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1. AUGMENTED BACKUS-NAUR FORMALISM
(ABNF)

1.1 Naming of Variables:

Dash — Hyphen -

Digit — Indo-Arabic digits [0-9]
C — Consonant
\Y — Vowel
M — Matra
D — Anusvara
B — Chandrabindu
X — Visarga
H — Halant / Hasant / Virama
N — Nukta
Y — Avagraha
Z — Khanda Ta
1.2 ABNF Operators
S. No. Symbols Functions
“I Alternative
2 “171 Optional
3 ok Variable Repetition
4 ‘() Sequence Group

In what follows the Vowel Sequence and the Consonant Sequence pertinent to
Bangla are given. To facilitate use , 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 an Anusvara (D),Candrabindu (B) or a Visarga (X)
The number of D,B or X which can follow a V in Bangla may not be restricted to
one. The possibility of a Visarga or Anusvara following a Chandrabindu exist in
Bangla. Vowel can optionally be followed by a combination of Halant/ Hasant/
Virama [H], Consonant [C] to form a Ya-phalaa. “Ya-phalaa is a presentation form
of U+09AF ¥ bengali letter ya. Represented by the sequence < U+09CD < bengali sign

virama, U+09AF T bengali letter ya>, ya-phalaa has a special form. When combined
with U+09BE T bengali vowel sign aa, it is used for transcribing [cee] as in the “a” in
the English word “bat.””

The vowel sequence in Bangla is therefore
VID|B|X|BD|BX|HCM [DBIX|BDBX] ]

A Vowel-sequence admits the following shapes:
1. A Single Vowel
Examples :

\% LY S

2. A Vowel can optionally be followed by Anusvara[D] or Chandrabindu[B] or
visarga[X] or Chandrabindu+Anusvara|[BD] or Chandrabindu+Visarga[BX] or
combination of Halant / Hasant / Virama [H], Consonant[C], Matra [M]

Examples :

V[D] LI <
V[B] o 3t
VIX] 3 3r

* Combinations where Anusvara / Visarga follwed by Chandrabindu, though permitted in the language,
currently are not rendered because of the underlying shaping engine and the dialog needs to be opened
with OS vendors so that problem can be solved in next implementation.

1 Refer chapter 9: http://www.unicode.org/versions/Unicode5.0.0/ch09.pdf

ST NiXi

G;;I



V[BD] SoL 3t
V[BX] NifeY 3ot
VHCM] ST (XN +C+T+CT)
3. A VHCM sequence can optionally be followed by Anusvara[D] or

Chandrabindu[B] or visarga[X] or Chandrabindu+AnusvaralBD] or
Chandrabindu+Visarga[ BX].

Examples:
VHCM[D] TR
VHCMIB] T
VHCM[X] I
VHCM[BD] ipfed
VHCM[BX] TS

1.4 Consonant Sequence’

A consonant sequence admits the following shapes:
1. A single consonant (C)
Example:

C <P D

2. A consonant optionally followed by dependent vowel sign[M] or Anusvara[D]
or Chandrabindu[B] or visarga[X] or Halant / Hasant / Virama [H] or
Chandrabindu+Anusvara[BD] or Chandrabindu+Visarga[BX]
C[M|DB|X|HBD|BX]

* Combinations where Anusvara / Visarga follwed by Chandrabindu, though permitted in the language,
currently are not rendered because of the underlying shaping engine and the dialog needs to be opened
with OS vendors so that problem can be solved in next implementation.
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Example:

C[M]
C[D]
C[B]
CIX]
C[H]
C[BD]

C[BX]

POl

7}
5oH
D

(Pure Consonant)

N
oo
I
a 5 s

el

=y
\_/»

2.a. A CM sequence can be optionally followed by D, B, X, BD or BX

(CM)[ D|B|X[BD|BX]
Example:
CM[D] N
CM[B] 3t
CM[X] Jte
CM[BD] o2
CM[BX] lcs

S

R

Sl
l::l
P

3. A sequence of consonants (up to 4) joined by Halant / Hasant / Virama

*3(CH)C
Example:

COAC
Ge P
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CHCHCHC S =F+O+J+T T+T+3+7

Subsets

3.a. The combination may be followed by M ,D,B,X,BD or BX

Example:

CHC[M] @&t
CHC[D] &%
CHC[B] @&

CHC[X] &

CHC[BD] Bo%

CHC[BX] @08

3.b. *3(CH)CM may be followed by a D, B, X, BD or BX

FOIA
$Q$o{
4
$Q$o
$Q$m
<
$Q$oo{

L4
QTC{QTC) 38

(CHCM)[ DB|X|BD|BX]

Example:

CHCM[D] %R
CHCM[B] @&

CHCM[X] @3

CHCM[BD] @2

CHCM[BX] @&los

4. A single Khanda Ta(Z)
Example:

CDAC

‘E’FL;II
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5. A Khanda Ta can be preceded by a consonant and Halant / Hasant / Virama
[CH]Z
Example:

CHZ To 8 ¢

The final canonical structure of the consonant sequence in IDN can be defined in
ABNF as:

*3(C[N]H)C[N][H|D|B|X|BD/BXM[DB|X|BDBX]] | [CH]Z

1.5 ABNF Applied to the BANGLA IDN

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

Vowel-sequence — V [D | B| X | BD | BX | HCM[D|B|X|BD|BX] ]
Consonant-sequence —
*3(C[N]JH)C[N][H|DB|X/BD|BX[M[D|B|X|BD|BX]] | [CH]Z
Sequence — consonant-sequence[Y] | vowel-sequence[Y]
IDN-label — ( sequence | digit) * ([dash] (sequence |digit))
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2. RESTRICTION RULES

The 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 the case of Bangla the following rules apply:

1. H M |D|B|X cannot occur in the beginning of an Internationalized Domain Name
Example:

O D
V) A3

O oh

08P oTh

As can be seen they will result automatically in a “golu” marking an invalid character.
This is an intrinsic property of the Indic syllable and is quasi automatically applied
wherever supported by the OS.

2. H is not permitted after V, D, B, X, M, digit and dash

Example:
QTIC)\ SIC
PO DO
®) ‘h
Y ~
He hio
~

il NiXi
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3. Number of D,B or X permitted after consonant-sequence or vowel-sequence or M is
restricted to one
Example:

3
Ay
(@
/0
8
D

Sfe
e

PN
~

g4 2 £
(::I '::’ 1::1
o oo Jo
& & % 8 9 9
[@X¢ (@] I/ ‘A'(- =~ d o
'e) " (P
N

oo
PN
(@)
<
oo
N
(@)
~
I

4. Number of M permitted after consonant-sequence is restricted to one
Example:

JIAT BT

5. M is not permitted after V
Example:

5ol 30T
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6. The combination of Anusvara+Visarga as well as Visargat+Anusvara is not
permissible
Example:

7. Khanda ta is NOT allowed in the beginning of a IDN label.

8. CH can come with Khanda Ta in only the case where C is K (09BO0).

9. Nukta can be only allowed after following characters:

U (09A1)
b (09A2)

{ (09AF)

10. Only following combination with VHCM will be allowed.
QAT W(0985) + (09CD) + T(09AF) + ©T(09BE)

art - Q(098F) + (09CD) + T(09AF) + ©T(09BE)

11. A consonant syllable that is intended to end with Halant [H] can only be followed by
Hyphen, digit or Avagraha [Y].
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3. EXAMPLES
Following are the some examples to show BANGLA IDN Label.

¢ 3 A

CN v T

CH 3 AT

CM bl bies

D N SE

B S N7

cx BE N8

CMD I ol

CMB 5 st

CMX 5 Tea

CMBD LYAfeN LYAfeN

CMBX B8 BITO8

CHC w sp

CHCHC = SRl

and NiXi
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CHCHCHC ":ET ';ETT of
v o ST
vb R e
VB ST SIED
VX R LY
VHCM St ST
Z Q LTI
CHZ ¢ SEF]
EDAC Ni K i
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4. LANGUAGE TABLE : BANGLA’

0950 Bengali
098 nist] 09A 0oB pac 09D OBE 09F
MAARINLN R
RN @ T T TR | S
=~ i =) w0 s mE Ea
]
= - 3
| T BN
Ha 3 [ [ ‘\Es%s: HE FF
2| o |« o y o ™
Z
P o A [E=) [eF) tiinty  pe TF2
x)
3 . G “{ T & i ; (% %
ma L] [ (] -] HE] (K1
™ ]
4\\\\; 2| O R o \\\E\\\\ -
| = . )
[l (4 (s 4
E‘Q;\‘ LRI MWQ 3
== « : o
3
(585 (S (EAS '\ -t '\ 5
it w&.ﬁﬁ_
|| | ' AT o | 8
e [ AL nEs ' 1] : HE; (G
=
A2 |9 S| | A S|
mar [ a7 09T T HO7 HE (T
h ]
| X ||| q| A 2| Y
AR
B [ (FsA 09 [t ] \m (FEE A
- |
5
<] @ S F 2 T ey 2 O
(R = = REARER]  mE ®F9
3
A @ B = RN i 83 =
[0y 0Fan [ : FEM A
h ]
5 9| B SF RN t--l ~.~.~.E G RS
e O0FE (FAE 09CE = FEE
TR
|l S| | F| 2 T T| Y
Ha e L T L= =] QES w%
o | 9| 2 | DA
SRR [k 0ga0 HED ﬂ';.::l [ ju) 0D SIRRI
SEEn S |
E FRi ®| A ‘-:1 < ".‘\‘\; b LiILiL
OFE (FAE (MEE 09CE - (FEE
el A b9 |f & I | D [
(FF (1FF [ i EF [1:]u (FEF

2 Characters marked in yellow are not applicable to the language.
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5. NOMENCLATURAL DESCRIPTION TABLE OF
BANGLA LANGUAGE TABLE

?)?;NDRABINDU T ¢ |BENGALI SIGN CANDRABINDU
?)BISSVARA ® o8 BENGALI SIGN ANUSVARA
\(])gngGA &) . | BENGALISIGN VISARGA
INDEPENDENT VOWELS (V)

0985 o BENGALI LETTER A

0986 3 BENGALI LETTER AA

0987 3 BENGALI LETTER 1

0988 a BENGALI LETTER 1T

0989 @ BENGALI LETTER U

098A _@ BENGALI LETTER UU

098F q BENGALI LETTER E

0990 @ BENGALI LETTER AI

0993 3 BENGALI LETTER O

0994 @ BENGALI LETTER AU

098C 5 BENGALI LETTER L

098B 3 BENGALI LETTER VOCALIC R
%gggonants © 3 BENGALI LETTER KA

0996 g BENGALI LETTER KHA
&F 16 n i Yi

LAC
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0997 g BENGALI LETTER GA
0998 g BENGALI LETTER GHA
0999 % BENGALI LETTER NGA
099 5 BENGALI LETTER CA
099B ] BENGALI LETTER CHA
099C BENGALI LETTER JA
099D 3 BENGALI LETTER JHA
099E P BENGALI LETTER NYA
099F E BENGALI LETTER TTA
09A0 _é_ BENGALI LETTER TTHA
09A1 T BENGALI LETTER DDA
09A2 5 BENGALI LETTER DDHA
09A3 q BENGALI LETTER NNA
09A4 5 BENGALI LETTER TA
09A5 g BENGALI LETTER THA
09A6 5 BENGALI LETTER DA
09A7 g BENGALI LETTER DHA
09A8 q BENGALI LETTER NA
i ; NiXi



09AA 5 BENGALI LETTER PA
09AB % BENGALI LETTER PHA
09AC 3 BENGALI LETTER BA
09AD 5 BENGALI LETTER BHA
09AE ¥ BENGALI LETTER MA
09AF 3 BENGALI LETTER YA
09B0 g BENGALI LETTER RA
09B2 T BENGALI LETTER LA
09B6 ¥ BENGALI LETTER SHA
09B7 3 BENGALI LETTER SSA
09B8 ¥ BENGALI LETTER SA
09B9 7 BENGALI LETTER HA
09DC T BENGALI LETTER RRA
09DD U BENGALI LETTER RHA
09DF I{ BENGALI LETTER YYA
VOWEL SIGNS(MATRAS') M)
09BE o BENGALI VOWEL SIGN AA
09BF f\ BENGALI VOWEL SIGN I
09CO0 BENGALI VOWEL SIGN II
09Cl1 - BENGALI VOWEL SIGN U
09C2 : BENGALI VOWEL SIGN UU
[N
Y



09C3 BENGALI VOWEL SIGN VOCALIC
% R

09C7 ¢ BENGALI VOWEL SIGN E

09C8 " BENGALI VOWEL SIGN Al

09CB 6 BENGALI VOWEL SIGN O

09CC (\T BENGALI VOWEL SIGN AU

09E2 BENGALI VOWEL SIGN VOCALIC L

VIRAMA (H)

09CD BENGALI SIGN VIRAMA

KHANDATA (Z)

09CE g BENGALI LETTER KHANDA TA

AVAGRAHA (Y)

09BD 3 BENGALI SIGN AVAGRAHA

NUKTA (N)

09BC i BENGALI SIGN NUKTA

- u ‘ '
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6. VARIANT TABLE
Actual Character / characters Variant Character / characters
O + O ()
09A1+ 09BC 09DC 09DC
G + E
09A2 + 09BC 09DD
?’ + O Ir
09AF + 09BC 0QDF
09C3 09C2
09CO0 + 0981 09CO0
(\T + , (\T
09CC+ 0981 09CC
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7. EXPERTS CONSULTED
Expertise provided by C-DAC KOLKATA.
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8. PROPOSED ccTLD FOR BANGLA
India (Bharat) localized in Bangla - \O|\9

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