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STANDARD FARSI INFORMATION INTERCHANGE CODE AND
KEYBOARD LAYOUT : A UNIFIED PROPOSAL

BEHROOZ PARHAMI

Department of Mathematics & Computer Science, Sharif University of Technology, PB 3406 Tehran, Iran

Computer applications with a need for Farsi Language information processing suffer from 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 keybeardlayout. 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 language. 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 proposed. Justifications for the various design decisions in arriving at the proposed

layout are also given.

THE importance of standards for achieving compatibility
between different computer systems cannot be over-
emphasized. Computer ,manufacturers, users, and pro-
fessionals share the social, and economic benefits of
standardization, providg‘d*/“thafg standards are logical,
systematic, mutually compatible, mature, practically
realizable, and technically sound, = -

With respect to the compiiterized processing of the
Farsi language, the"“mojst“’"'funfiarinentfal ‘standard relates
to an information representation andinterchange code.
Use of a standard code in all applications requiting the
transfer of Fa nation between. different systems will

ation of such information possible,

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 comjpatibility
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 st,ypewritér_layouts (which are mnot
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
179

the situation and increase the number of compromises o

/[HE PROPOSED FARST INFORMATION CODE .

equivalent to assigning “A” and “a” to different keys
on a Latin keyboard,

_ Needless to say that standardization efforts encounter
great 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 least a decade of experience

- with the problems of Farsi language processing. Accounts

of this expétience have been 'presented ~[1-4]. Continued
proliferation of non-standard systems will only complicate

Standard information interchange ‘codes have been 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, Tow 4) and the overline (column 7, row 14).
The standard code proposed here is derived from ISO-IRV
using standard extension techniques of the International

- Standard Organization [7].

The Farsi Gl set (graphic set 1) for the proposed
standaxd 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. Inan eight-bit environment,
the GI set is either implied, by simply using bg=1, or
explicitly "defined through an escape sequence. These
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Q0 set of the ISO-IRV, code for comparison -

pplyto a seven-bit“environment, where GO and Gl
are used, one at a time; by means of ‘control characters
S0 (Shift out, for mode change to Gl) and ST (Shift In,
for returning’to G0). D 1

The following is a list of major design issues for the
proposed INSIC.  Explapations are kept toa minimum for
‘the sake of brevity, A report published by the Iranian
Plan and Budget Organization [8] offers more detail,

Correspondence between code and output ‘S)’mbolvs ,

Here, the choice is between one-to-one correspondence
of a full-code set (greatly simplifying output logic, record
formatting, and tabulation procedures) and one-to-many
correspondence of a reduced code set (increasing storage
efﬂc_:icncy, and/or number of characters representable, by
assigning a single code to the various written forms of
each Farsi letter), The use of context for determining the
vorrect written form of each letger 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 well-known. In the Proposed INSIC, there is g onej

TR
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to-one" correspondence” ]
printed or displayed symbols.’ rth
choice is that application of the standard code (at ledst in
the near future) will be limited to theinterchan ge ofinféorma-
tion between various computer systems. Manufacturers: will
continue to use special internal representations ‘suited to:the

‘capabilities and-limitations of their, particular- hardware
-subsystems. . For most such internal representations, there
is a one-to-one correspondence (with respect to the number
‘of ‘positions taken) between code symbols and symibols

actually printed or displayed. At present; no method is
knownfor 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 Farsj
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 symbol 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 to assign the “flat tail” and “round tail” symbols
and other special symbols for Farsi texts (heretofore (column 4, rows | and 2) to positions where they would
totally ignored in computer-based information systems), cause fewest problems. The temptation to eliminate the
and finally, the extension bar (used in Farsi for elongating composite “la” (column 6, row 15) one of the sources of
connected letter forms) have been included. That several difficultiesin sorting, should be resisted due to this symbol’s
of the special symbols from GO have also-been included” fundamental role in generating aesthetically pleasing Farsi
in G1 may seem inappropriate for an eight-bit environment, script and the importance of one-to-one correspondence
where all symbols in GO and G1 are directly available tothe -between cede and output symbols (as discussed previously).
user. However, since in dealing with Farsi information - . = . -~~~ :
fields; one often has to invert them for stofage and output Lagical consistency
purposes, special symbols w1t'hm a 'Fa:rsam ﬁe,l,c,l o tere:d_ ... Logical consistency is desirable both to simplify Farsi
through a mode change to Latin would make the recognit- e : : .
. . o L . processing algorithms and to achieve the technology in-
ion of Farsi field boundaries extremely difficult.-In addition, , e which is %0 i , . ‘ .
such duplicatio; bles inderendent usdge of the proposed . dependence’ w i¢h is so important in view of the rapid
E;'c SUP (; atl .lzlfnat esin Zpie; il 18 1. ca p;‘%}io?g " pacg of ¢hange in'the computeér field. Specifically, two
arsi code, without a heec-ior iingual - CapabHity M- spanges’in the,conventional treatment of Farsi alphabetic
computer systems. L : i ‘

encoding of symbols. Therefore, the best that can be done
is to maintain the natural ordering of the alphabetic symbols

¥
A

. +‘symbBols have Been Found necebsary to achieve these goals.
7" The fitst change is to provide “separated” and “connected”
‘ Co Dol jfbi‘II}S ot t‘ileﬁléﬁtd;rs/af‘ta’fl,and “za” (column 6, rows 2
The assignment of G1 symbols is conmpletely compatible ' t}gohgh 5) ‘ ’%e“}feth ore, Farsi typa‘\‘;mters an,(’i’ computer
with that of GO. This is at least partly dué to good 'Hiékj YouPut, dgVicef}havé used a single connected” form for
The fact that exactly 52 symbols are needed for representing ‘ea’,—‘ch“_(‘)f_,these? letters, ‘\W‘,lth the “separated f]cznn‘rcprescn-
all the variants of the 33 Fa,rsi_glphappt%ic characters (by te{‘ by the smg}e form followeddby a bla‘h . gﬂ%‘vc;/?f,
using a lengthwise decomposition in some. cases);-makes- - ,Fllls 18- grammaycally lnf:orr'ect and also caus.es . culties
the assignment of these to positions corresponding to in text processing applications where blanks indicate word
gnment Of WheSe 1O PO T e C . piotndaties. W The Seoond rchange' 18 tor provide single
uppercase and’ Towercasé” Latin ~alphabetic symbols a [ 4 and “ cted” forms (rather than two
natural choice. Positions of Farsi digits in G1 are dictated separate ;nl " ‘30'}};2 % a o y s‘in"’ ot 6, st
by packing and unpacking efficiency, ease of P%filor}}}ing of egch? {lo; t}: eT;ugrih . 1::»11;‘% ﬁ g r{;’;c‘\hasg@m'db;med
arithmetic, and software portability,consideratidﬁ"s“.”" Gther 6throug ‘&)-‘z’i' A 8 t b tli e
than alphabetic symbols : consistentlys ' Aclettef ‘which:is contectable: o the} n
{which ffes ite diffeting sh letter “has two forms; whiles one-that ig no:tw:awmmmb;le
f GO ax dgtl)"d" 1 tﬁg fo has a singlesfotin. This'same vuleprectuded the use of two
ct)- ‘the I%‘(j"“jR"V n‘zje “eable forms for “uleph”, as ‘done on some: systems: for aesthes
‘0 bol, divisior o mbol fi ,:3'“&,5( | Farst:’ tic effect, Note that the proposed INSIC applieﬁ to repre-
et atin icestital O S e sentioncodes and not symbolshapes: - Thuas, -despite the
as the Latin “decimmal poiit ), open, and g fact ‘that.only tWo codes bave'been assi gedto “ain’, an
quotation marks for “<” and “= “multjplication symbol « ,aCt{ 4 -only -two saTbs T8 o ot producin allf "
The iy FR .'l" for “f” zcji, ﬁ,d‘:faz:jn‘ S Vi intelligetit-output ‘device: tapable ot “producimg .@,u,‘
for @, Farsi vowsls foy "o o & teni £ shapes of this Jetter 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
Fatsi script. o : : S .
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for the symbol in column 5, row 14, extension bat for
the symbol in column 6, row 0, and finally, “tashdid” and
supetscript “hamza” for “{” and “}”. An important by-
product of this compatible code assignment shows up for
systems normally working in Latin mode and occasionally
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 ‘developmen‘t gnd
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 frarr'xes,
and other general information) show up on the Latin print-
out or display.

THE PROPOSED KEYBOARD LAYOUT

© Justas typewriter keyboard standards were develoged
to facilitate the training of typists, the need for relative
uniformity in keyboard layout for tgrminals and other
computer input devices has resulted in the afloptxon of
similar standards, Due 10 the lack of a Farsi CO}III.Jter
keyboard standard, mapufacturers have taken t‘helr’ pick.
Some have followed the “‘ease of implementatxot}’ path
(changing key caps of a Latin keyboard to 'Fz}rsx ones),
o : , " thus sprinkling Farsi symbols on the keyboard in e} sqczgnl—
It has been shown [2,3] that existing problems in the ingly random pattern. . OFIlerrsk:liv:al}Zleergmxi)tr; r :}izzci
sorting of Farsi data can not be solved merely by suitable either selecting the typewrier key TOPX

Sorting of data
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Fig 2 Keyboard layout for Farsi and bilingual data entry in connection with the. proposed information interchange code.

by the Institute of Standards and Industrial Research of
Iran [9} or opting for a particular typewriter manufac-
torer'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-
promise the other design goals. Due to the eminent pro-
liferation 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 view 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 calied “zoodgozar”;
a Farsi word which means “passing” (as a fad), Well, I
hope there is no truth to this coincidental meaning!

Ease 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 rows 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 something 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 appeatlS
on the keyboard of Fig 2. The only exception is the sub-
stitution of “§” sign for the general “currency” sign, du€
to its usefulness for international banking and trade. The
full keyboard has a 53-key format, as shown. It eveX™d
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Fig3 A gra.pfhical representation of the relationships between similar Ietters 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 Gl 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 is ‘sufficient for most applications. Deleting

the nghtmdst Kkey of the 49-key arrangement (the one with
“DEL” and “overbar” symbols), yields a standard 48-key

rance and greater functlona.hty tesults from thc fact that
res féwer labels. ~Identical symbols of = GO
and’Glineed only be shown once.: The 26 keys assigned
to the tworforms of single Farsi letters can be labelled with
the “sépatated’” (shifted) form, advising the users that
connécted forms aré to be entered unshifted. This reduces
the nuimber of ‘labels per key cap from about 3.5 in
convetitional ‘désigns to about 2.6 for the 48-key arrange-
ment. “Thig 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 keycaps 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 layout
was given a unified tréeatment, 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 proccssors and per-
sonal computers are mushroommg everywhere. Such
systems are, by their very nature, quite Janguage dependent.
Word processors deal with natural-language texts and
personal computers are used, among. other, thmgs, for
maintaining mailing lists, forwaxd{ g electronic mail,
accessing natural-language data banks. A standar
Farsi information interchange ¢ ‘ ‘
is thus urgently needed.
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