CHAPTER-1

INTRODUCTION

1.0. ORIGIN AND DEVELOPMENT OF BODO LANGUAGE:

Bodo language is one of the most prominent languages of north-east India.
Originally, the language is derived from Sino-Tibetan language family under the Tibeto-
Burman group. This language is closely related to Dimasa, Garo, and Kokborok
languages of Assam, Meghalaya and Tripura. This language speakers are residing in the
north eastern part of India, in North-Bengal area of the state of West Bengal and in the
neighbouring country Nepal. Bodo language has no any particular record regarding its
origin. For the writing purpose, they use Devanagari Script. Earlier they used Roman
Script for writing the language. The Bodo language is one of the 22 languages
recognized by the government of India and included in the eight schedule of the Indian
constitution. In 1963, Bodo language was introduced as the medium of instruction in the
primary level. Presently, this language is being used as medium of instruction in
educational institutions up to the secondary level. The Gauhati University introduced a
diploma course in this language in 1994. In 1996, the Bodo language has attained a
position of pride with the opening of post-graduate course in Bodo language and
literature in the Gauhati University. There are numerous famous books on poetry, novel,
drama, short story, biography, travelogue, children literature and literary criticism

written in Bodo language.



1.1. PRESENT STATUS OF BODO LANGUAGE IN DIGITAL MEDIA AND

ITS COMPUTATIONAL ASPECTS:

There is no previous computational work on Bodo language. Recently researchers
have begun to try their hands in the development and enrichment of Bodo language in
the field of Natural Language Processing (NLP). The Ministry of Information
Technology (MIT) under government of India, Department of Electronics and
Information Technology (DeitY), the Central Institute of Indian Languages (CIIL),
Mysore and Centre for Development of Advanced Computing (C-DAC) are forwarding
some essential steps to place and develop this language in digital media. The three years
project named “Language Technology Development Project” (LTDP) was executed in
collaboration with the Centre for Development of Advanced Computing (C-DAC), Pune
under the funding of DIT. The very work that started in Gauhati University in June 2008
for Assamese and Bodo languages was funded by the Department of Information
Technology (DIT) as a part of its initiative to explore four major languages of the north-
east which were Assamese, Bodo, Manipuri and Nepali. The Computer Science
Department of Gauhati University has been allotted to perform the task of digital
development of Bodo and Assamese languages. In this project a group of linguists and
experts in Bodo language developed script grammar for Bodo language, compiled a
Bodo corpus, and developed a spell checker tool. CIIL, Mysore also organized so many
seminars and workshops on the Bodo language during last ten years. Corpus is an
important text in digital media. The above mentioned institutes are trying to develop
Bodo corpus also in various sources. Technological developments on Bodo language
have just started in last few years and the researchers belonging to new generation are

doing good job on Bodo Linguistics and language technology. Recently, under the DIT



sponsored projects initiation of the UNICODE compliant font sets, keyboard drivers,
word processors, corpus, CLDR, spell checkers etc. have been started which also have
inspired this research. Simultaneously the work has also started for developing the Bodo
WorldNet as a part of the North East Indo WorldNet Development which will be linked

to the composite Indo WorldNet.

Whenever one wants to go ahead in the field of research on Bodo languguage
technology, the first and foremost problem faced is the lack of its written material
relating this. There are so many problems that the researcher has to face while going to
do something for Bodo language in technical and linguistic side because, in the
technical field Bodo language has kept its initial step only. Some institutes have
developed the language a lots in technical side but the implementation is not fully done.
Bodo language is now developing gradually. In the fields of language and literature it
does not have such rich resources. These are very limited in this language which does
not have enough vocabulary. At present new and new words in Bodo language are being
discovered, coined and added to its old vocabulary. Eealier research usually helps in a
particular research work which has not been possible yet in Bodo language, especially
on linguistic aspects and spell checker. Though so many books are available on Bodo
literature, it seems that books on linguistic aspects are very few. Another problem here
is that Bodo language has not enough information relating to its technical research even

in internet.

1.2 MEANING OF SPELL CHECKER:
As available in different manuals, books and webs, meaning of spell checker can

be defined as below:



“A spell checker is fundamentally a tool that enables you to validate the spelling of
the words in your text-file i.e. check whether they are right or wrongly spelled and
finally in case the checker has doubts as to the spelling of the words, propose the right

spelling(s) in the form of suggestions.”'

“The first spell checkers were widely available on mainframe computers in the
late 1970s. A group of six linguists from Georgetown University developed the first
spell-check system for the IBM Corporation. The first spell checkers for personal
computers appeared for CP/M and TRS-80 computers in 1980, followed by packages

for the IBM PC after it was introduced in 1981.>

“The first spell checker for Hindi was developed by CDAC Pune in 1992. It is a
manual spell-checker of Devenagiri script. It allows users to search errors. This spell
checker utility points out possible errors which you can correct or choose to ignore.”
There are various types of spell checkers. There are certain phases involved in a spell-

checker design. Minimum requirements of a spell-checker are:-

(a) Hardware: Hardware refers to any computer with sufficient ram and a
large hard-disk capacity.

(b) Software: Software means use of any word-processing system which has a
font compliant with the language and save all data in UTF-8/ Unicode
format.

(c) Manware: It covers -

(1) Linguist or grammarian

! North-East Languages Consortium Documentation & Design Manuals
? http://en.wikipedia.org/wiki/Spell_checker
3 http://www.lisindia.net/Hindi/Hindi_tech.html



(i1) A dictionary manager
(i11) Data entry operator
Spell checker is very important in writing process. It can find the misspelled words

and can correct those words in documents.

Bodo is a regional language of Assam. The language is newly developed in
technical aspect. So, to have a spell checker programme in Bodo language is very
essential through which Bodo people can check the spelling of words document easily.

C-DAC Pune is developing software of Bodo spell checker.

1.3 IMPORTANCE OF SPELL CHECKER:

Spell checker is a very important programme in the present time in the field of
writing system, because in today’s world nobody has enough time to figure out what a
writer is trying to convey if there are lots of distractions in the writings itself (relating
spelling). The errors or misspelled words may make it difficult for the readers to
understand what the content is expected to convey. People get irritated when they read
so many spelling mistakes committed by the type writers. But, while typing, the writer
feels it easy to correct their spelling when spell checker points out what is wrong at
instant. Sometimes the misspelled words can lead to a misunderstanding as to what is
meant for. Spell checker can also help a writer in becoming a good speller as per the
instances concerned. It is also important because it tries to lessen the misspelling arises
due to absentmindedness or illiteracy. Without spell-checker programme we have to
check the spelling of the words ourselves manually which is much more time
consuming and it needs minute observation and concentration. Today, for each and

every people it is necessary to cope with this fast running world which might be



appropriately served with the help of spell checker specially in the field of literature,

human communication, education, social media and also in preserving and transferring

traditional norms and values from generation to generation etc. as well.

1.4 OBJECTIVES:

1.

This research work is expected to enumerate the linguistic foundations of Bodo

language for design and development of a spell checker.

This work will inspire the comprehensive study of the enumerated requirements
in building the specific spell checker as some independent modules that have not

been tried until date.

The actual requirements to design and develop those modules relating the
computational development of a Bodo spell checker can be fulfilled with the

help of this analytical process.

1.5 HYPOTHESIS:

Through this research work, the following hypotheses are expected to set up.

These are —

. The existing grammatical structures and standard word-sets available in Bodo

language are considered as foundation of this analytical work.

The corpus designing related to the computational process is necessarily based
on the existing Bodo Literature with all its available aspects and disciplines.

For this work, all design and development concerning computer and digital

formats are UNICODE compliant.



4. The official standard of Devnagari script used for writing Bodo language has

been considered for practical perfection of this research.

1.6 METHODOLOGY:

The methodology, to be used in this research includes primary and secondary
resource- collection. The methods employed for the present research work also covers

the following important methods:-

1. Experimental method and
2. Analytical method.

The methods proposed to be followed for this research are obtained from the
secondary resource. Although, there are sufficient literary pieces and works to fulfill
this purpose in other languages, yet very few literature and books are directly depicting
such sources specifically in Bodo language. Even in many Indian languages these types
of research works are being done for development of language technologies. Among all
these English is the pioneer language for digital medium. But, the study of resources
imparted by English language may not be suitable in case of Bodo language as the
language characteristics and structures are quite different while compared to that of
English. So, here it is considered that the existing research and development works in
Indian languages like Hindi, Marathi, Bengali and Tamil etc. (other than English) will
be taken as the base for study and gathering necessary resources. Those are available in
various websites and research manuals found in C-DAC, a Govt. Organization which is

the pioneer in this regard in Indian languages.



Short term training and workshops attended by the scholars, time to time, in C-
DAC, Pune and also in other universities in India have facilitated this work in building
its technical base for the research. A few literature and documents collected from the

works of TDIL (Bodo), DIT govt. of India also have helped this study to some extent.

For language-specific data and information, the existing standard literature and

grammar of Bodo language have been chosen to use here.

K. K. Handique Library of Gauhati University and Departmental Library of
Bodo are the main sources identified for corpus. Besides that, the tools used in TDIL
(Bodo) project developed by the department of Computer Science of the same

university also have been taken into consideration.

1.7 REVIEW OF LITERARURE:

A well planned research study, to grow up to its mark, should be preceded by
review of related literature. Hence review of literature is an essential part of any
research work through which researchers can perform cross examine and compare their
works with others. Also researchers can take some ideas or can get some knowledge

from different related books, research papers, thesis, dissertations etc.

In other languages various studies have been carried out by different researchers
regarding the design, development and implementation of spell checker. However, in
Bodo language this research work is completely a new attempt to develop this particular
language technically and linguistically. The spell checker tools in other Indian
languages like Hindi, Tamil, Malayalam, Panjabi etc. have been developed and also
implemented already. At Gauhati University some works on Bodo spell checker have

been done in Language Technology development Project (LTDP) in collaboration with



the Centre for Development of Advanced Computing (C-DAC), Pune under the funding
of DIT. But it is not completed yet and unfortunately the project has been stopped when
it is half done. This project provided lots of data to this research work and also supplied

some snap shots which are very essential to show in this work.

We cannot deny the linguistic side to build the spell checker tools. First of all, a
script grammar is very important because, script grammar refers to the behavior pattern
of the writing system of a language. Script grammar helps the font designer in designing
a font which is a command with the norms of that particular script and also allows the
font designer to write specific rules for such glyphs. Script grammar permits the
developer to design the keyboard and the input mechanism which fulfills the need of the
particular linguistic community and also the syllabic structure, the rule ordering of the
character within syllable, description of the syllabic clusters, collation order of
characters, statistical frequencies of consonants, vowels, clusters etc. For this work
some ideas have been taken from the Script Grammar for Bodo Language which is
presented by Technology Development for Indian Language (TDIL) Programme, in
association with Centre for Development of Advanced Computing (C-DAC) at Gauhati
University in LTD project. Script Grammar for Nepali Language and Script Grammar
for Tamil Language which are presented by Technology Development for Indian
Language (TDIL) Programme, Department of Information Technology, Govt. of India
in association with Centre for Development of Advanced Computing (C-DAC), also

help this work while building a Bodo script grammar.

An annotated dictionary is also important for building a spell checker tools. For
this work of Bodo spell checker, The Bodo-English-Hindi Dictionary named Bodo-

Ingraji-Hindi Swdwb Bihung compiled by Pramod Chandra Brahma has been taken



under this study, where almost 10,000-12,000 words are comprised. Besides this, few
snap shots of dictionary annotation have been drawn from language technology

development project.

Corpus is one of the important tasks of spell checker. Different ministries,
departments and institutes like The Ministry of Information Technology (MIT),
Department of Electronics and Information Technology (DEIT), the Central Institute of
Indian Languages (CIIL), Centre for Development of Advanced Computing (C-DAC)
have taken some important steps to develop the Bodo corpus in different ways. A
project named Indian Language Corpora Initiative (ILCI) project (phase-II) has been
running since January, 2013 in Bodo Department, Gauhati University which is working
on Bodo Monolingual and parallel corpora. Monolingual corpora are collected from
different domains History, Philosophy, Religion, Education, Society and Community,
Health, Science and technology, Economy, Literature, Law, Geography, Agriculture,
Arts and Culture, National Security and Defense, Tourism, Sports, Politics and
Administration, and Entertainment. Monolingual corpora have total 20 files each of
which contains 1000 raw words. Parallel corpora are collected from Health & tourism
and Entertainment. These corpora have total 80 files and each file contains 1000 raw

words

So, we can say that presently the Bodo corpus has been developed at least to a
considerable mark. But, there are also some problems which are faced by the
researchers or workers. There are not enough written texts or other literary pieces in
Bodo language which can reflect the terms of all subjects like Botany, Biology, Physics,
Chemistry. But, gradually new and new words are being discovered, coined and added

to Bodo vocabulary by the researchers and new generations. Also there is no uniformity
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of written system in this language. The authors write in their writings as they wish. For

example- TeATI-GATS, ArIfE-a131¢ etc.

No book is found on Bodo morphological analyzer for Bodo spell checker till
date. However some studies have been published on research papers and journals of
Hindi morphological analyzer, Assamese morphological analyzer and Tamil
morphological analyzer available on website.

http://en.wikipedia.org/wiki/Language_ technology,

Rsearch.ijcaonline.org>pxc3896799, www.tdil-dc.in etc.

This research work has been possible only after getting some important
materials as well as sources from different writings in different languages. Among all

those the mostly studied literary pieces and research papers are as noted below:

1. Sarma Dr. Shikar Kr., Mirzanur Rahman, An Implementation Apertium Based
Assamese Morphological Analyzer, International Journal on Natural Language

Computing (IJINLC), Vol.4, No. 1, February 2015

2. Goyal Visal, Gurpreet Singh Lehal, Hindi Morphological Analyzer and Generator,
International Conference on Emerging Trends in Engineering & Technology, pp-1156-

1159, 2008

3. Jayan Jisha P, R R Rajeev and Rajendran Dr.S, Morphological Analyzer and
Morphological Generator for Malayalam-Tamil Machine Translation, International

Journal of Computer Application (0975-8887), Volume 13-no. 8, January 2011

4. Developing Morphological Analyzer for Four Indian Languages using a Rule Based

Affix Stripping Approach by Mona Parakh and Rajesha N.
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This research work has been inspired and helped by some seminars,
workshops and trainings on language organized by some Institutes like CIIL, Mysore,
DIT, C-DAC, Pune etc. Different thesis and books on language found in K. K. Handiqui

Library, Gauhati University supplies a lot of dada to this research work.

Literature review means not only tracking down all the relevant information but
also finding out a critical position on the ideas contained therein, and producing an
argument that leads to the exposition of the research problems. These things were given

utmost importance while the survey of related literature was carried out.

Anyway, it is expected that this research work will develop the linguistic and
technical aspects of Bodo language and also that, hereby, the future generation of
researchers will be inspired as well as enriched with necessary materials in their way on
exploring this particular language for a better interest as to cope with all other

distinguished Indian languages.
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