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1. AUGMENTED BACKUS-NAUR FORMALISM (ABNF)

1.1 Declaration of variables
Dash — Hyphen -
Digit — Indo-Arabic digits [0-9]
— Consonant
— Matra
— Vowel
— Bindi / Tippi
— Visarga
— Halant
— Addak
N — Nukta

1.2 ABNF Operators

> T X 0O Z O

Sr. No. Operator Function
1 “” Alternative
2 “1° Optional
3 cx Variable Repetition
4 “)y Sequence Group

In what follows, the Vowel Sequence and the Consonant Sequence pertinent to
Panjabi are given. To facilitate understanding, equivalents in Devanagari are
provided.
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1.3 The Vowel Sequence

A vowel sequence is made up of a single vowel. It may be followed but not
necessarily (optionally) by a Bindi/Tippi (D) or Visarga (X). The number of D
or X which can follow a V in Panjabi are restricted to one.

The vowel sequence in Panjabi is therefore,

VI[DIX]
Examples:
\/ n 3
VD i 3
VD ot 3T
VX L 3

1.4 The Consonant Sequence
A Consonant Sequence admits the following combinations:

1. Asingle consonant (C)
Example:

C = o

2. A consonant optionally followed by dependent Vowel Sign/Matra [M],
Bindi/Tippi [D] or Visarga[X]

C[M|DIX]

Example:
CM f E2
CD S &
CX EH &

2.a. A CM sequence can be optionally followed by D or X
(CM)[DIX]
Example:

g
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3. A sequence of consonants (up to 2) joined by Halant

(CH)C
Example:
CHC & J+0+3 H+oHT

4.a. The combination may be followed by M, D or X.

Example:
CHCM I FoFfo FH FoF A
CHCD FF  FoIo FH FoH O
CHCX gk Fo ol Fh: & o d o

4.b. (CH)CM may further be followed by a D or X.
Example:

CHCMD Jfd dodfoe &R & o & X o
CHCMX  &fa: Fodfoo: & & o F o

. Addak is used for germination. It doubles the following consonant.
Example:

ACl o
. A sequence of Addak consonant may be followed by
Bindi/Tippi[D],Visarga[X] or Matra[M]

Example:
ACD X
ACX o
ACM of

. A sequence of Addak consonant matra ACM may be followed by
Bindi/Tippi[D], Visarga[X]
Example:

Addak falls on the preceding consonant or vowel syllable.

G
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ACMD®  ofd
ACMX SIER

The final canonical structure of the consonant sequence in IDN can be defined in
ABNF as:
(CINJH)CIN][DIXIM[DIXT]IAC[DIX|M[DIX]]

Note: D represents either Bindi or Tippi. Combinations of the type
CHCMD are possible only in case of Sanskrit words transcribed in Panjabi such as

st which a user could possibly want to use.

1.5 Sequence

A sequence can be made up by Consonant-sequence or Vowel-sequence.
Thus a sequence is,

consonant-sequence | vowel-sequence

1.6 ABNF Applied to the Panjabi IDN

The formalism can be applied to create/validate IDN labels in Panjabi. So a valid
IDN label in Panjabi can be defined as follows.

Vowel-sequence — V [D|X]

Consonant-sequence — (C[NJH)C[N] [D|X|M[D|X]] | AC[D|X|M[D|X]]
Sequence — consonant-sequence | vowel-sequence

IDN-label — (sequence|digit)*([dash] (sequence|digit))

2 These combinations are extremely rare in Panjabi and not encountered very frequently.
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Below are some of the examples which will help a casual reader understand some
of the rules ABNF puts in place. These are just given for reference purposes and
are not meant to be comprehensive.

1. D, X, H, A, or M cannot occur in the beginning of a Panjabi IDN.
Example:

fox o
oK <R

Ok idh
odl Gdl

oK

As can be seen such combination will result automatically in a “golu” marking it
as invalid formation. This is an intrinsic property of the Indian language syllable
and is quasi automatically applied wherever supported by the OS.

2. Halant (H) is not permitted after V, D, X, M, Digit or Dash

Example:
el A
Sf-:::-\ EF\
6[3-:2:; EF:-::\:-
i 5
13 1
3. Addak
.ga;,_ A 4
alf : NiXxi
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3.1 Addak cannot be followed by a Halant, Visarga, Bindi/Tippi, Digit and

Hyphen.
Example:

0w

DY

v
~y
(]

v

3.2 Addak is used for germination.

mdT
4. Number of D permitted after Consonant or Vowel or a Matra is restricted to

one. Thus following combinations are invalidated.
Example:

(@]
~

i
Fio
3o

2 M &k
o0 o

5. Number of M permitted after Consonant is restricted to one.

Example:
St Cos)
6. M is not permitted after VV
Example:
i T
. ga_.,_ LR Y L
S : NiXi



2. RESTRICTION RULES

The Augmented Backus Naur Formalism (ABNF) is generic in nature and when
applied to a specific language/script, certain restriction rules apply. In other words,
in a given language some of the Formalism structures do not necessarily apply. To
take care of such cases restriction rules are set in place. These restrictions will help
to fine-tune the ABNF.

In case of Panjabi the following rules apply:

1. Tippi will be used in place of Bindi if the preceding character is one of the
followings:
A Consonant

A Consonant followed by Nukta < (0A3C).
Gurmukhi Vowel Sign | fo (0A3F)
Gurmukhi Vowel Sign U < (0A41)
Gurmukhi Vowel Sign Uu & (0A42)
Gurmukhi Letter A »1 (OA05)

Gurmukhi Letter | T2 (0A07)

2. The Halant shall be permitted only with the following:
Consonant + < (0A4D) + W (0A2F)

Consonant + < (0A4D) + 3 (0A30)
Consonant + < (0A4D) + < (0A35)
Consonant + < (0A4D) + T (0A39)

3. Nukta shall be allowed only after following characters:
Y (0A16)

a1 (0A17)
1 (0ALC)

- y u ‘, =
f:)%mc 10 n I 1 I
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S (0A2B)
3 (0A32)
H (0A38)

4. Addak can neither be permitted at the beginning nor at the end of the word.
Example:
oA

5. Consecutive hyphens will not be permitted in a domain name.

6. A label containing not more than three "akshara”, which have got variants shall
be permitted. As an example let us consider a, b, ¢ and d as four aksharas in a
given label having a', b', ¢' and d' as variants in which case such a label will be
disallowed. (E.g. of disallowed label - abcd, acdb, cdaba and so on).

Additional Note:

Wherever a variant is present in a given label, the variants shall be strictly
symmetric and non-transitive. This ensures that over generativity does not take
place. However the case of over generativity of variants does not exist in Panjabi.

11 ni‘Xi
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3. EXAMPLES
Combination Example c\évngtr:ijnvavtiit:n
C E 39
CM g IH
CD d dr
CMD g, at faet, =fe
CHC dl =
V 7 nHS
VD i nigg
AC o™ Jg
ACM G e
G;,I
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4. LANGUAGE TABLE!: PANJABI?

50 O

EO FEms Fo o BOJE A

1 This language table is based on Unicode Chart for Gurmukhi script provided by the Unicode

Consortium.
Characters marked in yellow are not applicable to the language.
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NOMENCLATURAL DESCRIPTION TABLE OF
PANJABI LANGUAGE TABLE
BINDI / TIPPI (D)
0A02 GURMUKHI SIGN BINDI
0AT0 S GURMUKHI TIPPI
VISARGA (X)
0A03 o GURMUKHI SIGN VISARGA
VOWEL LETTERS (V)
0AC5 of GURMUKHI LETTER A
0A06 nfr GURMUKHI LETTER AA
0A07 fe GURMUKHI LETTER |
0A08 € GURMUKHI LETTER Il
0A09 g GURMUKHI LETTER U
0A0A g GURMUKHI LETTER UU
0AOF = GURMUKHI LETTER EE
0A10 nt GURMUKHI LETTER Al
0A13 g GURMUKHI LETTER 0O
0A14 g GURMUKHI LETTER AU
CONSONANTS (C)
0A15 e GURMUKHI LETTER KA
0A16 o GURMUKHI LETTER KHA
0A17 a GURMUKHI LETTER GA
0A18 w GURMUKHI LETTER GHA
_ . vz
D%a;c 14 NiXi
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0A19 * GURMUKHI LETTER NGA
0Al1lA d GURMUKHI LETTER CA
0Al1B s GURMUKHI LETTER CHA
0Al1C Gl GURMUKHI LETTER JA
0A1D =2 GURMUKHI LETTER JHA
OAlE S GURMUKHI LETTER NYA
OA1lF < GURMUKHI LETTER TTA
0A20 S GURMUKHI LETTER TTHA
0A21 3 GURMUKHI LETTER DDA
0A22 B GURMUKHI LETTER DDHA
0A23 < GURMUKHI LETTER NNA
0A24 3 GURMUKHI LETTER TA
0A25 g GURMUKHI LETTER THA
0A26 < GURMUKHI LETTER DA
0A27 g GURMUKHI LETTER DHA
0A28 o) GURMUKHI LETTER NA
0A2A Y GURMUKHI LETTER PA
0A2B < GURMUKHI LETTER PHA
0A2C g GURMUKHI LETTER BA
0A2D g GURMUKHI LETTER BHA
0A2E H GURMUKHI LETTER MA
0A2F o GURMUKHI LETTER YA
iy 15 NiXi
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0A30 g GURMUKHI LETTER RA
0A32 3 GURMUKHI LETTER LA
0A35 < GURMUKHI LETTER VA
0A38 A GURMUKHI LETTER SA
0A39 g GURMUKHI LETTER HA
0A5C 3 GURMUKHI LETTER RRA
NUKTA (N)
0A3C GURMUKHI SIGN NUKTA

VOWEL SIGNS (MATRAS) (M)

0A3E or GURMUKHI VOWEL SIGN AA
0A3F fo GURMUKHI VOWEL SIGN |
0A40 ot GURMUKHI VOWEL SIGN 11
0A41 & GURMUKHI VOWEL SIGN U
0A42 : GURMUKHI VOWEL SIGN UU
0A47 o GURMUKHI VOWEL SIGN EE
0A48 S GURMUKHI VOWEL SIGN Al
0A4B 3 GURMUKHI VOWEL SIGN OO
0A4C S GURMUKHI VOWEL SIGN AU
VIRAMA (H)
0A4D GURMUKHI SIGN VIRAMA
ADDAK (A)
0A71 o GURMUKHI ADDAK
iy 16 NiXi
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6. VARIANT TABLE

There are some variants associated with each language but there are no variants
associated with Panjabi language as such. However, there were some akhand
nukta characters which could be generated out by typing the pertinent
consonant followed by a Nukta. These characters have been marked
DISALLOWED in IDNA 2008 protocol so those characters were removed
from the list of Panjabi variant set.
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7. EXPERTS/BODIES CONSULTED

The policy for Gurmukhi was submitted to Dr. G.S. Lehal for comments and
subsequently refined during the PRSG meeting which Dr. Lehal attended as
Language Expert.
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8. PROPOSED ccTLD FOR PANJABI

India (Bharat) localized in Panjabi - $'d3

Note: You can send your feedbacks to idn-feedback@cdac.in

alf 4 19 NiXi
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