Indian language requirements for String identity matching on web

Introduction

The document formats and protocols that are based on character data are mainly prepared for the web. These
protocols and formats can be accessed as resources that contain the various text files that cover syntactic
content and natural language content in some structural markup language. In order to process these types of
data , various string based operations such as searching, indexing, sorting, regular expressions etc are
required. These documents inspect the text variations of different types and preferences of the user for string
processing on the web. W3C has developed two documents Character Models: String Matching and searching
that act as building blocks related two these problems on the web and defining rules for string manipulation
i.e. string matching and searching on the web. These documents also focus on the different types of text
variations in which same orthographic text uses different character sequences and encodings. The rules and
facts of Indian languages defined in these documents act as a reference for the authors, developers etc. for
consistent string manipulation on the web.

Goal of the document

The document discussed about the following two types of the character variations that seen in the Indian
language text for five languages :

e  Orthograhic representations(Alternate Spellings) that are not taken care by normalization
e Encoding variations i.e same written form with different character sequences and handled by
normalization.

These variations may be ocur due to different user preferences and different keyboard representation. It is
important that these types of variations need to be included in current W3C documents for the reference and
consistent Indian languages string manipulations on the web. The document does not cover the inappropriate
character sequences that are not made by normalization.

Orthographic variations

The Unicode Standard gives different alternatives to define text but requires that both texts should be treated
identical. In order to improve efficiency, it is recommended that an application will normalize text before
performing string manipulation operations such as search, comparisons on the web. In Indian languages, users
can use different orthographic representations of the same text with different encoding as lack of language
knowledge and no matter what the rules exist. This will cause unexpected results while searching and
matching of string by the users as both string uses different code points. The spelling variations lead to
inappropriate searching results. Some of the Indian languages rules/facts that lead to different written forms
are shown below:

Hindi
Rules: Chandrabindu- Anunasik(:")

Rule 1: Anunasik is used only in conjunction with some vowels and matras i.e. [31, 31T, 3, 3] /s, a, u, u/.



Eg. €9, 1e, o, A, 311@,311d, 33, a1, T, TFa, ITTa, Hg, Yerel, Y31, I, HgaTs, 397el, i, 5, F3T,
HITA, ST3T, ¢at, 3, o, i, SHlehdl, 38T, A, PehedT, HiTdl, 3a7aT, e, qg’?r 3HTaTe, Shy-shdl, S, 1Y,
3Tg, elar, are, |, ald, Siiehr, HoiR | etc.

Rule 2: Anunasik is replaced with bindu if a vowel/matra extends above the line of the letters (superscript).
Eg. Tﬁ'c",&ﬁ'ﬂ?—l’ etc.

Rules: Bindu-Anuswar (<)

Rule 1:Use of anuswar in place of the fifth letteri.e 5, 31, UT, oI, # of the class as mentioned below:

Class 1: (e, @, dTand &) we have; §

Class 2: (T, &, STand 31) we have; 3T

Class 3: (€, &, 3and &) we have; T

Class 4: (d, ¥, Gand 1) we have; T

Class 5: (9, B, dand H) we have; 7

The spelling variations occur as user can use different orthographic representations of the same text such as:
31 in place of Anuswar('if') eg. IG[\GIT --- H>SNT etc.

UTin place of Anuswar(ff') eg. 33T & &UST, HY & AU, SIUsT & ETIET ,TCT & °UET etc.

ain place of Anuswar(*)eg. [@aT & T@ecl, 8T & =8I, ol & IET , Gd & God, YT & oY, §eI & Toay,

etc.

Hin place of Anuswar(<)eg. TFUHh & TUh IFAX & AT, FFIT & HUA HPT & H{hFT, GHEA &

EATTAT, T9T & TFTA etc.

Different users can use different spellings of the same text, as both spellings are currently in use and thus do
not meet the user requirements and give improper results while searching and matching.

Rule 2: If there is only nasal sound without short vowel then half nasal sound is written orthographically.

Eg. Yoo, 3o, EAT etc. Rule 3: /n, n, n, n, m/ IPA sign is used for marking Anuswar.

If nasal consonant comes with another consonant before homorganic stops, then both are written
orthographically in place of Anuswar eg.

3, ReAs, 3F{|;@ etc.
Position of Anusvara at the end of the word -

Many times when there is a vowel-less 3 () at the end of the word, it is also written as Anuswar. fr/a--

fa (lord shiva), 37§H- 378 (ego), TaIH -TIF (self) etc.



Note: In some words, the use of Anunasik and Anusvara make a difference in the meaning and pronunciation
of the word. eg.

&9 /hans/(Swan) & 88 /h3s/(Laugh), & /kans/ (a name) & T /k3s/(tight), ST /banta:/ (a name) & ST
/b3ta:/ (divided) etc.

Bengali

Bengali, is one of the notorious languages with regard to spelling variation. The different spellings of word
having same meaning are accepted in the Bengali language, it should be treated as different word although
have same meaning. It has 5000+ words which record spelling variations. Typically, spelling variation ranges
from 2 to 8 words. Majority of words have 2 variations; some have 3, 4, 8 and more variations. At least there is
one word that records 16 spelling variations. Nearly 80% words show two spelling, 7% words show three
variations, 7% words show four spellings, and 6% words show more than four variations. Some of the
examples are shown below:

ReT - R(AT- (RIT—(RICEI,
- -FfT-TT
BT~ SIS - BT - SIS - ST - ST
IAF-ITF,

fas- s,

OTT-ST(TI,

RICERI(CIR

ST (ST,

fo7-8i,

fRar-3ar
JREAT- ST J157T],
FAPTOI- PP~ (FTPTOT
IAF-AF

Malayalam

Malayalam language also has different spellings for same words while typing. Only few words have spelling
variations. Some of the spelling variations in Malayalam are shown below:

EX-1. @RW §daldM, GRRV {daldh0d
EX-2. B)36Lo, B)6Lo

EX-3. @@al6Mo, ®@a]6Mo

EX-4. $@DalM, el alm

EX-5. @00, @RAM®A00

EX-6. MMBMEHIS, MAODMDEHIS
EX-7. BRGGaNo, @RERUANO

EX-8. @RWIDMo, @RELIIMo

EX-9. @BROB)Mo, GRME)Mo

EX-10. 20W jA0, ADRD (Ao



ex-11. Af18 3 216, A8 jRasm], A3 (O o]
EX-12. QU@ & DO |, TV®) & 1O |
EX-13. a_l60) 800, al6MIMo

EX-14. a 16D, al6e@IMVIO

EX-15. 518, &3 lel

EX-16. aIDOMIM j0, a10@0al@jo
EX-17. @GRW §daldM, GRFRD {daldh0d
EX-18. @RW { a1, @RED {da il
EX-19. &g laT@o, & MYaT@o

EX-20. 21000, 21(0dN0

Odia

The nasal consonants such as ‘@, 8, €, @, @' can be the first letters in a conjunct such as ‘@@ @¢ 29 ¢4
8G B8 89 8F 66 60 69 460G 28 29 Y A9 AG A9 19  which can be written with Anuswar *
(0B02) instead of the nasals.Eq.

3 oD - & G0

(@)
&g)

@ 4
@ - R
A&k - e

Gemination or doubling may take place in the case of dental and palatal consonants. So @ or @@ and & or
@ @are found.

(Both are accepted)
@R -9 (‘G&  Notacceptable)
Jo@®@ - o

The letter @ is used only in the non-initial positions and% only in the initial position. Most educated people are
writing @ in the initial position and it is a mistake due to ignorance.

32a - 6a (‘628 °  Not acceptable)
Marathi

Writing REIT s optionally allowed only fordcq8H words and not for non-dc8dH words. Also, for meaning

change as indeld which means- ‘in the Veda’ as against, deled which means- end of the Veda or a school of
philosophy.

Eq. 9f0sd/af3d



3eadtal 3iaeTa

As per the Marathi Grammar rules, dc8dH words(Sanskrit words accepted by Marathi as they are) that end
with $pI¥ or 3hIX are always written with &rer ZHR or 3 Ex. A is written as Fhdr

Secondly all original Marathi wordsthat end with ST or 39X are also always written with &re S or
36K Ex. I3, [, 918, 73, @3, AT

Gujarati

HleR/MbER

AU/ AA

SUGVATIENS

Yois /Yolets

R5/355

U/ UY AR

U/ U

* o3

*The hand written form of the Gujarati nasal retroflex occuring in conjunction with a retroflex consonant,

takes on the form similar to the Hindi nasal retroflex. However, that form is not generally found in typed
texts.

1. Encoding variations

It is not always true that in the different keyboard layouts, keystrokes and input characters are same and
one to one. It is depends on the type of the keyboard layout. Some keyboards can produce numerous
characters from a single key press and some keyboards use different keystrokes to produce one abstract
character. It is the limitations of Indian languages that too many characters need to be fit in one single
keyboard. This leads to input more complex Indian languages input methods and which makeover
keystrokes sequence in character sequences. In Indian languages, too many characters to fit on a keyboard
and must rely on more complex input methods, which transform keystroke sequences into character
sequences. It might occurs that different character sequences of the same text used by different users from
the different keyboard creates the issues in string identity matching. Keyboard driver maps keybstrokes to
normalized Unicode storge to overcome this problem.

In some cases the same chracter can be type using different key stokes as input which required
normalization before saving.

Some examples of the encoding variations are shown below:

Language Unicode Variation Remarks
o Ex1. DEVANAGARI LETTER RRA ¢¥=0931 ¥ =0930 ¥
Hindi 093C ©
Ex2. DEVANAGARI LETTER QA sh =0958 ¢h=0915 <
093C «
Ex3. DEVANAGARI LETTER KHHAE=0959 © =0916 @
093C «
Ex4 DEVANAGARI LETTER GHHAdIT=095A 9T =0917 9T




093C &
Ex5. DEVANAGARI LETTER ZA ST=095B 31= 091C ST 093C

Ex6. DEVANAGARI LETTER DDDHAS=095CS =0921 §
093C &

Ex7. DEVANAGARI LETTER RHAG=095D = 0922 &
093C

Ex8. DEVANAGARI LETTER FA ®™=095E %= 092B % 093C

Ex9. DEVANAGARI LETTER YYA I=095F J= 092F T
093C

Ex10. DEVANAGARI LETTER NNNA 57=0929 o= 0928 =T
093C

Ex 1. BENGALI VOWEL SIGN O (::T=09CB

Both encodings should be allowed for
Vowel Sign O, leaving it to the search

Bengali oy
(21=09C7 (= 09BE T Ex 2. BENGALI VOWEL SIGN AU engines to normalize before searching. This
(“7=09CC should be the general policy for all
o - 3 bipartite  representations of  single
(:1=209C7 (> 09D7 < characters, e.g. ¥, I, & etc. Allow both
unique and bipartite representations, but
Biccalt Movaradt vition oo normalize before search. The alternative of
: allowing only single code representations
harscter and Umcode Cheracte and Unicode code Wormalization (hancler of all these characters is also acceptable’
cod point | point codk il Unecodks code poiat but that would entail conversion of all
Eu+9al] o [U+9RC] & [U+8DC] existing  texts  containing  bipartite
e - - representations of these characters.
5 [U+09a2] & [uHdec) § [U+09DD)]
T [LU+094F] o [U+9BC] 7 [U+9DF]
7 [UHMAC) o [uHlec) 7 [U+4n0)
o [u+9cT] oo u+9RE] Lfu+HNCR]
Ex 1.0dla VOWEL SIGN O € 1=0B4B
Odi
e 61 =0B47 6 OB3E |
Ex 2. Odla VOWEL SIGN AU 61 =0B4C
61=0B47 6 0B57
Ex 3. Odla LETTER RRA = ddag=0B5C
@ =0B21 @ 0B3C
Ex4.0dia LETTER RHA = ddha@=0B5D
©@=0B22 @ 0B3C <
Ex 1. MALAYALAM VOWEL SIGN O &30 =0D4A
Malayalam e Malayalam Chillu letters and Alphabets

©:3J=0D46 @< OD3E D

Ex 2. MALAYALAM VOWEL SIGN OO0  G:D
=0D4BG@:0= 0D47 G:: OD3E <D

Ex3.MALAYALAM VOWEL SIGN AU ¢ 6)::0
=0D4Carchaic form of the /au/ dependent vowel >
6::0 =0D46 6):: 0D57 0

Ex 4. Chillu and Number
® = U+0D7C — Alphabet CHILLU RR

with vowel signs can be typed in
different forms.

e Chillu has single atomic value and also
in com-bined form. Both are in use.




d = U+0D6A — Numeral representation 4
(M = U +0D7B - Alphabet CHILLU N
ab = U +0D6F - Numeral representation 9

Ex 5. Chillu typing
(M = U +0D7B (single atomic value)

M = U+0D28 M U+0D4D <& with ZW)
6mM = U + 0D7A (single atomic value)

eM = U+0D23 M U+0D4D & with ZW)
@ = U+ 0D7C (single atomic value)

= U+0D30 @ U+0D4D < withZW)J

U + 0D7D (single atomic value)
U+0D32 21 U+0D4D &3 with ZW)J

)
()
ef
%)

U + OD7E (single atomic value)

@ = U+0D33@ U+0D4D ¥ withZW)

Guijarati Ex 1. GUJARATI RUPEE SIGN e preferred spelling is 30=0AF1

30 =0ABO 0AC2 Sz OAFOD

Ex 1. DEVANAGARI LETTER LLLA  35=0934
Marathi

®=0933 & 093C:

Use-Cases

1. Text variation in syntactic content under HTML/CSS & other application

The role of syntactic content in a document format and protocol is to represent the text that defines the
structure of the document format and protocol. The different values used to define id, class name in markup
languages and cascading style sheets are a part of syntactic content. In order to produce output as desired, we
should ensure that the selectors and id or class name should be same as shown in the below example:

<IDOCTYPE htmi>

<htrmil>

chead>

<style>

T I
text-align:center;
color: red;

i
I

< [style>

<fhead>

<body>

<pid=" Fao-e0-F" Text in red color</p
<p>This paragraph b notaffected by the style.</p>
< Ilrhnd""'-'

& ,urhtmlb

In the above example, the id name defines in the HTML and CSS works on the same character sequences.

&al = 0939+ 093F+0902+0926+0940



f@edr =0939+ 093F+0928+094D+0926+0940
ST = 095B+093E+0902+091A

ST =091C+093C+093E+0902+091A

Gaps will be there if id name uses different character sequences .This is particularly occurs and leads an issue if
markup language and the CSS are being handled or maintained by different persons.

2. Implementation of Internationalized domain name & Email addresses

It does not require that user should have knowledge of text normalization it will be taken care by system
before procced. There is another option in case of internationalized domain name which is called Variant table
that can be used to normalize the visual similarty in case of IDN.

3. Indian language search operations on the web

User can search natural language content by using find command on the web. Different Users might use
different character sequences of the same text by performing find command. There should be some common
mapping and implementation in order to satisfy the users need.

Requirements for Indian languages

The above-defined W3C draft Standards specify the requirements while implementing string matching of
syntactic content and search of natural language content by using matching rules. The following Indian
language requirements need to introduce in the standards in order to perform proper string operations on the
web:

e Different characters variations including orthographic and encoding variations in Indian languages
need to address.

e In addition, it is recommended that Indian languages characters need to be post processed through
normalization defined by Unicode for comparison and searching on the web. Character sequences can
taken care by text Normalization but spelling variations is the natural fenomina of the language so we
can not restrict them and implementaion is required for such cases.
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