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Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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AMENDMENT NO.1 DECEMBER 2010
TO
IS 13194 : 1991 INDIAN SCRIPT CODE FOR
INFORMATION INTERCHANGE — ISCII

(Page 4, clause 4.10) — Insert the following new clause after 4.10.2:
‘4.10.3 Indian Rupee — " is the symbol for Indian Rupee.’

[Page 5, Table 1 and 2, Hex Code (co! F and row C), Dec. Code (col 240
and row 12)] — Insert .

(Page 6, Table 3, row ‘FC 252’, col ‘char’) — Insert " .

(Page 6, Table 3, row ‘FC 252°, col ‘Name’) — Substitute ‘Indian Rupee
Symbol’ for ‘This position shall not be used’.

(Page 6, Note 1) — Insert the following at the end:
‘except FC which has been assigned to Indian Rupee Symbol .’
(Page 9, clause 9) — Insert the following new clause after 9:
‘10 THE INDIAN RUPEE SYMBOL ON KEYBOARDS

The Indian Rupee Symbol shall be placed on AltGr+4 key for inscript keyboard
layout as well as for keyboards of QWERTY form.’

(Page 12, Annex A) — Insert ‘"’ below the last row of the table under
each column except for column ‘RMN”.

[Page 13, Annex B, Table Hex Code (col F and row C), Dec. Code (co!
240 and row 12)] — Insert <.

[Page 27, Annex H, Symbols (SYM)] — Substitute ™’ for ‘%’.

(LITD 20)

Reprography Unit, BIS, New Delhi, India
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IS 13194:1991
Computer Media Sectional Commitee, LTD 37

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards after the draft
finalized by the Computer Media Sectional Committee has been approved by the Electron-
ics and Telecommunication Division Council.

This standard conforms to IS 10401:1982, '8-bit coded character set for information
interchange” (equivalent to ISO 4873). It is intended for use in all computer and commu-
nication media which allow usage of 7 or 8-bit characters, as per IS 12326:1987 (ISO
2022:1982) "7-bit and 8-bit coded character set - code extension techniques”.

In an 8-bitenvironment, the lower 128 characters are the same as defined in IS 10315:1982
(ISO 646 IRV) "7-bit coded character set for information interchange" also known as
ASCII character set. The top 128 characters cater to all the 10 Indian scripts based on the
ancient Brahmi script.

In a 7-bit environment the control code SI can be used for invocation of the ISCII code set,
and control code SO can be used for reselection of the ASCII code set.

There are 15 officially recognized languages in India: Hindi, Marathi, Sanskrit, Punjabi,
Gujarati, Oriya, Bengali, Assamese, Telugu, Kannada, Malayalam, Tamil, Urdu, Sindhi
and Kashmiri.

Out of these, Urdu, Sindhi and Kashmiri are primarily written in Perso-Arabic scripts, but
get written in Devanagari too (Sindhi is also written in the Gujarati script). Apart from
Perso-Arabic scripts, all the other 10 scripts used for Indian languages have evolved from
the ancient Brahmi script and have a common phonetic structure, making a common char-
acter set possible. The Northern scripts are Devanagari, Punjabi, Gujarati, Oriya, Bengali
and Assamese, while the Southern scripts are Telugu, Kannada, Malayalam and Tamil.

The official language of India, Hindi, is written in the Devanagari script. Devanagari is also
used for writing Marathi and Sanskrit. It is also the official script of Nepal.

As Perso-Arabic scripts have a different alphabet, a different standard is envisaged for
them.

An Attribute mechanism has been provided for selection of different Indian script font and
display attributes. An Extension mechanism aliows use of more characters along. with the
ISCII code. These are only meant for the environment where no other altemative selection
mechanism is available.

The ISCH code table is a super-set of all the characters required in the ten Brahmi-based
Indian scripts. For tonvenience, the alphabet of the official script Devanagari (with
diacritic marks for non-Devanagari alphabets) has been used in the standard. For notational
simplicity, elsewhere, the term Ind:arr scripts implies Brahmi-based Indian scripts.

Annex-A provides information on the shapes of the corresponding alphabet of the 10
Indian scripts. Annexes B and C provide information on the adaptation of the ISCII code
for an IBM-PC and "English-Alphabet only” environment. Annex-D defines a suitable
keyboard overlay which is common for all the Indian scripts. Annex-E defines the Attribute
codes used for selection of different scripts and display attributes. Annex-F defines the
Roman script transliteration scheme for all the Indian scripts. Annex-G defines the Vedic
character set available through the Extension code. Annex-H defines the conversion
mechanism between the ISCII code and the earlier ISSCII-83 code used in bilingual telex
machines.

(iii )
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History

Since the 70s, different committees of the Department of Official Languages and the
Department of Electronics (DOE) have been evolving different codes and keyboards
which could cater to all the Indian scripts due to their common phonetic structure. Earlier
efforts could not keep the ASCII code intact.

In July 1983, DOE announced the ISSCII-83 code which complied with the ISO 8-bit
code recommendations ("Report of the sub-committee on Standardization of Indian
Scripts and their Codes for Information Processing”, DOE, July 1983 ). While retaining
the ASCII character set in the lower half, it provided the Indian script character set in the
upper 96 characters. This also had the recommendation on a Phonographic based
keyboard layout for all the Indian scripts.

A keyboard standard for Indian scripts was brought out by DOE in 1986 (Report of the
committee for "Standardization of Keyboard Layout for Indian Script Based Comput-
ers” in Electronics-Information & Planning, Vol. 14, No. 1, Oct. 1986 ). The report also
contained the recommendation for the corresponding 8-bit ISCII code.

There was a revision of the ISCII code by DOE in 1988 for making it more compact, in
order to evolve its corresponding IBM-PC counterpart: PC-ISCII (Report of the sub-
committee on "Standardization of Indian Script codes for Information Interchange”,
DOE, August 1988).
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Indian Standard

INDIAN SCRIPT CODE FOR INFORMATION
INTERCHANGE - ISCII

1. SCOPE

The ISCII code standard specifies a 7-bit code table which can
be used in 7 or 8-bit ISO compatible environment. It allows
English and Indian script alphabets to be used simuitaneously.

It shall not be used in incompatible environments like that of
IBM-PC, and with computers which do not allow 8-bit charac-
ters, or which do not follow ISO code extension techniques.

It cannot be used in the 5-bit Baudot code used for telecom-
munications. However transcoding to Baudot is possible as
given in Annex-H.

2. TERMINOLOGY

2.1 Alphabet/Script Terminology

2.1.1 Lefter: A character representing one or more of the
simple or compound sounds used in speech. Iitcan be any of the
alphabetic symbols.

2.1.2 Conjunct ( Ligature ): A letter which is a combination of
two or more basic letters. The shape of the conjunct may, or
may not, give clue to the constituting letters. Example: the joint
form (digraph) of "ae".

2.1.3 Diacritic mark: A mark added to a letter which distin-
guishes it from the same letter without a mark, usually having
a different phonetic value or stress.

2.1.4 International numerals: The conventional 0 to 9 digits
used in English for denoting numbers. These are also known as
Indo-Arabic numerals (to differentiate them from the Roman
numerals like IX for 9).

2.1.5 Script numerals: The 0 to 9 digits in a script, which have
shapes distinct from their international counterparts.

2.1.6 Vowel: A letter representing a speech sound made with
the vibration of the vocal cords, but without audible obstruction.
English examples: a, e, i, 0, u.

2.1.7 Vowel sign: Agraphic character associated with a letter,
to indicate a vowel to be associated with that character (Matra
in Hindi).

2.1.8 Diphthong: A compound vowel character, in which the
articulation begins as for one vowel and moves onto another.
Example: as in "coin”, "loud" and "side".

2.1.9 Consonant: A letter representing a speech sound in
which the breath is at least partly obstructed, and which has to

be combined with a vowel to form a sytlable.

2.1.10 Pure consonant: A consonant which does not have
any vowel implicitly associated with it. Example: all the English
consonants.

2.1.11 Nasal consonant: A consonant pronounced with the
breath passing through the nose. Example: m, n, ng .

2.1.12 Nasalized vowel: A vowel pronounced with the breath
passing both through the nose and the mouth. Example:
French bon voyage. In Indian scripts this is denoted by a
Chandrabindu. diacritic mark.

2.1.13 Aspirated consonant: A consonant which is pro-
nounced with an extra puff of air coming out at the time of
release of the oral obstruction. This has a sound of an extra "h".
Example: The initial "p" sound in English words like "pin”
(phonetically "phin").

2.1.14 Syllable: A unit of pronunciation uttered without inter-
ruption, forming whole or part of aword, and usually having one
vowel or diphthong sound optionally surrounded by one or
more consonants. Example: there are two syllables in "water”
and three in "inferno”.

2.1.15 Alphabet: Aset of letters usedin writing alanguage. Ex-
ample: the English alphabet consists of upper and lower-case
letters Ato Z.

2.1.16 Basic alphabet: The minimal set of letters which canbe
used for uniquely encoding every word of a language. Example:
the basic alphabet for English consists of only the upper-case
letters Ato Z.

2.1.17 Phonetic alphabet: An alphabet which has direct cor-
respondence between letters and sounds. Example: the Indian
scripts.

2.1.18 Latin alphabet: The alphabet used for writing the
language of ancient Rome. Also known as the Roman alpha-

bet. Used today for writing English and some other European
languages.

2.1.19 Script: A distinctive and complete set of characters
used for the written form of one or more languages.

2.1.20 Roman script: The script based on the ancient Roman
alphabet, with the letters A-Z and additional diacritic marks.
Used for writing a language which is not usually written inthe
Roman alphabet.

2.1.21 Romanization: Representation of words of a script
using the Roman alphabet, possibly through additions of
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diacntic marks. Example: Romaji is the romanized form of the
Japanese script.

2.1.22 Translitaration: Representation o words with the clos-
TIIIDIIAWIWLIWIT. | IV UOTI LUV Vi Ty FYELTI L

est corresponding letters in an alphabet of a different language.

2.2 Font/Display Terminology

2.2.1 Font: A set of symbols used for display or printing of a
script in a particular style.

2.2.2 Display rendition: The process by which a string of
characters is displayed {or printed). in this process several
consecutive characters may combine with each other on the
screen. The sequence of display of the characters may become

different.

2.2.3 Dispiay composing: The process of organizing the
basic shapes available in a font in order to display (or print} a

2.3.2 Byte: A bitstring that is operated upon as a unit. it usually
represents a character and usually consists of eight bits.

2.3.3 Hex digit: Hexadecimal digit, where each digit has 16
values. The values above 9 are denoted by the Ietters Ato F
as shown: A(10), B(11), C(12}, D(13), E(14), F(15). Four bits

are needed to encode a hex digit.

2.3.4 Character: A symbo! which can represent a letter a
£.3.6 LAgracier: A symoo: wi 1 represent a ietier, a

numeral, a punctuation mark, a special symbol or even a
control function.

2.3.5 Control character (conlrol code): A character which
uuuuany has no visual form, but affects the rec COrding, process-
ing, transmission or interpretation of data.

2.3.6 Graphic character: A character, other than a control
character, that has a visual representation. Normally handwrit-
ten, printed or dispiayed.

2.3.7 5-bitcharacters (5-bit codes): Characters, whose code
has 5 bits, allowing representation of 32 characters.

> PP Py

- I 18 b oo e ol l" 1S ~le M b o
2.0 7-Ui bllll aviers |\ /v ). ilal aClers, wnose coae
has 7 bits, allowing representation of 128 characters.

)

2.3.9 8-bitcharacters (8-bit codes): Characters , whose code
has 8 bits, allowing representation of 256 characters.

2.3.10 Character set: A set of characters grouped together for
a purpose, like that of representing a script.

2.3.11 Code table: Atable showing the positions allotted to in-

Py PV PRy S PRI Sy

UIVIUUdI CnaraCiers 1fom a blldldblﬂl Sul.

2.3.12 Character code: Position in the code table of the
character.

2.3.13 Code extension: The techniques for encoding of
characters that are not inciuded in the character set of a given
code.

2.3.14 Extended character set: Characters which are not
present in the main character set, but are available through
some code extension techniques.

N A AN o B Al Qdmrmad e PR N SR UL SR 5y
£.J. 19 AOLI LUUE. I‘\lilullbdll alail lUdlU UUUU HOT IHTOTHIANOT
Interchange. A 7-bit code which specifies 32 control characters
and 96 graphic characters, for English language.

2.3.16 Transcoding: Aset of tables and rules by which a code-
tabie can be fransiormed to another code-tabie, such that the
characters get mapped 1o their equivalent forms.

2.4 Other Terminology

2.4.1 Direct sorting: Sorting of words done through direct

rnmnnrlcnn of the rnrraemndmn character codes. No snecial

LR i 2t 1ATALIET LLCCS. N0 Spelisl

heuristics or rules are Lised.

2.4.2 Dictionary sorting order: Order in which the letters
shouid be organized within an alphabet, such that words can
m~at o ey AmamrAine ta tho lanmiinan distinmnariae Caanaial
yb’l LAV v i) GUUUIUIIIB v uUic ai IHUCIHU uitdiiviiainico. \J"JUUIGI
rules may have to be applied in addition to direct sorting to
achieve this. Example: in English, upper and lower cases have
to be transformed to a single case before direct sorting is
applied.

2.4.3 Defauit: A value or state which is assumed when no
value or state is explicitly stated.

2.4.4 Keyboard overlay: Defines the characters for each key
position (unshifted, shified etc.), which are meanttoreplace the

S8, STHNC L., W ace

standard English characters on a QWERTY keyboard

3. ISCli CODE PHILOSOPHY

A code for all the Indian scripts is made possible by their
common origin from the Brahmi script. An optimal keyboard

overlay for aII the Indian scripts, is made possible by the
phonetic nature of the alphabet.

There are manifold advantages in having a common code and
keyboard for all the Indian scripts. Any software which allows

1SClHl codes to be used, can be used in any Indian script,

enhancing its commercial viability. Furthermore, immediate
transiiteration between different indian scripis becomes pos-
sible, just by changing the display modes. Simultaneous availa-

h.mu of muitiple Indian Iangnnnnc in the computer madium will

LAY |- 0204 =il

accelerate thelf development andfacilitate natlonal integration.

The 8-hit ISCH coda raetains the standard ASCllc nndn while the

Indian script keyboard overlay is designed for the standard
English QWERTY overlay. This ensures that English can co-
exist with the Indian scripts. This approach also makes it
feasible to use Indian scripts along with existing English com-
puters and software, so iong as B-bit character codes are ai-
lowed.



4. NATURE OF INDIAN ALPHABET

All the Indian scripts have originated from the ancient Brahmi
script which is phonetic in nature. The alphabet.in each may
vary somewhat, but they all share a common phonetic struc-
ture. The differences between scripts primarily are in their
written forms, where different combination rules get used.

4.1 The Consonants

Indian script consonants have an implicit 31 (a) vowel included
in them. They have been categorized according to their pho-
netic properties. There are 5 Vargs (Groups) and non-Varg
consonants. Each Varg contains 5 consonants, the last of which
is anasalone. The firstfour consonants of each Varg, constitute
the Primary and Secondary pair. The second consonant of
each pair is the aspirated counterpart (has an additional "h"
sound) of the first.one.

Primary Secondary Nasal
Vargl | & 9 m q K4
k kh g gh n
Varg2 | 9@ g T k| E|
c ch | j Jjh n
Varg3 |2 3 T 3 o
t th fd dn]on
Varg4 |49 q ¥ Y ki
t th d dh n
Varg5 | ¢ % | q T
P ph b bh m
non-Varg g 19§ 9 Y § %
y r 1 v § s s h

Note that the consonants ¥ ( § ) and ¥ (s) are pronounced
identically today.

Apartfrom these consonants, there are some other consonants
used in some specific Indian scripts:

A (en na) Comes instead of 7 () at middle and end of

Tamil words except in the <Y ps) conjunct.

A{y) Used in Oriya, Bengali.and Assamese.
This is pronounced as "ja", while ¥ get
pronounced as "ya".

(rn Is an extratrilled "ra” usedin Tamil, Telugu and
Malayalam. in Marathi it is used for torming
the half-raas in "ar=gr" (417 .4T).

() Used in Tamil, Telugu, Kannada,
Malayalam, Oriya, Gujarati and Marathi.

3 (2) Used in Tamil and Malayalam.
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4.2 Anuswar =

Anuswar indicates a nasal consonant sound. When anAnuswar
comes before a consonantbelonging to any of the 5 Vargs, then
it represents the nasal consonant belonging to the Varg. Before
a non-Varg consonant however the anuswar represents a
different nasal sound. Some Hindi examples:

varg 1 | srgsw=3t% | vg@-v@ | "EN=TiM| wWEgE-U
ank parikh ganga sarngh
Varg 2 =He sgi=4gt | us=v wroy=4i
mafic pafichi | pafja safijh
Varg 3 =HeT 3= = TI-Q
ghanta kanth jhanda dhiindh
Varg 4 | ¥a=dd =y =% TY=Ti
sant panth band gandh
Varg 5 =< TH=TF Ta=ar ] w=wv
campa gumph khamba | stambh

4.3 Nasalization Sign: Chandrabindu *

The * denotes nasalization of the preceding vowel (can be
implicit & vowel within a consonant). Example: 3it@, U, ¥arg,

In Devanagari script it often gets substituted with Anuswar, as
the latter is more convenient for writing. In some words, how-
ever, Anuswar and Chandrabindu can give different meanings.
Hindi example: €9 (Laugh), ¥4 (Swan).

4.4 Visarg:

Comes after a vowel sound, and represents a sound similar to
"h". This also represents the Aytham .. character in Tamil.

4.5 Vowels and Vowel signs (Matras)

There are separate symbols for all the vowsls in Indian scripts
which are pronounced independeritly (either at the beginning of
a word, or after a vowel sound). The consonants in the Indian
script themselves have an implicit vowel  (a). To indicate a
vowel sound other than the implicit one, a vowel-sign (Matra) is
attachedto the consonant. Thus there are squivalent Matras for
ali the vowels, excepting the 31 vowel.
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Roman a i i u u r e
1 Vowel a3 ¥ I F = 1
Matra LA A SR o
Matraon® | = & & F§ F F %
‘Roman € ai € o o6 au o
Vowel T ¥ ¥ e & S &
Matra > =y Y Y
Matraon®{ % % & = & &

The original pronunciation of the vowel % (r} is now lost; it gets
pronounced mostly as "ri" or “ru”.

The vowels ® and 3ft are used in Southern scripts for denoting
voweis shorter than ‘T and 3 respectively.

The vowels ¥ (ai) and 3% (au) are actually diphthongs, although
in Hindi they also get pronounced as longer vowel forms of T
and 3t respectively.

Vowels ¥ and 3 are used in modern Devanagari for represent-
ing the English vowel sounds as in "bat" and "ball" respectively.

Sanskrit infrequently uses three other vowels, which are obso-
lete today in other Indian scripts. These are:

Vowels: o % 5]
Matras: . B Y

4.6 Vowel Omission Sign: Halant -

In Indian scripts consonants are assumed to have an implicit
vowel 31 "a" within them unless an explicit Matra (vowel-sign) is
attached. Thus a special sign Halant ( _ ) is needed for indicat-
ing that the consonant does not have the implicit 31 vowel in it.

InNorthern languages, the Halant at the end of a word generally
gets dropped, though the ending still gets pronounced without
avowel. Example: Ashok = 3T¥IF => ¥

This doesn't happen in Southern languages and Sanskrit,
where a Halant is always used to indicate a vowel-less ending.
Example: param = T0q (Sanskrit word).

4.7 Conjuncts

Indian scripts contain numerous conjuncts, which essentially
are clusters of upto four consonants without the intervening
implicit vowels. The shape of these conjuncts can differ from
those of the constituting consonants. These conjuncts are
formed in the ISCIll code by putting the Halant (7 ) character,
between the constituent consonants.

Example: ghg=%"_9 a1 =

FH=F 17H FH=F T H

4.8 Diacritic Mark: Nukta -

The Nukta is used for § and § characters, in some Northern
scripts. It is also used for deriving 5 other consonants in the
Devanagari and Punjabi scripts, required for Urdu.

3 g k| T - < R

k kh g j d dh ph
* o n W K S w

q kh | gh} =z d ah | f

4.9 Punctuation

All punctuation marks used in Indian scripts are borrowed from
English, except for the full-stop, instead of which a Viram (1) is
used in the Northern scripts. The Viram is, however, being in-
creasingly substituted by a full-stop. A double Viram (11) is also
used in Sanskrit texts for indicating a verse ending.

4.10 Other Signs

4.10.1 Avagrah s is primarily used in Sanskrit texts. It creates
an extra stress on the preceding vowel. Two Avagrahs can be
used for creating further extra stress. Avagrah is not used in
modern Indian scripts.

4.10.2 Om 3% is a Hindu religious symbol.

4.11 Numerals

Many Indian scripts today use only the international numerals.
Evenin others, the usage of international numerals instead of
the original forms is increasing. Although the Devanagari script
has its own numerals, the official numeral system is the inter-
national one.

5. LAYOUT OF ISCIl CODETABLE

The 8-bit Code for Latin and Indian script alphabets is given in
Table-1. It consists of 256 positions, arranged in 16 rows and
16 columns. The rows are numbered in decimal as 0 to 15, and
in hex as 0 to F. The columns are numbered in decimal as 0 to
240 in increments of 16, and-in hex as 0 to F. The lower 128
characters of this table contain the ASCll character set.

The 7-bit Code for Indian script aiphabets is given in Table-2.
Itis meantfor an ISO compatible 7/8 bit environment. It consists
of 94 positions, arranged in 8 columns and 16 rows.

A position in the Code table is identified in decimal as well as
hex-notation. A character located at decimal column x and row
y will have its decimal position as x+y. A character located at
hex column x and row y, will have its hex position as xy.
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Table-1 8-bit Code Table of the Latin and Indian Script Alphabet
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Table-2 7-bit Code Table of the Indian Script Alphabet
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Table-3: ISCIi Character set - Coded representation

Position Position

Hex Dec. |Char| Name Hex Dec. | Char| Name

Al 161 = Vowel-modifier CHANDRABINDU DO 208 1 Consonant Hard RA (Southern Scripts)

A2 162 |~ Vowel-modifier ANUSWAR D1 209 | & Consonant LA

A3 163 | 7 Vowel-modifier VISARG D2 210 | =& Consonant Hard LA

A4 164 A Vowel A D3 211 > Consonant ZHA (Tamit & Malayalam)

A5 165 I | Vowel AA D4 212 | = Consonant VA

A6 166 | ¥ Vowel | D5 213 | @ Consonant SHA

A7 167 |3 Vawel! I} D6 214 | W Consonant Hard SHA

A8 168 |3 Vowel U D7 215 | ¥ Consonant SA

A9 169 | & Vowel UU D8 216 | ® Consonant HA

AA 170 | = Vowel RI D9 217 | INV ] Consonant INVISIBLE

AB 171 i Vowel E (Southern Scripts) DA 218 |1 Vowel Sign AA

AC 172 ¢ Vowel EY DB 219 | f Vowel Sign |

AD 173 | ¥ | Vowel Al DC 220 {1% Vowel Sign 1

AE 174 | ¥ Vowel AYE (Devanagari Script) DD 221 z Vowel Sign U

AF 175 3t | VowelO (Southern Scripts) DE 222 | Vowel Sign UU

BO 176 | 3 | Vowel OW DF 223 { - {Vowel Sign RI

81 177 | &t | Vowel AU E0 224 | = | vVowel Sign E (Southern Scripts)

B2 178 | = | Vowel AWE (Devanagari Script) E1 225 | Vowel Sign EY

B3 179 | % | Consonant KA E2 226 |* |vowel Sign Al

B4 180 (4@ Consonant KHA E3 227 | = Vowel Sign AYE (Devanagari Script)

B5 181 |7 Consonant GA E4 228 |1 Vowel Sign O (Southern Scripts)

B6 182 | = | Consonant GHA ES 229 | Vowel Sign OW

B7 183 | % | Consonant NGA E6 230 |} Vowel Sign AU

B8 184 q Consonant CHA E7 231 hi Vowel Sign AWE (Devanagari Script)

B9 185°|® Consonant CHHA ES 232 | T Vowel Omission Sign (Halant)

BA 186 | 9 Consonant JA E9 233 | © Diacritic Sign (Nukta)

BB 187 1% Consonant JHA EA 234 [ Full Stop (Viram, Northern scripts)

BC 188 | & Consonant JNA EB 235 This position shall not be used

BD 189 |2 Consonant Hard TA EC 236 This position shali not be used

BE 190 | @ Consonant Hard THA ED 287 This position shall not be used

BF 191 4 Consonant Hard DA EE 238 This position shall not be used

Co 192 IS Consonant Hard DHA EF 239 ATR | Attribute Code

C1 193 @ Consonant Hard NA FO 240 EXT | Extension Code

C2 194 |a | Consonant Soft TA F1 241 | o |Digit 0

C3 195 ) Consonant Soft THA F2 242 L4 Digit 1

Cca 196 | = Consonant Soft DA F3 243 E Digit 2

C5 197 Y Consonant Soft DHA Fa4 244 3 Digit 3

Cé6 198 | 4 Consonant Soft NA F5 245 ¥ Digit 4

Cc7 199 14 Consonant NA (Tamil) F6 246 Y Digit 5

(03] 200 | W Consonant PA F7 247 3 Digit 6

Cs 201 ® Consonant PHA F8 248 \9 Digit 7

CA 202 |« Consonant BA F9 249 [4 Digit 8

CB 203 |+ Consonant BHA FA 250 R Digit 9

CC 204 |+ Consonant MA FB 251 This position shall not be used

CD 205 3 Consonant YA FC 252 This position shall not be used

CE 206 a Consonant JYA FD 253 This position shalf not be used
(Bengali, Assamese & Oriya} FE 254 This position shall not be used

CF 207 kK Consonant RA

Note: 1. The positions EB-EE and FB-FE, are reserved for future expansion of the code.

2. Scripts corresponding to other Indian languages are given in Annex-A.
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6. STRUCTURE OF THE ISCll CODE

A commaon aiphabet for all the Indian scripts is made possible
by their common origin from the same ancient Brahmi script.
The ISCIi code contains only the basic alphabet required by the
Indian scripts. All the composite characters are formed through

ool lon mdimnn b Mhann ania abhacaadaca
CUHIANAUUID Ul 1o pasiv Lliaractiend.

6.1 Vowels and Matras

signs). While a vowel sign can be used independently, the

RMnatra ainn ia ualid Anhy aftar A Aananaas nt Thoie-
wviaua Siyri 1o vailu ytily adici a wutisutiaiil. i1ivo.

=%t =1

6.2 Vowel Modifiers *, ~ T

After a consonant, vowel or Matra character, a character can
be used which modifies the vowel sound and is called a "Vowel
Modifier" . This can be a Chandrabindu (%), Anuswar (*) or
Visarg (T) . Exampie:

FH=% Y A=A~ q, FA: = AT

6.3 Halant—

The impilicit vowel.in a consonant can be removed by addition
of a Halant sign (7) . In the ISCH code conjuncts are formed by
typing a Halant character between consonants. A conjunct may

consist of upto 4 consonants joined by Halants. Example:

F A= noi=9
n- 3=4 ¥ TTA=¢
® . N=8 a7 T=71
T HA=F 1T g w=4d

In practice, a Halant sign is shown only if the consonants do not

change their shape by joining up. Tamil script has no conjuncts,

and thus an explicit Halant sign always gets used. Here are

some Devanagari examples where Halant does notdisappear:
27 3=123 T N=F0

6.3.1 Explicit Halant

A Halant is used between consonants to form conjuncts. But
many times in Sanskrit and Vedic texts, one may wish io show
an Explicit Halant which would be shown on the previous
consonant, and which would prevent the consonant

from
VeIl i@ LOnSNnam oM

joining with the next one. Two consecutive Halants form an -

Explicit Halant. Example:

Nt =% FLUNA =FW
s af =10 % uf = g
Ef - fw s Uwl -
21T = B >~ -7 _
L 14 - O | <

~

IS 13194:1991

6.3.2 Soft Halant

A Soft Halant is formed by typing a Nukta character after a
Halant. In Devanagari the Soft Halant allows retention of the
*half form™ for the preceding consonant, and prevents it from
combining with the following consonant. Example:

w.s =9
s af-=-fs

Soft Halant is used in Malayalam along with some consonants
1o derive separate pure consonant shapes which do not show
an attached Halant symbol:

om T=ce® ™ T=m 0 T=4#

TE=e
w ~ < T-7 "

o g =W
A ®07)

6.4 Invisible Consonant INV

The INV (Invisible) code is used for formation of composite
characters which require a consonantal base, but where the
consonant itself ought to be invisible. These may be required
only for some special dispiay purposes. Example:

T INV =% INV T =

TTINV = INVT T=7
INVfT =% INV 37 =3
6.5 The Nukta Character ~

The Nukta consonants (# @ 71 W § § %) get formed by adding
a Nukta (T) character immediately after the appropriate conso-
nant.

in the iSCii code the same Nukta character is thought of as an
operator to derive some of the lesser used Sanskrit characters
rasdmiote e vt diemadlis scratloabuloa mon M don ook booad b on ed
Wit atc vl Wiiouily availlavie Uit Uie iroLiHpl Reyuvatd.

A Nukta can be typed after a Halant to form a Soft Halant.

Table 4: ISClHi characters derived by appending a Nukta

Char Name

Consonant QA (Urdu)
Consonant KHHA (Urdu)
Consonant GHHA (Urdu)
Consonant ZA (Urdu)
Consonant Fiapped DA
Consonant Flapped DHA

CArnannan + CA 11 1ol
WwaHovIaiiL 1 \Uluu’

Vowel Rl {(Sanskrit)

Vowel Sign Rl (Sanskrit)
Vowel LI (Sanskrit)

Vowel Sign LI (Sanskrit)
Vowel LIl (Sanskrit)

Vowel Sign LIl (Sanskrit)
Sign OM

Vowel Stress Sign AVAGRAH

10 manabo =ity
{oalioniiy)

) Nukta Char

- P i el S d g
“ g al A e s g




The Attribute code, followed by a displayable ASCII character,
defines a font attribute applicable for the following char-
acters. This mechanism is meant for use in that medium
where alternative font selection mechanism is not available.
The details are given in the Annex-E.

6.7 Extension Code (EXT)

The Extension code, followed by an ISCIl character, defines a

new character which can combine with the previous iSCii
character. This provision has been primarily made for supple-

menting Vedic signs along with the Devanaanari text. The Vedic

YOUIL Sigr s QiU Ladit W wSOVANRY v L

character details are given in the Annex-G.

6.8 Numerals

In all the Indian scripts the international numerals are being
used increasingly. From the software viewpoint, usage of the
same numerals as given in the ASCIl set aliows proper
handling of numerals by existing software. For display rendition
purposes however, it may be sometimes desirabie o have
separate Indian script numerals which are given in the ISCII
table.

The ATR mechanism also aliows display rendition of the ASCIi
numerals in an Indian script form. The ISClI numerals shouid be
used only when it is not possible to use the ATR mechanism for

selecting numerals in an Indian script.

7. PROPERTIES OF ISCIll CODE

7.1 Phonetic Sequence

The ISClI characters, within a word, are kept in the same order

ac ihnu would nnf nrnnnnnrnd Fynmnln

[ TV OUNILEU. ALY

maﬁ'a IV TN

-

fet =gf-a-31

As shown in the latter example, the display order may be
different from the phonetic order. Having a spelling according
to the phonetic order allows a name to be typed in the same
way, regardless of the script it has to be displayed in.

7.2 Direct Sorting

Since there are variations in ordering of a few consonants
between different Indian scripts, it is not possible to achieve

PR APV S TS
perfect sorting in all Indian scripts. Special routines would be

required when some characters like "Nukta" need to be ignored
for the purpese of sorting. For most purposes, however, the
-direct sorting achieved through the 1SCIl code should be
sufficient.

Vowel combinations and consonant combinations would get

ordered as shown below.

i@ atam - 3 & A
—=_— - Ty ay . 2 =) =F =5 =
™ W Wi W W W W Wl x
4w @@ - @aaran q
Trww - AR T
As shown in the chart above, in Indian %npﬁs a character

followed by a vowel-modifier comes. before the character
without it. This is ensured by keeping the vowel-modifiersin the
beginning of the ISCIi code table. The only exception is when
a vowel-modifier comes at the end of a word; since the
comparison is now with the ASCII "space” character (32 deci-
mal) having a iower vaiue, the vowel-modifier character cannot
come before the space. Though it is possible to devise another
space character having a higher value, it will not be practically
possible to type it in. However, the fact that a vowel-modifier
would come after a space becomes intuitive as a longer word
is expected to come after its shorter counterpart. Example:
H< AP < AF

The Nukta consonants are essentially separate consonants,

< ContaUt = ol a2 =2palall O

and thus should get sorted separately This indeed happens
since Nukta is kept after ali the Indian script characters (except-
ing Viram, which is a punctuation).

The new Vowels ‘ﬂ' and

T he new AT hava hoon kant aftar tha lann
anG 7 Nave o8¢

T NUL QIS U1 Uiy

vowels ¥ and 3?( respectively, as the new vowels have more
stress. They get substituted by the long vowels in the traditional
text.

7.3 Unique Spellings

By using only the basic characters in ISCIi, there is only one
unique way of typing a word. This would not have been possible
if conjunctslike &,3, Wetc. had been given separate codes. The
spelling of a word is now the phonetic order of the constituent

haain rharantare Thie arnuvidae a 1ininna enallina far aanh
oasSiC CnaraCiels. »nis ProviIGes a uniQus Spaning 107 caln

word, which is not affected by the display rendition.

For obtaining unique spellings, Soft Halant, Explicit Halant,
and INV characters should not be used. These have been

prVIUb‘U Ullly IUI UelIVIIIg UIIIUIUII[ Ulbpldy lt,'llulllullb, dHU are
not needed normally.

The spelling of a word contains all the information necessary
for display composition, which can be automatically done
through dispiay aigorithms. it becomes possibie to type in a
text, without even looking at the display. When the tedium of

composing goes awav. on-line authoring becomes nossible
composing goes away, on-ine autt 1§ DeCor possinie,

where an author can think out new text while he is typing it.

Unique spellings are essential for making spelling checkers
and dictionaries. They are also essential to facilitate finding of

oo oy

WUIUa "l a WUI U'Pl UUUODUI or fUl il lfUl IIlGllUl 1 Ictl lcva’ fl oma

data-base.



7.4 Display Independence

A word in an Indian script can be displayed in a variety of styles
depending on the conjunct reperioire used. ISCli codes however
allow a complete delinking of the codes from the displayed fonts.

An ISCI! syllable can be displayed using combination of basic
shapes. Different implementations can choose variant tech-
niques in combination of these basic shapes.The same text can
thus be seen in different font styles by using a different font
composition routine.

The Inscript keyboard overiay has one-to-one correspondence
with the ISCIl code. This way, typing of word does not depend
upon its displayed form.

7.5 Transliteration

The ISCll codes are rendered on the display device according to
the dispiay composition methodology of the selected script.
Transliteration to another script can thus be obtained by merely
redisplaying the same text in a different script.

Since the display rendering process can be very flexible, it is
possible 1o transliterate the Indian scripts to the Roman script,
using diacritic marks. Similarly it is possible to transliterate them
to other scripts such as Perso-Arabic.

Transliteration involves mere change of the script, in a manner
that pronunciation is not affected. This is not the same as
"transtation” where the language itself changes.

8. ISCIl CODE SYNTAX

in ISCH code some logically related sub-sets can be identified
through simple range comparisons. Using these it is possible to
predict a syllable boundary for an Indian script word. This may be
necessary for composing fonts for display purposes, or for
hyphenation at a-syllable boundary.

Consonants (C)
FENIT I AT A TIITEINTAIIGAA
TE I IIIIA S S ANTAE

Vowels (V)
AMIEIIFTHACYLT 30 37 3t &

Matras (M) ]
TPy -7 =2 > 2y Yy Y i

Vowel modifiers (D) = ~ T

Halant(H)

‘Nukta(N) ~

IS 13194:1991

8.1 Indian Script Word Syntax

An Indian script word contains one or more syllables, the syntax
‘for which is givenin the following Backus-Naur Formalism (BNF).

Word ::= {Syllable} [Cons-Syilable]
Syliable ::= Cons-Vowel-Syliable | Vowel-Syllable
Vowel-Syliable ::= V [D]
Cons-Vowel-Syliable ::= [Cons-Syllable] Full-Cons
(M} (O]
‘Cons-Syliable ::= {Pure-Cons] [Pure-Cons] Pure-Cons
Pure-Cons ::= Full-Cons H
Full-Cons = C [N}

Following conventions are used in the syntax given above:

U= defines a relation.

{} enclose items which may be repeated one or
mare times.

[1 enclose items which may not be present.

| separates items, out of which only one can be
present.

-8.2 Order within a Syllable

A worst case consonant syllable can contain:
CNHCNHCNHCNMD

A worst case vowel syllable can contain:
vD
Note:

* Nukia (N) can come after only the consonants with
which it can combine.

* The above syntax ignores the vowels derived through
Nukta (® , Tand ® ) and the Avagrah sign s.

* The INV character-not mentioned here is treated as
consonant.

* The Halant + Halant { Explicit Halant) and Halant +
Nukta (Soft Halant) combinations have been ignored in
the above discussion.

9. REFERENCES

IS 10315, 7-bitcoded character set for information interchange,
which is equivalent to 1ISO 646.

IS 12326 (1987), 7-bit and 8-bit coded character sets - Code
extension techniques, which is equivalent to 1SO 2022.

1S 10401 (1982), 8-bit code for information interchange - Struc-
ture and rules for implementation , which is equivalent to {SO
4873.

I1SO 2375, Procedure for registration of escape sequences.
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ANNEX - A
INDIAN SCRIPT ALPHABET CORRESPONDENCE

Following mnemonics are used for Indian scripts : TLG: Telugu  KND: Kannada MLM: Malayalam
DEV: Devanagari  PNJ: Punjabi GJR: Gujarati TML: Tamil RMN: Roman
ORI: Oriya BNG: Bengali ASM: Assamese Roman script transliteration scheme is explained in Annex F.

AMN | DEV PNJ GJR ORI BNG | ASM | TLG | KND | MLM | TML

m 2 ° | ar| of| mo| o0 e

h 8 2 B 8 | e
A a FA | Wl Al T | T o | & | @0 | I
M| a | o ull A | || T e e | @ | <
3 i g |fE |l d| | R | R |2| 8
- Tl | S| a|l | ®| 66| 88| @ =
I lul|3|€ | 6G|la|T ||| w|o |
S| 0| F|€ | a G| & | | oW 99| o
® |7 g ® | Q A oW | 2w | gy
ﬁ e o e ag) 6T
T | é T | @ ¥ | ¥ alalsosl alwgl g
ﬁ ai Q w N | X & & e} D 2T)]
T | & | ¢
31;? o) 2 PR (=] @
a| o | | € wW|l e | e| el & | b e g
A| au| 3| # Wl @l @l @] & B av| ge
M| o 3
%1k ® 1 5 @ | x| § 8 & | g
Ed q % | d
@ | kh| @ | ¥ w| o | | 9| » | D] e
@ | kh| @ | ¥
Tl g | W af e | | o] & Nl w
kil gh| T a1

-

Q
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M =S &8s © B w a B 3 g 3 5 oA
M dg3%as mmsow 3 £ 89 e 3 ¢ mm € v e 8 e ¢
méaawu gfF3B B 2wBBBR BR 33338 o
9 A8%% a1 dhH3ww ¥ B%WWEBVR I awidB3 o8
G| woobwhb FOGmopPbPOOLELTsryr FE NDPRIWFWN
2l wPoowhb FOmooPpPpoLEDTSrYyR FBHE NPRRERE
T 3 o8 G BUDOOOOGEFTODIGIE O 6668 aS
S|l o772 BFoww ® FTrFIwSsFT Faw FTETFF o
Z 3 m o o oo MR Mmoo (=B T b wm T 5 ro
Il pprorF PR roOMBDPEEES vy pBEBERETF oo
M B 06 .- NLSIE — & DD BB o~ £ B coabeobd E > o o
W FRFEBRBENMOMMBSNSE RS S rmer BEBERERERPRFE R~
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RMN | DEV

PNJ

GJR

ORI

BNG

ASM

TLG

KND

MLM

_p-")_'mlzﬁ«ﬂﬂnl.slslgj
-~ cc T A T 0 O < N
oo el o A4 g g al

o O [0l

o)

o

o
u |l =R

[e}}

/
RN

Wl

Qa

¥ 2

©

D D

D N A D W

T
wh

A
wh

& C

ceoow R0 28 g8 R B

&

i

ot Y

f

j:-l {:j:-}

Y

€ C

ey gl gl ol &L

)
2

6):0

G::0

‘9%92

e 2o unEnnygB3RsEePE

S : g 232

g €

O

€2

3

€3 &

S

D)

5

Note: T _ is used in Devanagari for representing the half T from = asin ar=m

Nukta con: ~nants shown in Devanagan are used only in Hindi.
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ANNEX-B
PC-ISCIil CODE

Hex 8 9 A B o D E F
Hex Dec. 128 144 160 176 | 192 | 208 224 240
0 0 * ah o ATR EXT
1 1 = k. qa S| >
2 2 T ® a ) >
3 3 kS L | T C .
4 4 Sl ki q | =
5 5 q = w ki
6 6 3 T el b § Y
7 7 3 = T q h
8 8 ED g w L4 ki
9 ] E 5 ¥ INV T
A 10 4 w w T
8 11 T | | f I
o 12 L4 2 7 kf
D 13 i 3 | =
E 14 k| T T "
F 5 & S k¢ -

The PC-ISCII code is the version of ISCH code defined by
Centre for Development of Advanced Computing (CDAC),
Pune for oompatibility with IBM PC8 bit charamerset IBM PC
Ime-drawrng character set Iocated between BO hex and DF hex.
Since thesa line-drawing characters have to co-exist along with
ASCIi and Indian scripts, the PC-ISCIl code is designed to
avoid clash with them. This has been possible through a
bifurcation of the ISCIl character set into two halves.

The Indian script numerals defined at the end of ISC!l code
table are notincluded in the PC-ISCIl code set. With PC-ISCII
only the ASCIl numerals should be used. These numerals
themselves can be rendered in shapes of numerals in a
particular script through an appropriate Attribute (ATR) charac-
er.

13

Although the characters are at difterent locations in the PC-
ISCll code, their sequence remains identical to that in the ISCH
code. This allows the PC-ISCII code to be functionally identical

o bl s omsmn oomrbionm oo o
SCll code, enabling the same sortis g sequence.

The positions occupied by the ATR and EXT codes were ieft
undefined in the beginning, as some IBM-PC compatibles did
not aHow the corresponding characters to be typed in through

P P T

codewas already inwide use, and could not be changed. These
positions could not be alloted to some new characters, as the
sorting order would have got affected. ATR and EXT codes (on
which sorting is not defined) were therefore suitable to fill in
these two positions.

are reserved in ISCII, but are needed in othe
Perso-Arabic code).
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ANNEX-C
ENGLISH-ALPHABET ISCIl CODE: EA-ISCII

EA-ISCilis meant for those computers and packages which do
not allow use of 8-bit codes, or ISO compatible 7-bit codes.
Here the Indian script characters have to be defined within the
ASCH character set. By defining the indian script alphabet in
piace of only the 52 upper and lower case English alphabet, one
can ensure that the Indian scripts would be usable, #herever
English alphabet can be used.

Since all the ISCHI characters can not be accommodated di-
rectly, the Nukta character is used to derive some of the lesser
used ones. Only the vowel # is given directly. others are rep-
rasented as A followed by the corresponding tatra
Since the same codes are now used 1o fapesany poth e
English and Indian script aiphabet, some way of disinquistanig
betwean both is needec. A small " (equivaiant 1 Nukia
character at the begining of & word indicatas ad the werd 1§
aroxdian scnpt one. Very few words start with "x" i BEnousn
# necessary they can be writen by Juubling ine "x" atine stan.
A swandg-alone "x” continues o Us gispiayed nunnaily Simidacy
*¢" after an English word gets displaved normaily,

This scheme will work with ail £nglish software alinwing noth
upper and lower cases, bu! will not work with software whiok

allows usage of only one of the cases. Apart from having the
same equivalent character set as iISCI!, EA-ISCll also gives the
same sorting order. The EA-ISCIl codes can be generated by
the Inscript keyboard. It is posible to even generate the Nukta
automatically before the beginning of an Indian script word

EA-{SCii has provision for Attribute (ATR) character, but does
not have the Extension (X7} characier. Absence of EXT
character prevents use of Vedic characters along with £A
ISCit

Lorameai
arac e n
SeEUTeG GO form

Gl gales e

EAISCH gues

P oA

‘{h’,

ALCH -

e

TENONr O VINeYals

EAASCH CODE ChaAY.
alphabet are mempmaled 83 Ne

characier shown i e v die o

orasent at the beginng o the o 5 Ny
wowards *he rignt of a colure are S0tsnen :

NuRta cooe, o the cermespondig g
in the nuadie o g colurn Voweis gihe
appending the correspanding Matra o

Hex | 2 I T :;MM ‘H s T !
_— 4 RS e e
Hex Dec. ?’ i 30 ! 36 * P
e . i .
0 0 Sp ' ! I j
1 1 ! H A . i Q a a 4 7 ¥
2 2 . 2 BT R 9 b7 :
3 3 # 3 PR | s 7 c I s
4 4 $ 4 D - - T Y d Ess [ 1
5 5 % 5 E @ 4 u =4 e @ U0
6 6 & 6 F 7 T vV q t & v Y
7 7 ' 7 G 9 3 W W g W W
8 8 ( 8 H 9 X = h ¥ « -
9 9 ) 9 . Y 9 i = ¥ b
A 10 * J ¥ 0+ Z 4 ] T OINV z ATR
B 11 + ; K = = [ kT '
C 12 , < L = / o f s
D 13 - = M 3B ] m 1 = i
E 14 > N 3 = A n
F 15 / ? O T T o DEL
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INSCRIPT

The Inscript (Indian Script) keyboard overlay was standardized
by DOE in 1986. {"Report of the Committee for Standardization
of Keyboard Layout for Indian Script Based Computers”, Elec-
tronics-Information & Planning Journal, Voi. 14, No. 1 October
19886).

A revision was done in 1388 by a DOE committee, when it was
decided to compact the ISCH code by deriving some characters
using a separate Nukta character. This required substitution of
the Nukia character i siace of the earlier "Transform™ key.
From trequency consiseraiions it became necessary 1o mutu
ally adiust the posuior A, ¥ 3 vowsis, along with their
Matras.

The Inscnot overlay car o usad on any QWERTY keyboard.
‘“18 lnrﬂfm ser Df er‘em s snoudd be snown in the right-hand

i zade has the English legends. The
nen Gaps-Luck s active, othsr-
sh overlay geis selected.
y 1 toggie the Caps-Lock func-
wnd the normal one {(ahers
At el

i

.:S

sonality Detwean U
capiial Lngush lgtter

55

Temporary seiectns of th

Zihar (rvenay can be achieved by
pressing the key aiong with the RIGHT ALT key (in iBM E£n-
ranced kayboarg) e 3YS-REQ key {In PC-AT 88-kay
reyboard). This can be very corvenient for embedding a single
character from the othar oves

S
[

a2y

The Inscript avertay cortzing characters required for all the
indian scriots, as delined v e ISCH character set. The Indian
script alphabet has a logical  structure, derived from the
phonetic properties. The insonpt overlay mirrors this logical
structure. The overiay has alsopeen optimized from phonetic/
frequency considerations. !t is divided into two parts: the vowel
pad on the left hand side, and the consonant pad on the right
hand side.
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YBOARD

Within the vowel pad the vowels are given in the shift positions
of the corresponding Matras. All the five main short voweis are
given in the home row while their longer counterparts are
iocated on the corresponding keys just above them. Since the
vowel 3t does not have a corresponding Matra, the 31 vowel-
omissior. 3ign, Halant, is given in the unshifted position. Hatant
is used for forming conjuncts, when it is typed in between con
sonants.

Alternate hand action geis used in typing of a conjunct, as
Haiant is typed from the 188 pad, whnie mast of the 'i's?‘a%mants
are typed fram the right pad, Suntarly alernals hang ‘-z-.,mr
accurs while typing a Malra after monanis, ¥
considerably spesis up fyping ¢

most of 1

1 a ::y”::}bh,ﬂ

are mciz,»gm 0
keptinine shaipr

st iy ches
ANUISWET 4NG
@ Kep! inhe
i ihey ngnal

reh

Cham}z‘abimju Thes ot
remaining p(';f;h" g of the right D1
relations, anv f <

All the characters neeaded for touch typing are contained n the
botiom 3 rows. The top row comtains some conjuncts meant for
gase in sight typing. The conjunct characier keys aciually send
out the corresponding basic characiers.

Due to the phonatic/alphabetic nature of the keyboard a
person who knows typing in one Indian script can typs in any
other indian script. The logical structure allows ease inlearning,
while the frequency considerations ailow speed in touch typing.
The keyboard remains optimal toth from touch-typing and
sight-typing points of view, in all Indian scripts.
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~ 3| Tl@ Sl# s “le =W A& & =w|( ) _ T+ ®m| gg
R B 2 3 4 |5 7 I8 9 0 - = =
TAB Q stw RE alr T sly w|u =i w|o w|P w|{ =T|} =| o
Y * T 1 <] = g a| x| w| =l P ¥
coNTROL |A als ED #|F 3|G 3I|H w|J 3K WL 9l: 31" 3|RETURN
hi - f » q Yy = al; «= T
Z t|x *|c w|lv =B =N BIM w|< w5 |? 7
. ' : SHIFT
SHIFT = - T ] | A =l. |

ENGLISH KEYBOARD WITH INSCRIPT OVERLAY

The ASCII characters of a standard QWERTY keyboard are on the left half of a key. The Inscript (Indian Script)
overlay characters are shown on the right half of a key. CAPS LOCK is used to select the inscript overlay.

st o] an|w ¥ % w E q q wls 8] =
TAB a - -
Y T 1 - L ¥|m o TN W3 T -
an T FA|l= I I|lv ® 1|lma q] © 3
CONTROL N N -5 f e T == al = 2 | RETURN
Blan * o T B 3 W q|s i q
SHIFT N - - - 3 a T - SHIFT

NUKTA CHARACTERS IN INSCRIPT OVERLAY

When Nukta "~ " is typed after a character, the character shown to its left on the key, is obtained.

- ! @ # =8 % @A ml& W|* mw|( 1 _ + W BS
* 1 2 3 4 5 6 7 8 9 0 - = 7
TABQ@wQEmRﬂT%Y@UVI‘aOuPat{B}aal
a 4 1 | " 3 L} o1 i wl[ vl <]\
CONTROLA@S@DGFQG@H»J K w|L « §|3RETURN
a- I - i - o I > S|, °© B
z X “iC alv B M *T|< T|> 1]|? =
SHIFT
SHIFT ) N T e g q w |, . /=
INSCRIPT OVERLAY FOR ASSAMESE
Notes : — Nukta  typed after © and © gives ¥ and B respectively.
— The macro-keys-in the top-row generate:
(Rakar) 7= ~9 (Reph) = =% T

F-% P T=5 "7 F-F-F F=-9-3F
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~ ol @ # $ % A & sq|* agr|( ) L BS
ot 2 3 4 5 6 7 8 9 0 - 1=
TAB QoaiW glE IR &IT oalY U mit (o] P { } el
Qar ) " © N an 2 ] \
controL |A ©[S 9D «|F IG e|H [J plk L " RETURN
Gr G 1 o u g & sl & L
SHIET 12 «|X C an|V aen{B [N M < ag|> ? SHIFT
@ w0 i} a @ |, . /' w
INSCRIPT OVERLAY FOR TAMIL
Notes : - L@ is got by typing €3 fromthe top row followed by ©
- Conjunct &% can also be typed as & ag
~ L gl@ =& Z|$ =% =" x|& &|" =|( ) _ T|+ ®| pgg
R R 3 ¥ Yy g w ¢ ] . = -
QaWRIE MR [T Fly vl s)t wlo glp wl{ =) || &
TAB N .
Y T 1 o gl wl =i =l sy} -] ¥
ki - f I q | w| A = z
SHIFT 4 X ‘ C voq|v - |B N z3[M W< vi> ? SHIFT
=l 7 T| = < | || I
INSCRIPT OVERLAY FOR DEVANAGARI
Notes: - X is used in Marathi, before ~ to derive half-ra =(as in ar=am)
-5 is used in Mgyathi
-Nukta” canbetypedafter % ®@ n W s8¢ % * |
toget ¥ @ T & T T W 3% S
- The Macro-keys in the top-row generate:
(Rakar) —=71 (Reph) = =17
F=F-F F=d71 Hg=%7% %=9 "3
~ ! @ # _|$ |% sl ela g @] ) B 1 R
1 12 3 4 5 6 7 8 9 0 - =
, Q alw dle alr a|T aly alu «)i alo ulp ¢li <)) s
TAB -
1l € | 1 d el el e o] el el \
controL |A @S Y[D z|F ale a|H el K aL a;Q:'ORETURN
6 1 6 . R ) a @ ol @ 5
SHIFT 4 X *|C @&}V 7B N M al< g|> |? « SHIFT
o f el ¢ R al I g

INSCRIPT OVERLAY FOR ORIYA

Notes : - Nukta ~typed after ¢ and @ gives @ and @ respectively.
- The Macro -keys in the top - row generate :
(Rakar) _= _@ (Reph) =@
R=0 8 g=6_@ g=a 9 g-4d @
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~ ! @ # U|% %» & 3la gl B |« ] I an
ceplt 2 s Tle qs e Y7 Tle s o |7 = 1
TABQ{SW@EUR&TMYQU&Ig;yOr;sPcn){z;;}"v|
S : 2 ¢l »] ® 3 nl 8| w|l wl|] \
A LIS DD O|F K}R|G W |H B|J K DL w: " @
CONTROL RETURN
e e - ° d 3 g 8 3. ¥ v
z a]x [c v I8 [N ¢[m sl< &[> ,
HIFT
SHIFT o of | s 3| o =z ;o] S
INSCRIPT OVERLAY FOR KANNADA
Notes : — The Macro-keys in the top-row generate :
(Rakar) =0
-5y g -3°C 8-8°X B=8™0
~ ! @ # I8 - |% T|* al& m|* ow|( ) B + W BS
) 1 2 3 4 5 6 7 8 9 0 - =
TABO@WQEWRQT@Y@U@IixOuPa:{ts}ail
a 4 1 M T % st gl w|l s|] 7|\
CONTROLA\?SQDGFQG%HSFJ K oL « 5':' 3 | RETURN
a T T r - Al 3 S| © B
SHIFT VA X C aijv B M % |< F|> 1{? T SHIFT
N k| L T q A |, /
INSCRIPT OVERLAY FOR BENGALI
Notes : — Nukta 7 typed after U and © gives U and B respectively.
— The macro-keys in the top-row generate:
(Rakar) = % (Reph) = =3 T~
T = T8 a=a 7% ®=%F _F T=9 77
=l Je ¢ |5 |%e] &ls & &l D |- [+ as
Nl B 2 3 4 5 7 8 9 0 - = )
TAB QT |Woo|E s|R &|Tea |y S|U |l Hjo SIPS|{ S| =il
== :’ - s 2 5 A &S 21 &1] \
CONTROL ™ ™ =" = | -1 5| 5| | ¢| sf: s| o
Z 2|X C oV B N &M 3i< 2> ?
SHIFT
SHIFT = o % 3 3 © 31, I o®
INSCRIPT OVERLAY FOR TELUGU
Notes : -~ The Macro-keys in the top-row generate :

(Rakar) (=79
p=% E=87 § =% 3=-%6
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~ &l @ [# L[S % | & on|” ( ) _ i 8] gs
6 o1 2 3 4 5 6 7 8 9 0 - =
TAB Q a89\WeagE @n|R ?|T 99]Y R|U 68|l st |0 WP OW|{ cust}] em]|
o]l s 2 | 2 % an w <] 2| awll] TN
A ®|S o@D ®|F |G 2[Hao[J o]K eu|L 10f: ad|" ©}acruRN
CONTROL c90 P v 1 2 al ® & ™®; a|' s UR
' Z ag)lX Cem |V B ¢|N 8|M w|< a¥|> ?
SHIFT () o @ m ol ed] av ], / @ SHIFT
INSCRIPT OVERLAY FOR MALAYALAM
Notes : — The Macro-keys in the top-row generate : .
(Rakar) L = " @ S = & o
~ qis formed by typing 00
— Alternate forms of some half characters are obtained by typing in a Nukta ; as shown:
e =em”- M =m"- A =0 o= W =9
~ ! @ # A% 1% o]t )& a |t a( ) _ +® | po
: ! S 3 ¥ L B A ) 14 @ o) - =
TAB Qxl WA [Ea {R SIT QY e |U s[I a0 alP al{ al} al}
’ N L 1 - v $ a el ol g}l \
1 - [ u R s db A 2
SHIFT Z X ] C a |V B NalMulj< %]> 1]? SHIFT
y ! q ] | . Iy
INSCRIPT OVERLAY FOR GUJARATI
Notes : -~ The Macro-keysbin the top-row generate :
(Rakar) . = _ R (Reph) © = 3_
4 =% A A = d R = 51N A = UR
~ ! @ # . $ % A & * ( ) _ BS
) 1 2 3 4 5 6 7 8 9 0 - =
TABQn‘{waEwReﬁTngu‘sleUPs{e}¥|
R T 3 = g| 3| w| = Al )1
controL |A €[S B|o »|F |G € H &|y K wiL =@l ®|" 3|geTuRn
. N f - u 3 C 38 b4
Y4 X cC TV B NZIMHI|< > 1|?
SHIFT
SHIFT °l sl =y ®| =l I w

INSCRIPT OVERLAY FOR PUNJABI

Notes : — Rakar, =7 T .
— Nukta - can be typed after 4 ¥ d
to get d ¥y o # JF 3 g
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ANNEX-E
ATTRIBUTE CODES

An ASCHi character which follows the ATR character indicates
a new font Attribute which is applicable for the subsequent
characters till the end of the row, or till another attribute code is
encountered.

The ASCII character, following the ATR character, can indicate
94 different attributes. Out of these the first 31 attributes are re-
served for display attributes, while the rest of 63 attributes
indicate selection of a font for a new script.

Hex 2 3 4 5 6 7
0 BLD | DEF
1 ITA | RMN ARB
2 uL |]DEV PRS
3 EXP | BNG URD
4 HLT | TML SND
5 OTL | TLG KSM
6 SHD | ASM PST
7 TOP J ORI
8 LOW ] KND
9 pBL { MLM
A GJR
B8 PNJ
c
D
E
F

<-ATR Codes-><----- FONT Codes ----->

<----- Normal----><-Reverse->

E-1 Display Attributes (21h to 3Fh)

An Attribute code indicates a new display attribute, which is
effective till the end of a line, or till the same attribute. At the
beginning of a line all the display attributes are supposed to be
oft; subsequent occurence of a display attribute causes tog-
gling of the attribute on the dispiay. Different attributes can
combine together to give composite atiributes.

20

Basic Attributes are:
Highlight Bold Outline Shadow /ralics Underline
Expanded
These can combine together to give different effects:
Highlight+Bold = ExtraBold
HLT Outline BLD Outline
HLT¢RLD Guiling
FLT Shadew BLD Shadew
RLTeBLD Shadew
eutlina+Shadew =
Deap Shadew
Expanded characters are of Double width.

Double Height characters can be achieved by duplicating the
word on two consecutive lines and then using the TOP attribute
on the top line and LOW attribute onthe bottom line. Since TOP
and L.OW attributes also work on toggle basis, it is possible to
have a mixture of double height and-single height characters
within the same row.

It is possible to create variety of effects using all these attrib-
utes:

Nanhla Haioht + G400 1avgue = DOUble Helght

ATR Provides for SCRIPT Processing
a NEW

ereanisking DIMENSION

The DBL, Double size row attribute makes the whole row
double-height and double-width. This can be used along with
TOP and LOW attributes to get quadruple size characters.

E-2 Font Attributes (40h to 7Eh)

At the beginning of a row the default display script is assumed
to be active. The font attributes cause selection of a new script
till the end of a row, or till another font attribute is encountered.

E-2.1 DEF (Default Font)

The Default font attribute causes re-selection of the default
display script.

E-2.2 RMN (Roman Font)

A Roman script corresponding to a particular non-English
script, is rendered using only English alphabet along with
suitable diacritic marks. The Roman script transliteration is
usetul for making legible a script not known by a person. A
family of scripts (like the Indian scripts, or Perso-Arabic scripts)
will have a common set of diacritic marks.



The RMN font attribute selects Roman script corresponding to
the currently active script. The numerals after the RMN attribute
will be shown as international numerals.

E-2.3 Indian Script Fonts (42h to 4Bh)

This selects'a Brahmi based Indian script. The subsequent
numerals will be shown in the forms corresponding to the script,
if they exist, otherwise they will be shown in their international
form.

21,
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E-2.4 Perso-Arabic Fonts (71h to 76h)

These scripts are written from right to left. in general codes from
71h to 7Eh are reserved for scripts written in the reverse
direction. The Perso-Arabic family contains Arabic (ARB),
Persian (PRS), Urdu (URD), Sindhi (SND), Kashmiri (KSM)
and Pushto (PST). Amongst these, Urdu, Sindhi and Kashmiri
belonging to the Indian sub-continent have considerable simi-
larity.

The ASCII numerals will be shown in the Perso-Arabic form,
after a Perso-Arabic font attribute.
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ANNEX-F
ROMAN SCRIPT TRANSLITERATION

The National Library at Calcutta standardized the diacritic
marks to be used for romanization of Indian scripts, in 1988
{"The National Library Newsletter”, June 1988).

As Northern scripts do not have short® and i, the long ¥ and
3 can also be rendered without diacritic mark as 'e' and 'o’
respectively.

Unlike Sanskrit and Southern scripts, in the Northern scripts the
implicit vowel "a” at end of a word is not pronounced, and thus
should be left out in the transliteration. Example: 3 = asok,
Wui=raman. This also applies for nasal conjuncts where a Varg
consonant is preceded by a Nasal consonant belonging to the
same Varg, Example: ¥4 =bandh, ™ =kamp. Words ending in
other conjuncts, stili retain the implicit "a" vowel. Example: 9=
putra, Tsg = rastra, fag = misra.

VOWELS
# w3 ¥ I FE AT QD
a a4 i i uwa r © 1 1
& ¢ ¥ € s s o
e € ai € o 0 au O
CONSONANTS
The Five Vargs
ED 9 kil v g
k kh g gh n
f= 3 = 7 =
¢ ch j ih A
< 3 g € o
t th d dh n
d g < q q
t th d dh n n
9 ® q v "
P ph b bh m
Non-Vargs
q q T I (5] )
y 'y r r 1 1
% d W § | ¥
Z v $ S s h

22

Nukta Consonants

¥ 7 ¥ ¥ T W%

q kh gh z d dh f

VOWEL MODIFIERS

3¢

Chandrabindu =
Visarg T
Anuswar

before s varg

B

before ¥ varg
before € varg
before @ varg

before T varg
otherwise

.355-5 Sy o

Notes :

N, ¥, % are used only in Sanskrit

& = short T in Southern scripts

it = short 3t in Southern scripts

© = new vowel in Devanagari, as in "bat"

3t = new vowel in Devanagari, as in "balil"

An= @ in Tamil

Ay = ¥ in Bengali and Oriya, while ¥ y = ¥

T 1= Tamil( p ), Telugu( & ), & Malayalam( 0 )

L r = = in Marathi

3 | used in Marathi

& | = Tamil( ar ), Malayalam( g ), Telugu( ¥ ) &
Kannada( %)

F z = Tamil( ), Malayalam(¥)
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ANNEX-G
EXTENDED CHARACTER SET FOR VEDIC

The ISCH codes for Devanagari catered to all the characters
required for typing Hindi, Marathi and Sanskrit. However they
could not contain the additional characters required for repre-
senting ancient Vedic text. Many of these Vedic characters
combine with other Devanagari characters. The Vedic charac-
ters cannot be thus thought of as constituting an independent
script, but have to be catered to as an extension to the I1SCI|
character set.

ISCli code provides an Extension code (EXT) which redefines
the following ISCil character as another character not present
in the ISCH code. Through this extension technique it is
possible to represent, apart from Vedic, miscellaneous charac-
ters required for other Indian scripts.

it is not sufficient to provide only the extended character set for
Vedic, it is necessary to make sure that they can be typedin a
simple way. This necessitates a Vedic keyboard overlay along
with the Inscript overlay. While remaining in the Inscript key-
board overlay it should be possibie to select single characters
from the Vedic overlay. This has been made possible through
an Extension key, which when pressed along with an ISCI|
character, gives the corresponding character in the Vedic
overlay.

The Vedic characters are ignored in transliteration to another
Indian script and to the Roman script.

G-1 Nature of the Vedic Characters

In ancient times Vedic text was characterized by a tonal or pitch
accent: one syllablein a word was pronounced with a different
musical pitch than the others. In Sanskrit the pitch accent was
kept alive for some centuries after Panini, after which it finally
disappeared in pronunciation.

Vedic text gives importance to correct representation of tonal
marks along with the vowels. These tonal marks are called
Svaras. The three main Svaras are Udatta, Anudétta and
Svarita. Out of these Udatta has generally no indication.

Different Vedic texts however have no consistency in usage of
diacritic marks to indicate these Svaras. The same symbol may
get used by different authorities for ditferent purposes.

in the Vedas there are three lengths for a vowel. These are
short, long and extra-long (8, ¥d, F). The short and long
vowels are denoted by the normal vowel signs used in Deva-
nagari, while the extra-long vowel is indicated by putting a 3 sign
after a short or long vowel sign. Example: K R L8
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G-1.1 Udatta (3T

The vowel that is perceived as having a high tone is called
Udatta, or acutely accented. It is normally not marked. ".." is
used in S ukla Yajurveda texts, at the end of a sentence.

G-1.2 Anudatta ( 3759 ) ()

The vowel that is perceived as having a fow tone is called
Anudatta, or gravely accented. In writing it is marked by a line
underneath the vowel. It also denotes Udatta in S atapatha
Brahmana. In Kathaka text, Anudatta is shown as a vertical line
below the character (, ).

G-1.3 Svarita (@&f@) ( ')

The vowel that is a combination of Udatta and Anudatta tones
is said to be Svarita or circumfiexly accented. it is pronounced
by combined raising and falling of the voice. It is marked by a
vertical line above a chzracter.

This definition applies in Rigveda. However the same sign is
defined as Udatta in Yajurveda's Maitrayaniya text.

G-1.4 Long Svarita (& @&f@) ( ")

L9ng Svarita is denoted by two vertical lines above a character
(), in some Taittiriya texts.

G-15Kampa (¥ ) (')

Kampai s vibration in the voice while reciting. The Kampa arises
only when a Svarita is followed immediately by an Udatta (or
Svarita). In such situations, a low-pitched Matra is inserted
between them. The recitation sequence consists of high pitch
of Svarita, followed by low pitch of Kampa, and then the high
pitch of Udatta or Svarita, which causes the vibration. The
Matra which is inserted between the Svarita and Udatta (or
Svarita) is indicated by figure R if the Svarita is short and by
figure ? ifitislong. The figures are marked as both Svarita and
Anudatta, i.e. § and 3.

G-1.6 Jihvamullya (Rreargeia or 3awrfa) ( < )

This is like a half-Visarga sound, and can come only before four
consonants. Before % and W it is called Jihvamuiliya, while
before Wand % it is called Upadhmaniya.

At + @efa = aFAFa<aErfa
TR: + gyafe = UEsvRafa

Example:
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G-1.7 Puspika (If&1 or Qofeeren) (o )

This symbol is just a substitute for the spaces between words,
and hence is not needed.

G-1.8 Yajurvedic Anusvéara

Anusvara followed by non-Varga characters is pronounced
with a T element mixed with a 3 vowel. This is also known as
Gurikar ([FR).

- »  isused in Shukla Yajurveda.

- % isusedinKrishna Yajurveda. Thisis also used in-Shukia

Yajurveda.

- % is an elongated Krishna Yajurvedic Anusvara.

- £, %, 9, &, ¥, %, &arethe variants of Yajurvedic Anusvaras
found in different editions and seem to be redundant.

G-1.9Visarga

There are many variants of the normal Visarga ( T ) found in
the Vedic texts like - < (after Udatta), » (after Svarita) , +, ¢, and
4. All of these seem to be redundant.

G-1.10 Others:

- I Atharvavedic Jatya Svarita is attached after a character. In
some texts, it is shown preceding a Visarga. But it is better to
show it after Visarga, since that is the logical order.

- Svaras in Samaveda are marked by %, ,3%, %, T and
3 placed above the characters. These Svaras, when required,
can be placed in the corresponding positions of the previous
tow. As such no special symbols are needed for them.

G-2 Extension Codes for Vedic

The Extension character (EXT), defined in ISCII, can be fol-
lowed by another character in the range of A1h to EEh, to yield
additional characters.

24

Code |ISCll {Vedic
|Hex Dec/Char. |Char.| Name
At 161] © + | Visargat
A2 162| ~ « | Filler
A3 163 T ¢ | Yajurvedic Anusvarat
A4 164 H & Yajurvedic Anusvara2
A5 165| &1 | & | Shukla Yajurvedic Anusvara
A6 166| ¥ ¥ | Yajurvedic Anusvara3
| A7 167 3 % | Yajurvedic Anusvara4
A8 168] 3 ¢ Visarga2
A9 169| & < Visarga3
AA 170| = 3 Visarga4
AB 171] & 4 | Visarga5
AC 172 T » Jihvamuliya
AD 173| ¥ « | Krishna Yajurvedic Anusvara
AE 174] € | « |Krishna Yajurvedic Long Anusvara
AF 175| st | &« | Yajurvedic-AnusvaraS
Bo 176] 3 | & | Yajurvedic Anusvaraé
B1 177| 3 | ¢ | Yajurvedic Anusvara7
B2 178} & | t | Short Kampa
B3 179| % ? Long Kampa
SWAR
B4 180| @ i Jatya Svarita-Atharvaveda
BS 181] 7 " | Svarita
B6 182{ ¥ " lLong Svarita
B7 183 & ' Kampa
B8 184| & - Anudatia
B9 185| ® . |Jatya Svarita (Shukla Yajurveda)
BA 186| < o Jatya Svarita (Maitrayaniya)
BB 187| % Sentence ending Udatta
BC 188 & R Jatya Svarita
(Non-Taittiriya Yajurveda)
BD 189| = Svarita (Maitrayaniya)
BE 190 3 |  |Anudatta (Kathaka)
MISCELLANEOUS
BF 191 ¥ o Abbreviation sign

G-3 Structure of Vedic Characters

The Svarita symbols go abave, below or after a character. Only
one symboi can be attached at a time. The character canbe a
Full Consonant, Pure Consonant {with Halant), Vowel or-an-
other stand-alone Vedic symbol.



G-3.1 Side Svara &/

Will go to the extreme right of the character, even after the
Visarga. Example: #r gr  firr

G-3.2Top Svara & i

These will attach at the top of a character. However if there is
already some other Matra, Anusvara or Chandrabindu sign
present on the top, then the top-Svara will-attach to the right of
it. Example:

¥ # ¥ ¥ ¥ @ &

F O ¥ OF F & @&

& « ¥ ¥ &

¢ ¥ ar
G-34BottomSvara: T F T F F F F

These will attach below the character. However it there is
already a Matra below it, then they may combine with it or will
get placed after it.

The Svaras . and_ combine with the Matras 7,7,

~ as well as the Halant sign — .

~

-t W

F ¥ T T T %
P ¥ T ¥ TR
T T ¥ T T X
F F T F T %
F ¥ FT F T X
T 3 3 3§ T I I T
T 3 3 F T F I Y
3 0§ 3 3 T T ¥ T
T 3 3 3 T [T I ¥
¥ 3 3§ ¥ T T F T

The Svaras _.and , do not combine with the Matras, but are
placed after them.

F ¥ T F FT T
F ¥ T ¥ T X
O A o . . o S
O S S R A S

G-4 Keyboard Overlay for Vedic

Acharacter on the Vedic overlay is selected by pressing it along
with the Extension key. The Extension key can vary in location
depending on the type of keyboard and impilementation. On an
84-key IBM PC-AT keyboard, the Extension key can be the
same as the SYS-REQ key. On the 101-key IBM Enhanced
Keyboard, the right-ALT key can be used as an Extension key.
The right-ALT key, being much closer, is more convenient than
the SYS-REQ key; this makes the keyboard more convenient
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for speedy typing of Vedic text.

The Extension key should be thought of as another kind of
SHIFT key, which has to be pressed along with a character key.
it is effective only when the Inscript overlay is active (CAPS-
LOCK is on). Each key typed along with the Extension key
emits a character pair, which join up on the display to show the
desired character. The first character is the EXT character,
while the second is a Devanagari character. Thus two back-
spaces would be required for deleting both these characters.
Example:

EXT-KEY + H-key= EXT+ T => &
EXT-KEY + T-key = EXT + ¥ => !
Vedic Keyboard Overlay
1]12[314[5161718}19101- }1=1]\
R 3 ) & 1E 2
QIW|E[R|TLEY (U1 [O|P|] ] ; VISARGA
o § =l §¢ Y ¢
A|SIDAFIGIHIJ[K|L]|; ' ]ANUSVARA
N I I I I 2 Y 3 )
Z{X|C B{NIML, 1.}/
F i jxlel-]S] 3%
SVARA I MAIN SYMBOLS

The Vedic overlay has been designed to provide ease in typing
of Vedic symbols. Thus symbols used often are located on
more convenient positions. All the Svaras (tones) are located in
the left-half of the keyboard, to be typed by the left hand. These
Svaras attach on the characters typed before them.

The % and ? symbols are provided on the corresponding Zng-
lish numeral keys. These should be used for indicating short
and extra long vowel sounds rather than the normal numerals.

Main Vedic symbols are provided in the right half of the overiay.
The Svara characters can be attached on these. The important
Visarga and Anusvara symbols are given in-separate rows.

Important exceptions are the three symbols located in bottom
rignt of the overlay. The abbreviation sign (-) is given tor tradi-
tional usage: in modern usage it gets replaced by the full-stop
sign. The Avagrah (35) and Om (3%) symbols are given for
convenience only; these could have been typed on the Deva-
nagari overlay using the Nukta (7) key.

In Vedic texts, one may wish to show an Explicit Halant which
would be shown on the previous consonant, and which would
prevent the consonant from joining with the next one. The
Explicit Halant can be formed by typing Halant twice.
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(5-4.1 Typing Order.

The Svara symbols which attach above, below or after a
character, should be typed at the end-of a composite character.
Example:

F =, o+ =F, HrfrTer=fEr
Vedic non-Svara characters can take only a Vedic Svara on it.
Example:

B =W, 3«';?

€+ _= ¢

G-5 Vedic Syllable Syntax
Svara (S)

!
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Non-Svara (R)
Alf the Vedic characters excluding the Svara.

Following is the extension to the ISCll code syntax, required for
Vedic syllables.

Vedic-Syllable ::= Vedic-Cons-Vowel-Syllable |
Vedic-Vowel-Syliable | Full-Vedic-Syilable

Vedic-Cons-Vowel-Syllable ::= Cons-Vowel-Syllable S
Vedic-Vowel-Syllabie ::= Vowel-Syllable S
Full-Vedic-Syliable ::=R S
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ANNEX-H

ISCHl IN TELEX/TELEPRINTERS

The Department of Telecommunication {DOT) has adopted the
{SSCH-83 {Indian Script Standard Code {or Information inter-
change) code, a DOE 1983 standard, for use in Roman/
Devanagari telex/teleprinters. An 8-bit ISSCI character is
transmitted as two 5-bit characters. These machines initially
interactin Roman using 5-bit Baudot code (CCITT Alphabet No.
2). A protocol is defined, by which machines at both ends, can
enter and exit the {SSCHI-83 mode.

Hindustan Teleprinter Limited (HTL) introduced the first Ro-
man/Devanagari telex machine in 1987, which uses the
ISSCH-83 code. It uses the Phono-graphic keyboard standard-
ized by DOE in 1983.

Due to the large installed base of the telex/teleprinter ma-
chines, it is not desirable to upgrade them to the new ISCIHi
codes and the Inscript keyboard. For compatibilty it would be
necessary for the new machines to continue using the ISSCil-
83 code tor communicating with the old machines. The new
machine can fall into two categories.

1. Those which are compatible to the old bilingual machines
and use the ISSCil-83 code along with the phono-graphic
keyboard.

2. Muitilingual machines, which communicate to the old ma-
chines using ISSCII-83 code. They will use ISCIi code for
interaction with other multilingual-machines. All the Indian
scripts are provided thraugh the common Inscript key-
board overlay. In addition they can have aiternate overlays
for specific scripts as approved by the Department of
Telecommunication.

H-1 ISSCII-83 Syntax

The ISSCII-83 characters used in bilingual telex machine can
be classified as:

Consonants (C)
AFGEMNUETITAGRALCITTNALICHA
THEITATTI A B TINIHEHITS

Matras (M)

TP DT Y

SIGNS (8)

*

R

Symbols (SYM)
3% qT¥.5
Link{LNK)
A Devariagari word can consist of one or more syilables. Syntax
for a syllable is given in the following Backus-Naur Formalism
(BNF).
Syliable ::= Vowel-Syllable | Zons-Syllable | SYM
Vowel-Syllable ;= LNK M [S]

Cons-Syhable ::= [C LNK] [C LNK} [C LNK] C [M} [S}{S}

27



1S 13194:1991

Table -1: ISSCII-83 Table of the Latin and Indian Script alphabet

240

LNK

224

208

192

176

160

Ll

osp

144

128

112

DEL

96

80

64

@

48

0

3
4

6
7

32

%

(

*

+

16

CAN
EM
sSuB

ESC
FS
1 Gs

RS
us

NUL | DLE] SP
SOH| DC1

STX | DC2

ETX | DC3| #

EOT | DC4] Rs
ENQ} NAK

ACK| SYN} &
BEL | ETB

BS
HT

LF

vT

FF

SO
Si

Hex |0
Hex Dec.|0

0

1

2

3

4
5

6
7

10

11

12

13 {CR

14

15

0

4

6
7

B

D
E
F

28



CONVERSION FROM ISSCH1-83 TO ISCH!

A0 a3 |~ lAatEo Bo & | & I A€ co ¥ ! ¥ BB

Al A1 Bt ¥ | ® | AB ctT I |3 BC

Az = AZ B2 ¢ Al AC Cz = < BD

A3 T T A3 B3 ¥ ¢ AD c3 3 | 3 BE

A4 DSP| SP |20 B4 & (| & | B2 C4 = T BF

A5 s i = |EAES gBs st | st | AF cs ¥ | - |BFES

A6 & | & A4 Be | =t | B0 ce 7 | 7 co

A7 @ A5 B7 3| s | Bi C7 ® | ¥~ [COES

A8 ¥ | ¥ A6 BB % | % | B3 ce w | w C1

YR O R R LY B9 & | @ |B4 co @ |7 |c2

AA 3 |3 A8 BA @7 | 7 | BS CA 9 | 1 c3

AB ¥ |F A9 BB w | w | B6 cB T | <x ca

AC = 1 E IAA BC T | T |87 cc % | % |cs5

AD R | ET IAARS BD 9 | w | B8 co I |3 ce

AE ® | ¥ 7 [AGES BE ® | ® | B9 CE # [ = c7

AF - ® |t 7 |ATE9 BF @ | w | BA cF v | v |cs

D0 % | % Jco 0 ~ V- | ee »21 lFo = | == |lesEs

D1 % L] CA E1 1 T DA F1

D2 w (W |CB g2 f | f | DB F2 LNKj T [E8 *2

D3 W q cc E3 1 A DC F3 ® | XX |CACF

D4 | q cD E4 3 0D F4 3. X, . |CF,DD,2E
ps T |t lcF E5 ~ | = | DE F§ = | 17 |cFE8 |*3

D6 X kg DO Es : " DF F6 & % —_¥|B3,E8,D6

07 & | @ |Di E7 , { -7 DFES F7 3 | AT T|C2E8CF

D8 = =) D2 ES = = E3 F8 k. S 7.9} BA,E8,BC
D9 = | % |D3 Es > | ~ | Eo F9 & | w~1|D5ESCF
joa = | = D4 EA | % {E FA ]'gnored

pB w |w |os EB j j E2 ;g :g::::

bc ¥ | x |Ds Ec I i E7 0 gnored

DD w | W D7 ED 1 1 E4 FE Ignored
DE ¥ | * D8 EE Y T E5 FF ignored

DF 0 | 171 |Do,E8,DO e Y | E6

Notes:It is necessary to collect a whole ISSCII-83 syllable before converting it to ISCII.
*1 ISCll Nukta should always be kept immediately atter the preceding consonant.
*2 When LINK is followed by a Matra, conversion should be done according to the LINK TABLE.

*3 = (Reph) of ISSCII-83 should be placed as T ~ of {SCII, atthe beginifig of the syllable.

€2
E3
E4
ES

LINK TABLE (For conversion of ISSCHi-83 LINK followed by a Matra to an ISCii Vowel)
. a | As s < | = | AA e * ¥ 1 AD
f 4 A6 1E7 + H | AAEO EC ¥ # | B2
¥ 1 A7 B8 ~ | € AE ED 1 3t | AF
=]l 3 |as E9 * [ @ | AB |eEe Y st | B0
= | s |ag EA > | ? AC eF Y st | B

N
©0
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CONVERSION OF ISCIl TO ISSCII-83

AD BO 3 | LNK 1| F2EE Co = | ® |Cs
LA A1 B1 3 | INKY| F2,EF ct w | w |cs
A2 |7 A2 B2 3 | LNKY[ F2,EC cc a | w |co
A3 T | T A3 B3 & | & B8 c3a ¥ | g |ca
A4 & | = A6 B4 @ | @ B9 c4a T | x |cB
A5 21 LNKT F2,E1 BS I k1 BA c5 51 ] CcC
A6 ¥ | LNKT | F2E2 B6 ¥ |w BB ce = | 7 |co
A7 % | LNKY | F2E3 B2 T | T |8 c7 % | = |co
AB 3 | LNK7 | F2;E4 BB 9 | = BD cg W | @ CF
AS  F | LNKT | F2ES BO B | ® BE 1CO w | % | DO
AA H | LNKT | F2,E6 BA W | = BF CA ¥ L] D1
AB ¥ | LNK™ [ F2E9 BB @ | @ co cB % | 9w | D2
AC T | LNK™ [F2EA BC | = C1 cc w | @ |ob3
AD U | LNK™ | F2,EB BD 2 |z c2 co 3| 3 |Dpa
AE © LNK= | F2,E8 BE 3 3 c3 CE 3= 7 D4
AF 3t | LNKT | F2,ED BF ¥ |3 |c4 ck v | |os
D0 X T D5 E0 > > E9 Fo
DI & | & D7 I EA F1. o 0 30
D2 = | @ D8 E2 > | * EB F2. % 1 31
D3 = | ®» D8 B3 < | = E8 B | 2 |3
D4 o 3 DA E4 1 ED F4 3 3 33
Ds w | W DB E5 Y | EE F5 ¥ | 4 34
D6 ¥ ¥ DC E6 Y Y EF F6 5 35
D7 w | W DD E7 T ¥ EC F7. & 6 36
D8 ¥ 3 DE E8 LNK | F2 *1 F8 v 7 37
D9 INV Ignored EQ9 T - EO "0 F9 4 8 38
DA 7 T E1l EA | o€ FA R 9 39
DB L f f E2 EB FB
pc 1 1 E3 EC ;g
I E4 ED FE
oe T | : ES - FF
DF ~ - E6 EF
CONJUNCT TABLE Notes: ltis necessary to collect awhole ISCli syllable betore translating
it to its corresponding ISSCII-83 syllable .
A1.ES ST = AD *1 A double Halant of ISCII gets converted to a single Halant of
EAES - s A5 ISSCII-83. A single Halant before a non-consonant gets converted to
CFES8 T T = g5 [*3  asingle Halant of ISSCII-83, followed by the non-consonant.
B3.E8.D6 ® - 0¥ g F6 *2 If Nukta comes before Halant, ignore the Nukta. If the Nukta
C2E8,CF a | 3 F7 comes before a Matra, then send the Nukta after the syllable.
|BAEBBC | =T = T F8 *37 of ISCIi detected at the begining of an ISCii syilable, has to be put
D5,E8.CF w1 &% F9 after the last consonant of the syllable. But if the Matra is present, it has

tn hao miit immadiataly aftar it
W uc pul ulllllwulc\tciy ancu .
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Formatting 5-bit coded bytes from 8-bit coded
characters :

1. 8-bit ISCII or ISSCHI-83 code for a character

o]

b4]b3,b2[b1lbﬂ

Splitting the code into two nibbles

M b6| b5| b4| | b3| b2l bt -

3. Adding the flag bits

1] o7] be[ 5] be

. Adding start & stop bits

Jbaf b2 Lw‘

@Hbibelbs]m ]stan] [s:opJo[ ba[bﬂm [bol start|

Formation of two sequential 7.5 bit bytes

Etopp |b7ib6] b5,b4 istﬂ @p [o[ bale[ b1]bol stanJ

Second-byte - ->

First-byte - - >
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Protocol for change over from CCITT to ISSCII-83

MULTILINGUAL

INITIATER

Indicator |.

Flashes

Indicator On
ISSCIi-83 Mode

Indicator Off
CCITT Mode

FROM CCITT to ISSCHI-83

BILINGUAL
RESPONDING
MACHINE

Send "ZHHHH" in CCITT

Send "OK" Acknowledge
In ISSCII-83
.............. e mammmenenn

,,,,,,,,,

Indicator
Flashes

ISSCil-83 Mode

Indicator On

[ FROM ISSCII-83 to GCITT,

Send two Avagrah: 55
o

WRU in CCITT

CALL ESTABLISHED
INCCITT

Indicator Off
CCITT Mode

Protocol for change over from CCITT to ISSCII-83

BILINGUAL
INITIATER

Indicator
Flashes

Indicator On
ISSCH-83 Mode

indicator Oftt
CCITT Mode

FROM CCITT to ISSCII-83

Send "HHHH" in CCITT
Send "DDDD" in CCITT
............... Comemmmmmmmnnea ]
Send "OK" Acknowledge

In ISSCII-83

_FROM ISSCHI-83 to CCITT |

Send two Avagrah: 55
Soemmmeeeenee >meesosnisooeena
.WRU in CCITT ‘
.............. S
| Answer Back in CCITT 3

] CALL ESTABLISHED

S

IN CCITT

e e e

BILINGUAL /
MULTILINGUAL
RESPONDING
MACHINE

Indicator
Flashes

ISSCII-83 Mode

Indicator On

tndicator Off

i CCITT Mode
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Protocol for change over from CCITT to ISCII

MULTILINGUAL

INITIATING
MACHINE

Indicator
Flashes

Indicator On
ISCIl Mode

FROM CCITT to ISCII

MULTILINGUAL
RESPONDING
MACHINE

Send "ZHHHH" in CCITT
.............. S mmmmmaeee ]
Send"I111"in CCITT
............... o
Send 3 Script-Mnemonic
characters In ISCII

............... e mrem—m———d

Indicator Off
CCITT Mode

FROM ISCI to CCITT |

Findicator
Flashes

ISCHl Mode

Indicator On

Send "ai’n‘rscr' in ISCII

WRU in CCITT

______________ B O

Answer Back in CCITT

.............. e eammaan

CALL ESTABLISHED
INCCITT

Indicator Ot
CCITT Mode




H-2.1 After the call is established wit\ verification of the called
party identity by WRU exchange, the initiating machine sends
"HHHH" mode-change sequence to the responding -machine
and an indicator flashes.

H-2.2 On receiving "HHHH" sequence, the responding-ma-
chine sends "DDDD" identification sequence in CCITT code

and its modes changes to ISSCHi-83. its indicator starts flash-
ing.

H-2.3 If the initiating-machine receives identification sequence
"DDDD" correctly, it changes its mode to ISSCN-83 and sends
"OK" to the calied-machine. Now the indicator on the initiating-
machine lights up continuously.

H-2.4 Iif "DDDD" is not received by the initiating-machine for 2

eannnde tha indicatar nnac off th i
seconds, the indicator goes off, the machine reverts back to the

CCITT mode, and step 1 is repeated. This sequence is re-
peated twice in case of the automatic mode.

H-2.5 On receiving "OK" in ISSCII-83, the indicator of the re-

ommemodive s ol Lo mom =S

SPUTIAITIY- llldbl"liﬁ UECoMmes Co IlIIIUUUaly on.

H-2.6 If "OK" is not received by the responding-machine for 2
seconds, the mode of the machine changes over to CCITT,
indicator switches off and the sequence 1 is repeated twice in
case of the automatic mode.

H-2.7 To change from ISSCII-83 to CCITT, either of the ma-
chines sends " §5 " (Two Avagrah) sequence. The initiating-
machine switches off its indicator, and reverts to the CCITT
mode.

H-2.8 On receipt of the change-over sequence " 55 ", the re-
ceiving-machine changes over to CC!TT mode, switches off its
indicator and sends WRU code back.

H-2.9 The receipt of answer-back in CCITT serves as confirma-
tion of change over to CCITT mode of the other machine.

H-2.10 In case of answer-back failure in manuai or auto-mode,
the caii ciears down.

H-3 Multilingual Machines

A multingual machine always provides alt
Indian scripts. These SL,I'IptS can be typed in acommon manner
through the Inscript keyboard overlay. In addition there can be

different overiays for some scripts.

Fbam 4
e i

SCRiIPT-MNEMONIC TABLE
Assamese | AAA Bengali BBB
Devanagari| DDD Gujarati GGG
Kannada KKK Telugu LLL
Malayalam { MMM Oriya 000
Punjabi PPP Tamil TTT

32

ing machine through a 3 character Script-
fined in the Script-Mnemonic Table.

£
o

nemonic, as de-

Although each line starts with the default script itis possible to

P P R Y T Ly P H S N b Abnaranbas

belﬂbl Qe 501 lplb WIU ||ll aliie ll IIUUEH ll IU I"\lll iUUlC wiiar aCler
(ATR) defined in the ISCHl code. All the script attributes will,

however, terminate at the end of aline, and the next line will start
with the default script.

P T [P f

|ne Al cnarauer aISO alows seileclion
attributes, like bold, italics and underline. These
always off at the beginning of a line, and then worl

baSIS

H-4 Multilingual to Multilingual Protocol

H-4.1After the call is established with verification of the called
party identity by WRU exchange, the initiating machine sends
"ZHHHH" mode-change sequence to the responding machine
and an indicator flashes.

H-4.2 Onreceiving "ZHHHH" sequence, the responding-mach-
ine sends "I 111" identification sequence in CCITT code and its
mods: changes to ISCIL. its indicator starts flashing.

H-4 3 If the initiating-machine receives identification saquence

DLW TS et LI iea B L

"IIT1" correctly, it changes its mode to ISCli and sends a default
script mnemonic, as specified in the Script-Mnemonic tabie.
Now the indicator on the initiating machine lights up continu-
ously.

H-4.4 if "DDDD" is received by the initiating-machine then the
interaction proceeds as defined for two bilingual machines, It
"L111"is not received for 2 seconds the-indicator goes off, the
machine reverts back to the CCITT-mode and the sequence 1
is repeated twice in case of of the automatic.-mode.

H-4.5 On receiving a 3 character script-mnemonic in ISCII, the
indicator of the responding-machine becomes continuously on.
As the characters are repeated thrice within the script-mne-
monic, it is possible to detect the default script it one ot the
characters is in error.

H-4.6 if a valid script-mnemonic is not received by the re-
sponding-machine for 2 seconds, the mode of the machine
changes over to CCITT, indicator switches off and the se-
quence 1 is repeated twice in case of the automatic mode.

H-4.7 To change from ISCI! to CCITT, either of the machines
sends "#RST" sequence. The initiating-machine switches offits
indicator, and reverts to the CCITT mode.

T iond th Ao avar caniianas "ot tk

H-4.8 On receaipi of the char Nge-Over seqQuaiiCe sk ne
receiving-machine changes over to CCITT mode, switches off
its indicator and sends WRU code back.

'H-4.9 The receipt of answer-back in CCITT serves as confirm

tion of rhnngn over to CCITT mode of the other machina.

H-4.10 In case of answer-back failure in manual or auto-moc
the call ciears down.
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