cases), makes
the assignment of these to positions corresponding to
uppercase and lowercase Latin alphabetic symbols a
natural choice. Positions of Farsi digits in G1 are dictated
by packing and unpacking efficiency, ecase of performing
arithmetic, and software portability considerations. Other
than alphabetic symbols, digits, and punctuation marks
{which despite differing shapes, appear in the same positions
of G0 and G1), only the following changes have been applied
to the ISO-IRV code table: The “Rial” sign for currency
symbol, division symbol for “&” (in Farsi, “slash” is used

as the Latin “‘decimal point”), open and closed Farsi’

quotation marks for “<* and “>", multiplication symbol
for “@”, Farsi vowels for “[”, «/’and “|”, “tanvin”
for the symbol in column 5, row 14, extension bar for
the symbol in column 6, row 0, and finally, “tashdid” and
superscript “hamza™ for “{” and “}”. An important by-
product of this compatible code assignment shows up for
systems normally working in Latin mode and occasionaily
changing over to Farsi mode due to the small volume of
Farsi applications {e.g., changing the printer chain once a
day). The proposed code allows programmers to perform
a substantial amount of their system development and
debugging with no need for Farsi output capability, since
many of the essential features of their outputs (e.g., numeric
and non-numeric fields, most special symbols, table frames,
and other general information) show up on the Latin print-
out or display.

Sorting of data

It has been shown [2,3] that existing problems in the
sorting of Farsi data can not be solved merely by suitable
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encoding of symbols. Therefore, the best that can be done
1s to inaintain the natural ordering of the alphabetic symbols
and to assign the “flat tail” and “round tail” symbols
(column 4, rows 1 and 2) to positions where they would
cause fewest problems. The temptation to eliminate the
composite “la” (column 6, row 15) one of the sources of
difficulties in sorting, should be resisted due to this symbol’s
fundamental role in generating aesthetically pleasing Farsi
script and the importance of one-to-one correspondence
between code and output symbols (as discussed previously).

Logical consistency

Logical consistency is desirable both to simplify Farsi
processing algorithms and to achieve the technology in-
dependence which is so important in view of the rapid
pace of change in the computer field. Specifically, two
clianges in the conventional tredtment of Farsi alphabetic
symbols have been found necessary to achieve these goals.
The first change is to provide “separated” and “connected”
forms for the letters “ta” and “za” (column 6, rows 2
through 3). Heretofore, Farsi typewriters and computer

_output devices have used a single “connected” form for

each of these letters, with the ‘“separated” form represen-
ted by the single form followed by a blank. However,
this is grammatically incorrect and also causes difficulties
in text processing applications where blanks indicate word
bouhdaries. The second chanpe is to provide single
“separated” and “conpected” forms (rather than two
of each) for the letters “ain’’ and “‘ghain’ (column 6, rows
6 through 9). Thus, the following iule hias been obsérved
consisteritly: A letter which is cofinectable to the next
lettet has two forms, while one that is not connectable
has a single form. This same rile precluded the use of two
forms for “aleph”, as dotie on $ohie systemis fof aesthe-
tic effect. Note that the proposed INSIC applies to repre-
sention codés and not symbol shapes. Thus, despite the
fict that only two codes have beeni assigned to “ain”, an
intelligent output device capable of prodiicing all four
shapes of this letter can deduce the correct shape based
on the preceding character (with no delay). At the same
time, by accepting slightly less pleasant results, very simple
low-cost output devices can be used for generating the
Farsi script.

THE PROPOSED KEYBOARD LAYOUT

Just as typewriter keyboard standards were developed
to facilitate the training of typists, the need for relative
uniformity in keyboard layout for terminals and other
computer input devices has resulted in the adoption of
similar standards. Due to the lack of a Farsi computer
keyboard standard, manufacturers have taken their pick.
Some bave followed the “ease of implementation” path
(changing key caps of a Latin keyboard to Farsi ones),
thus sprinkling Farsi symbols on the keyboard in a seem-
ingly random pattern. Others have been more logical,
either selecting the typewriter keyboard layout proposed
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Fig 2 Keyboard layout for Farsi and bilingual data entry in conuéctio‘r_l'wi-th the proposed information interchange code. -

by the Institute of Sta).ﬁdards and Industrial Research of
Tran [9] or opting for a patticular typewriter manufac-
turer’s design. But typewriter layouts are not necessarily
optimal, for computer applications; in fact there is strong
evidence that they are not even optimal for typing!

The Farsi keyboard layout, designed for use with the
proposed INSIC of Fig 1, is shown in Fig2. A list of
major design considerations for the proposed layout follows.

Familiarity

Standard Farsi typewriter keyboard layout has been
chosen as the basis of the design, with symbols kept in their
original positions, except when this would seriously com-
premise the other design goals. Due to the eminent pro-
lifexation of word processors, typing and computer data
entry will be considered identical activities in the near
future. Having a single keyboard layout standard for
typewriters and computer input devices will ease the transi-
tion. A total re-arrangement of typewriter key .positions
to obtain the most efficient single standard is not warran-
ted, in viéew of the potential speed gain and the estimated
cost of a massive retraining effort. Pronouncing the first
six Farsi alphabetic symbols on the bottom row (3 la
“qwerty’"), the proposed layout may be called “‘zoodgozar’’;
a Farsi word which means “passing’ (as a fad). Well, I
hope there is no truth to this coincidental meaning!

Eaﬁe of use

This factor has affected the design in two ways.  First,
the letters on fourth-row (top) keys have been moved to the
other tows and placed where they can be most easily

_remembered. Digits have been assigned to the more con-

venient unshifted positions and arranged in natural left-
to-right order. - A number of simple rules, shown gra-
phically in Fig 3, help in memorizing the changes for the
transition period. Figure 3 also shows the greater logical
consistency of the proposed layout compared to those of
present typewriters. Second, each Farsi letter can be
entered by a single key depression, in spite of the fact that
some letters are represented by two symbols (the second
‘one being a flat or round tail} according to the standard
code. Automatic transmission of the needed tail symbol
is someéthing that can easily be achieved with present-day
keyboards. The logical consistency and three-row arrange-
ment of alphabetic keys along with unshifted digits should
contribute to ease of use and data entry speed.

Completeness

Every single symbol of the proposed INSIC appears
on the keyboard of Fig 2. The only exception is the sub-
stitution of “$”” sign for the general “currency” sign, due
to its usefulness for international banking and trade. The
full keyboard has a 53-key format, as shown, It even
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Fig3 A graphical representation of the relationships between similar letters in the modified standard Farsi
typewriter keyboard layout proposed for computer applications.

contains the two tail symbols for completeness, although
they are not required for entering the letters represented in
composite form. Thus each of the 96 symbols in GO
or G1 can be entered. The keys at the right end of
each of the four rows are only used for G1 and not for
GO. Deleting these four keys, results in a 49-key arrange-
ment which is sufficient for most applications. Deleting
the rightmost key of the 49-key arrangement (the one with
“DEL” and “overbar” symbols), yields a standard 48-key
format as the minimal standard subset.

Bilingual data entry

Many applications require bilingual data entry capabi-
lity. This is facilitated by the proposed keyboard layout
in two ways. First, equivalent and similar symbols of GO
and G1 have been assigned to identical key positions,
while maintaining the standard format of Latin keyboards
to the extent possible. This facilitates the memorizing of
key positions by bilingual data entry operators and reduces
the chance of confusion and error. Second, neater appea-
rance and greater functionality results from the fact that
each key requires fewer labels. Identical symbols of GO
and G1 need only be shown once. The 26 keys assigned
to the two forms of single Farsi letters can be labelled with
the “separated” (shifted) form, advising the users that
connected forms are to be entered unshifted. This reduces
the number of labels per key cap from about 3.5 in
conventional designs to about 2.6 for the 48-key arrange-
ment. This can be further reduced to about 2.3 if equi-
valent punctuation marks and digits appear in only one
language. This will definitely be appreciated by those who
have worked with crowded-looking bilingual keyboards.
By using the front face of key caps and a different colour
for symbols of the second or auxiliary language, confusion
and error may be reduced considerably.

CONCLUSION

In this paper, the design of a standard Farsi information
interchange code (proposed INSIC) and keyboard laycut
was given a unified treatment, emphasizing factors such as

functionality, completeness, ease of use, compatibility, and
logical consistency. Even though the discussion was in
terms of the Farsi language, many of the issues raised apply
to Arabic and Urdu as well. In fact, only with joint
international effort is the full social and economic benefits
of such standards realizable.

Time is running out on us. Word processors and per-
sonal computers are mushrooming everywhere. Such
systems are, by their very nature, quite language dependent.
Word processors deal with natural-language texts and
personal computers are used, among other things, for
maintaining mailing lists, forwarding electronic mail, and
accessing natural-language data banks. A standardized
Farsi information interchange code and keyboard layout
is thus urgently needed.
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