Department of Information Technology,
Ministry of Communications and Information Technology,
Government of India, New Delhi

Draft Policy Document

for

INTERNATIONALIZED
DOMAIN
NAMES

Language: BANGLA

CoAC . =
Gi* 1 NiXi



nform
Government of India, New Delhi

RECORD OF CHANGES
*A - ADDED M - MODIFIED D - DELETED
VERSIO PAGES A* COMPLIANCE
N DATE AFFECTED |M TITLE OR BRIEF |VERSION OF
NUMBE |(DD/MM/ D DESCRIPTION MAIN POLICY
R YY) DOCUMENT
1.0 20/11/09  |Whole M Language Specific |1.5
Document Policy Document for
BANGLA
1.1 22/11/10 |Page No 11, |A Restriction rule and |1.6
21 ccTLD added
1.2 05/04/11  |Whole A Vowel-sequence 1.7
document modified.
1.3 18/07/2013 |Whole AM | Modified as per
document IDNA 2008,
Restriction rules
added and modified.

CDAC

G 2 NiXi



Depart Technology,
Ministry of Commu nformation Technology,
Government of India, New Delhi

Table of Contents

1. AUGMENTED BACKUS-NAUR FORMALISM (ABNF).....cccccoiviiiiiieiiaieienen, 4
1.1 Declaration of Variables: .........cooooiiiiiiiiiiie s 4
1.2 ABNF OPEIALOIS ...ttt 4
1.3 The VOWE] SEQUENCE..........civieieieiecieeie ettt sae e ree e e 5
1.4 The CONSONANT SEQUENCE .......oveieeiitiiieiieeiieit ettt e bbbt 6
1.5 ABNF Applied to the Bangla IDN ..........cccoiiiiiiiiiie e 9

2. RESTRICTION RULES ..ottt 12

3. EXAMPLES ...ttt bbb 14

4. LANGUAGE TABLE: BANGLA ..ottt 16

5. NOMENCLATURAL DESCRIPTION TABLE OF BANGLA LANGUAGE

JLIZ A = PRSI 17

6.  VARIANT TABLE FOR BANGLA ...ttt 20

7. EXPERTS CONSULTED .....cccciititeieieieie et 21

8. PROPOSED cCTLD FOR BANGLA ...t e 22

COAC . \/n
GiR 3 NiXi



1. AUGMENTED BACKUS-NAUR FORMALISM
(ABNF)

1.1 Declaration of Variables:

Dash — Hyphen -

Digit — Indo-Arabic digits [0-9]
— Consonant

— Vowel

— Matra

— Anusvara

— Chandrabindu

— Visarga

— Halant/ Hasant /Virama
— Nukta

— Avagraha

— Khanda Ta

N < ZIXwWo=z=z<Oo

1.2 ABNF Operators

Sr. No. |Operator Function
1 “I” Alternative
2 “171 Optional
3 o Variable Repetition
4 ‘) Sequence Group

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

L
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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), Chandrabindu (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 exists 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 ¥ bengali letter ya>, ya-phalaa has a special form.

When combined with U+09BE </bengali vowel sign aa, it is used for transcribing
[ce] as in the “a’ in the English word “bat.” 2

The vowel sequence in Bangla is therefore.
V[D|B|X|BD|BX|HCMI[D|B|X|BD|BX]]
A Vowel-sequence admits the following combinations:

1. A Single Vowel
Examples:

v Ny 3
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 (also known as Hasant/Virama) [H] followed by Consonant
[C] followed by Matra [M].
Examples:

VD Be 3

! Combinations where Anusvara / Visarga followed 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 implementations.

2 Ref%ac?apter 9: http://www.unicode.org/versions/Unicode5.0.0/ch09.pdf
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VB o

VX UE

VBD Bl

VBX B0 o
VHCM BT (J+o+T+cT)

2.1. A VHCM sequence can optionally be followed by Anusvara [D] or
Chandrabindu [B] or Visarga [X] or Chandrabindu+Anusvara[BD] or
Chandrabindu+Visarga[BX].

Examples:
VHCMD BFIS
VHCMB st
VHCMX IF:
VHCMBD B3
VHCMBX Bifos

1.4 The Consonant Sequence®

A Consonant Sequence admits the following combinations:
1. A single consonant (C)
Example:

C ® ca

2. A Consonant optionally followed by dependent vowel sign / Matra [M] or
Anusvara [D] or Chandrabindu [B] or Visarga[X] or Halant (also known as
Hasant/Virama) [H] or Chandrabindu+Anusvara [BD] or Chandrabindu+Visarga
[BX]

C[M|D|B|X|H|BD|BX]

Example:

® Combinations where Anusvara / Visarga followed by Chandrabindu, though permitted in the language,
currently are not rendered because of the underlying shaping engine and the dialog needs to be opened
. Wit% OS vendors so that problem can be solved in next implementations.
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CM f® o

CD o Cg

CB ® &

CX o} Gl

CH ] Eg (Pure Consonant)
CBD e B

CBX oY) IeH

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

(CM)[D|B|X|BD|BX]
Example:

CMD ol Cdl

CMB of Eal

CMX qrs qr:

CMBD Plos B

CMBX Blos GleH

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

*3(CH)C

Example:
CHC B> q+© T+
CHCHC —>J+9+4 T+

q
CHCHCHC & —> J+@+J+¥ T+T+3+Y
Subsets:
- LY ]
G NiXi



While considering its subsets, as a representative example, we will consider
the combination CHC only, however the same is equally applicable to
CHCHC and CHCHCHC.

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

Example:

CHCM
CHCD
CHCB
CHCX
CHCBD

CHCBX

> d o B> BB

> PP a? B> PO PO

%—>Eﬁ<z>$o éﬁ ‘h O

o < .
=900k B> DO OO
o < o - x o
> PoPond BOT>DhOHOO

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

(CHCM)[D|B|X|BD|BX]
Example:
CHCMD &R = & o ® ol o8 B> DD S
CHCMB & —> 43 olc B> FOHOTO
CHCMX &8> 3 o3 of o3 B> B ODHAC
CHCMBD &0t = & o & of 608 BOC>BFOHOTOC
CHCMBX  &lo3 > & o3 of 008 BIOT> F OB OIS O

4. A single Khanda Ta (Z).

Example:
z

'an

g
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5. A Khanda Ta can be preceded by a consonant and Halant (also known as
Hasant/Virama)

[CH]Z
Example:

CHZ Ao

raal

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

*3(C[N]JH)C[N][H|D|B|X|BD|BX|M[D|B|X|BD|BX]] | [CH]Z

1.5 ABNF Applied to the Bangla IDN

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

Vowel-sequence —
V[D|B|X|BD|BX|HCMI[D|B|XBDIBX]]
Consonant-sequence —
*3(C[N]H)C[N][H|D|B|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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Additional Examples putting more light on Bangla ABNF:

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. H, M, D, B or X cannot occur in the beginning of a Bangla IDN.

Example:
o
fod

-~
[l

s

G
Ydh
b
st:7

-~

Y
/s

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

2. H is not permitted after V, D, B, X, M, Digit or Dash.

Example:
S
MR
% C)\
(e}
Ly
I
G s

NiXi
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3. Number of D, B or X permitted after Consonant or Vowel or a Matra is
restricted to one thus following combinations are invalidated.

Example:

IR h
v @ (V3 _:J
[ Yo} )

88 OH
Zrcﬁaos Efgl(:)

v @ ') :;
aﬂ'(:) [ [®)]
ﬁSQS Eﬁ HeH

208 3O
[V fe A
V1Tt 3H:OF

4. Number of M permitted after Consonant is restricted to one
Example:

?)fth EI’?[C?[
5. M is not permitted after V

Example:
5l Bl

6. The combinations of Anusvara+Visarga as well as Visarga+Anusvara are not

permissible
Example:
P28 hot
8) o
CoAC
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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 Bangla the following rules apply:

1. Khandata is NOT allowed in the beginning of an IDN label.
2. CH can come with Khanda Ta in only the case where C is 4 (09B0).

3. Nukta shall be allowed only after following characters:
G (09A1)

T (09A2)
T (09AF)

4. Only following combinations with VHCM will be allowed.
ST — & (0985) + (09CD) + J(09AF) + <1(09BE)

am — 4 (098F) + ¢(09CD) + F(09AF) + oI(09BE)

5. A consonant sequence that is intended to end with Halant [H] can only be
followed by Hyphen, Digit or Avagraha [Y]. Thus following combinations
are permissible.

q\i_

1
™

N

6. Consecutive Hyphens will not be permitted in a domain name.

i

L. LAYy
G NiXi
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7. The number of consecutive identical consonants joined by a Halant within a
label shall not exceed two. Thus & (ka+halant+ka) is permitted but not §®
(ka+halant+ka+halant+ka).

. 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', ¢c' and d' as variants in which case
such a label will be disallowed. (Example 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. Thus given a variant T and <§T<§, the variants
of a label such as @31 shall be 331. g3l generated by adding an extra oo

to oF shall not be permitted regardless of its ABNF Validity status. This
ensures that over generativity does not take place.

24
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3. EXAMPLES

“DAC
(; L ;,1

Combination | Example C\évn?l;?n\évgit:n

C P o1
CN o o

CH 2 SlIFITY
cM ol ot
D 0 qe
CB of s
CX T3 A3
CMD qan qiko
CMB ol bi%
CMX 78 A

CMBD et ajfogel
CMBX Zios Flos
CHC Kl T
CHCHC g RERl
CHCHCHC g i

V o i

VD o0 WG

14
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VB

o

VX

[ H

VHCM

Y1

CHzZ

15

NiXi



4. LANGUAGE TABLE* BANGLA®

096 099 094 09B 09C 09D OSE O9F
A _é'j
0 &P ElEa #H S
| © Y & Q d
ma 2 Al mo1 % mE! o

- . . -
: ;;\mg uj E‘; ﬂ%-ﬂ Fl
3| c2] 8| ¥R : . B
4 BEY 2| 9 X (,- <

[0 [ : L] EE EEEE#% L |

J=lF| « >
ms | ems | ows I R
g| S| A | & | T o|
2|9 4 xS
o | " | F | =T 2K
NECEIRCN oy 9| o
L] L] e L) =] L]
A @ 5] ‘9[ a 8 =
o % | 7 | T QTR e
T || o [T TV

[ [l [0 HEC [ile] [ir ] NEC %%
D 4| 9 2| - || 9

M -

S it ) aEn ites) %HED S
eRRRN B V| o] & b
lal b|g|f 3

4 .
Thls.%

r s marked in yellow are not applicable to the language.
AC

5Cha

age table is based on Unicode Chart for Bengali script provided by the Unicode Consortium

16

NiXi



Departme!
Ministry of Comm
Gover

rmation Technology,
and Information Technology,

nment of India, New Delhi

5. NOMENCLATURAL DESCRIPTION TABLE OF

BANGLA LANGUAGE TABLE

CHANDRABINDU (B) §

0981 5 |BENGALISIGN CANDRABINDU
ANUSVARA (D)

0982 R BENGALI SIGN ANUSVARA
VISARGA (X)

0983 &t BENGALI SIGN VISARGA
INDEPENDENT VOWELS (V)

0985 N BENGALI LETTER A

0986 ) BENGALI LETTER AA

0987 3 BENGALI LETTER I

0988 X BENGALI LETTER Il

0989 S BENGALI LETTER U

098A G BENGALI LETTER UU

098F q BENGALI LETTER E

0990 a BENGALI LETTER Al

0993 3 BENGALI LETTER O

0994 3 BENGALI LETTER AU

098C ) BENGALI LETTER L

098B A BENGALI LETTER VOCALICR
CONSONANTS (C)

0995 ) BENGALI LETTER KA

0996 £l BENGALI LETTER KHA

0997 SI BENGALI LETTER GA

0998 g BENGALI LETTER GHA

0999 V) BENGALI LETTER NGA

o . nixi
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A
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099A b BENGALI LETTER CA
0998 ? BENGALI LETTER CHA
099C S BENGALI LETTER JA
099D q BENGALI LETTER JHA
099E % BENGALI LETTER NYA
099F 0 BENGALI LETTER TTA
09A0 ) BENGALI LETTER TTHA
09A1 M BENGALI LETTER DDA
09A2 0 BENGALI LETTER DDHA
09A3 q BENGALI LETTER NNA
09A4 9 BENGALI LETTER TA
09A5 3 BENGALI LETTER THA
09A6 K BENGALI LETTER DA
09A7 q BENGALI LETTER DHA
09A8 q BENGALI LETTER NA
09AA ul BENGALI LETTER PA
09AB P BENGALI LETTER PHA
09AC q BENGALI LETTER BA
09AD & BENGALI LETTER BHA
09AE q BENGALI LETTER MA
09AF 3 BENGALI LETTER YA
09B0 qd BENGALI LETTER RA
09B2 o BENGALI LETTER LA
09B6 X BENGALI LETTER SHA
09B7 ¥ BENGALI LETTER SSA
09B8 i BENGALI LETTER SA

18
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09B9 g |BENGALILETTER HA
VOWEL SIGNS (MATRAS) (M)

09BE o |BENGALI VOWEL SIGN AA

09BF fo  |BENGALI VOWEL SIGN |

09CO 3 |BENGALI VOWEL SIGN II

09C1 g |BENGALI VOWEL SIGN U

09C2 5 [BENGALIVOWEL SIGN UU

09C3 . SENGALI VOWEL SIGN VOCALIC

09C7 Tc  BENGALI VOWEL SIGN E

09C8 tc  BENGALI VOWEL SIGN Al

09CB tol  [BENGALI VOWEL SIGN O

09CC o3 BENGALI VOWEL SIGN AU

09E2 o [BENGALI VOWEL SIGN VOCALIC L
VIRAMA (H)

09CD @ |[BENGALISIGN VIRAMA
KHANDA TA (Z)

09CE Q BENGALILETTER KHANDA TA
AVAGRAHA (Y)

09BD 3 |BENGALISIGN AVAGRAHA
NUKTA (N)

09BC o |BENGALISIGN NUKTA

CONC . v7/m
i 19 NiXi



6. VARIANT TABLE FOR BANGLA
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VARIANTS

\g{ (:é\\
09C3 09C2

Aoy Al
09CO0 + 0981 09CO

CTV CC;T
09CC + 0981 09CC

20
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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 - ©199

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