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Abstract
Issues relating to the language used to communicate with computer systems 
and the language used for content on the internet forms a major component of 
digital divide. In this paper, we examine this problem in detail and explore  
some of the solution strategies appropriate to address this problem effectively.  
The solution has a technological component and a community component. We 
look at the open source software community model and examine adopting a 
similar strategy for addressing the community aspects of the language divide.

1. Digital Divide and Language

The inability of a large fraction of the population to benefit from the use of IT 
is  generally  referred to  as  digital  divide.   Given  the  advent  of  knowledge 
society, access to right information at the right time is crucial for quality of life 
in all areas ranging from agriculture to e-commerce.  This necessarily requires 
the use of IT. Thus, digital divide is a matter of concern at all levels.

Digital divide has many reasons.  The most commonly known aspect is cost. 
Good quality  computers  are still  beyond the reach of  the common man in 
developing countries such as India.  The cost of a computing device in this 
context  comprises  three  components:  hardware,  software  and  bandwidth. 
Hardware costs are mostly physical  and hence will constitute a substantial 
chunk, despite the falling hardware prices.  Software costs, in general, are 
increasing  with  time and with  the  range  of  applications  you  need  to  run. 
Bandwidth  cost  is  to  get  adequate  connectivity  to  internet;  without  this  a 
computer today has little use!  A number of initiatives exist across the world 
to address the overall cost aspect, including the 100$ PC from MIT and India’s 
simputer.   On  the  software  side,  the  open  source  software  movement  is 
making  a  significant  impact  making  available  a  variety  of  good  quality 
software  at  negligible  cost  with  full  access  and  right  to  the  source  code. 
Exemplified by the Gnu/Linux operating system, Apache web server, Firefox 
web browser and Open Office office suite,  today one can put together the 
entire software suite for many applications at negligible cost. 

Open source software goes much beyond the cost  aspect.   We will  briefly 
discuss this in a later section.

The second-most critical cause of the divide is language.  Barring very few 
exceptions, using a computer effectively requires substantial  literacy levels 
(ability to read and write minimally) and fair knowledge of English.  Almost all 
programs provide their menus, user guides, error messages and prompts in 
English (and some select Western languages).  Vendors are beginning to offer 
some of the services in Indian languages – For example gmail, e-version of 
news paper, etc.  But we have a long way to go.
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We have currently 22 scheduled official languages in India.  Studies show over 
a hundred languages each spoken by over a lakh of  people.   The existing 
efforts of providing Indian language interfaces target just a handful  of  the 
most popular languages among these.  This is one of the main themes of this 
paper. 

Another aspect relating to language is availability of content.  Whatever be 
the subject or query, internet most likely has the information you seek, some 
where.  However, chances are very high that this information is not in any 
Indian language.   Thus,  if  you are not English literate,  you may find little 
information on the net.  We discuss this situation also in more detail and look 
at approaches to address them later in the paper. 

There are a couple of other aspects to language divide as well.  One concern is 
adequately  powerful input mechanisms to enter Indian languages as required 
for  keying  in  your  queries  and  creating  content.   Another  concern  moves 
beyond the visual form of language.  This also brings up the third aspect of 
digital divide – accessibility.  A large fraction of our population is illiterate in 
the sense of being able to read and write any language including their native 
Indian  language.   Even  if  we  provide  a  computer  with  Indian  language 
enabled software, these people can not still use them as long as keyboard is 
the main data entry device and screen the output device for the computer. 
This area concerns issues such as speech recognition, gesture recognition, 
touch screens with visual representations, speech synthesis, etc. We do not 
discuss these aspects in this paper.

In the next section, we look at issues of Indian language content and in the 
following section, the issue of Indian language interface to computers.  We 
then  look  at  the  role  of  community  and  the  widely  popular  open  source 
movement in this context. 

2. Content in Indian languages

As mentioned earlier, the most important divider with respect to language is 
content (or the lack of it).  As long as very little content is available on the net 
that is intelligible to the largely vernacular population of India, they have no 
incentive to use ICT.  The magnitude of the problem can be seen from a look at 
the wikipedia statistics page [3], showing the number of wikipedia pages in 
various languages of the world.  When English ranks high with over 2 million 
good pages,  Hindi ranks very low with less than 15000 good pages.  Other 
Indian languages  are no better,  with  a  majority  of  them yet  to  open their 
account  on  the  statistics  page.   With  the  advent  of  vernacular  language 
newspapers, blogs, etc the situation is improving – but far too slowly.

There are three major approaches to addressing this  problem.  First  is  to 
encourage authentic  Indian  language  content  to  be  created.   Encouraging 
more regional language writers to go online, encouraging our teachers to go 
online  and  share  their  teaching  experiences  and  resources  online, 
encouraging more regional businesses to go online, etc can be a big help in 
this direction.  Content creation is a vicious cycle problem – unless there is 
content, users don’t come, and unless there are users, content creators don’t 
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create content.  The CII initiative Shiksha (www.shikshaindia.org ) is a major 
initiative to get our school teachers online and share/build resources.  Though, 
right now much of this is happening in English, one expects more regional 
language content to come in as we go along.  There are hardly any other 
initiatives that I know, to address this problem.  We should initiate an Indian 
version of project Gutenberg (www.gutenberg.org) creating a large repository 
of  Indian language classic  books which can be an invaluable repository of 
content.  Similarly, we need more active participation in developing the Indian 
language  part  of  wikipedia.   Creation  of  localised  teaching  /  learning 
resources is another direction of effort to alleviate this problem.  None of this 
is feasible without a large community participation (See Section 4).

The second approach is to rely on translation of existing content.  Creation of 
original content in Indian languages is a demanding task requiring more  than 
just language mastery.  But translating existing content, say in wikipedia, is a 
lot more tractable problem, needing mostly language capabilities - of course, 
both in source and target languages.  Community initiatives can help achieve 
this effectively.

The third approach is a variant of the second approach, using ICT itself to 
address this problem.  There has been focused effort in automatic machine 
translation,  in  India,  for  the  last  30  or  more  years.   While   high  quality 
translation, generated fully automatically,  in any arbitrary domain is  still  a 
research  challenge,  we  have  achieved  significant  progress  to  have  usable 
translations in fairly restricted domains.  In this paper, we do not discuss the 
problem of machine translation per se – suffice it to say that it is a highly 
challenging problem complicated by different levels of ambiguity and highly 
complex grammar structure.  The Matra system from C-DAC Mumbai [1] is an 
example of such a translation system from English to Hindi.  Using such a 
translation system as the base, one can build search engine interfaces to view 
any English content on the web in Hindi.  Setu [2] is an example of such an 
approach.   Setu  accepts  queries  in  Hindi,  internally  translates  them  to 
English,   uses a search engine such as  Google to search the web,  locates 
relevant English documents and translates the result page and the selected 
documents into Hindi for the user.  Fig 1 shows a snapshot of the result page 
for  a  query  in  Setu.   Thus,  the  users  see  a  lot  more  relevant  intelligible 
content than what actually exists.

This approach is still in its early stages.  The primary problem is the difficulty 
of getting good quality in automatic translation.  Since, one cannot expect 
good grammatically correct sentences in web documents, we have additional 
difficulties when applying these techniques to web documents.  However, if we 
restrict  our domain to,  say healthcare,  then we can do much better.   This 
approach will play a major role in addressing the content problem, at least in 
the short run.
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3. Indian Language Interfaces for Software

Most  of  the  software  available  today  assumes  familiarity  with  English 
language for the user. While no proficiency may be needed for much of the 
use, it is expected that one knows how to read and write in English. Less than 
5% of the Indian population satisfies this eligibility criteria – for the remaining 
95%,  use of  computers  is  a  distant  dream,  or  have to  depend on another 
person to help out. We can address this problem, if the interfaces provided by 
the commonly used software programs are in an Indian language – so that you 
don't  need  someone's  help  to  find  the  command to  insert  a  table  in  your 
document. The task of converting existing software so as to change its display 
and  interaction  language  is  part  of  the  field  called  'software  localisation' 
[4][5].

In the broad sense, localisation adapts something to suit a particular locale – a 
community,  in  general.  Much  of  the  work  in  this  area  is  in  language 
adaptation.  In  general,  localising  a  software  requires  access  to  and 
modification  of  source  code  of  the  software.  In  the  early  days,  all 
menu/command strings were hardcoded in the program: printf(“Please enter 
your sex: [male/female]”); for example. In order to make this message appear 
in Hindi, you needed to rewrite this statement with the right Hindi text in 
quotes. And in some cases, you may need to make other changes as well. For 
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example, some piece of information may be displayed in English in the left 
window, say about 2 cm wide. When you translate that text into Hindi, it may 
become longer, and the window may be inadequate to hold it. So you need to 
change the size of the window, where it is defined. This may lead to further 
updates elsewhere in the program. Thus, software localisation used to be an 
expensive  process.  Not  surprisingly,  very  few  softwares  were  available  in 
anything but English.

Today, with increasing globalisation of markets, there is much more attention 
to  localisation.  Softwares  are written with  localisation in  mind –  generally 
called internationalised software. In these programs, the text components are 
normally kept separate from the actual code, enabling non-programmers to 
access and replace them with equivalent text from other languages, without 
having  to  change  the  source.  Given  the  complexities  of  Indian  language 
rendering (compound letters, for example), mechanisms to enter and display 
Indian language text in a standardised way has taken long to mature. Thanks 
to Unicode, we have a fairly widely accepted solution to this issue. There are 
still arguments in the details; but they will be addressed and resolved along 
the  way.  And many  softwares  are  available  in  multiple  languages,  though, 
mostly  driven  by  market  requirements.  In  India  too,  some  of  the  popular 
languages are beginning to see the benefit. Google, Yahoo, Windows, Linux 
desktop, etc are all available in a few Indian languages.

Depending  on  vendors  or  commercial  establishments  to  provide  localised 
systems  for  the  various  languages  have  a  limited  reach.  India  has  over  a 
hundred languages with more than one lakh users. Most companies will not 
invest money or resources in most of them, driven by market equations. In 
order for localisation to reach these languages effectively, we need to look at 
community  work  –  volunteers  with  expertise  in  the  respective  languages 
undertaking to make the translation. In general, we would also need access to 
the source code, for any updates if required.

As mentioned earlier, language adaptation is only one aspect of localisation – 
though, surely, it is the most addressed part. Other concerns include adapting 
icons,  colour  schemes,  etc  to  suit  local  cultures  –  since  there  are  wide 
disagreements on what a particular notation can mean in different cultures. 
Eventually,  we may also need to look at the notion of desktop itself.  What 
fraction of Indian population understands the notion of a desktop – something 
fairly intuitive to an office worker! Rather than explaining such notations to 
end users such as farmers and making their learning curve steep, one could 
explore offering alternate metaphors which they can relate to.

At the open source software resource centre (OSSRC – http://ossrc.org.in) – a 
joint effort involving IBM, CDAC and IIT Bombay -  we have given particular 
emphasis  on  localisation,  given  its  tremendous  need  in  India.  We  have 
compiled  a  learner  resource  guide  [6]  explaining  the  process  and  the 
components  of  localisation.  We  are  also  building  software  tools  to  make 
localisation easier to do.

4. Other Aspects of Addressing Language Divide

Addressing the language divide requires having effective means for human 
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computer  interaction  in  Indian  language.  Minimally,  this  requires  a 
mechanism to enter text in Indian languages and for the machine to convey 
textual  messages back to the user.  As mentioned earlier,  display of  Indian 
language text  was a challenge for a long time,  due to the complexities  of 
display  manipulation  for  rendering  characters  with  vowels  and  compound 
characters.  Unlike  European  languages,  our  vowels  modify  the  preceding 
consonant, often quite significantly. This significantly complicates computing 
display length, handling of backspace, etc. However, now these issues have 
been addressed  fairly  well  and we have  pretty  good  software  solutions  to 
handle display of Indian text.

However, on the input side, the situation is still hazy. By and large, most users 
are using the traditional qwerty keyboards with the keys mapped in an adhoc 
form to various character forms, or using a phonetic way of writing which is 
then converted  to  proper  Unicode characters  internally.  Both  of  these  are 
uncomfortable  for  users  who  are  new  to  computers  and  who  do  not  use 
computers  on  a  regular  basis.  Various  approaches  being  explored,  include 
stroke  recognition,  handwriting  character  recognition,  specialised  keypad 
layout, etc. We still have some distance to go on this aspect.

As long as the output from the machine is restricted to printed form displays, 
we keep those who are unable to read (due to illiteracy or vision-problems) 
out  of  the  way.  Producing  output  in  speech  form is  an  alternative.  While 
speech synthesisers are available at moderate quality, there are a number of 
pragmatic  issues  yet  to  be addressed,  in converting a  relatively  stationary 
two-dimensional display into a transient single-dimensional audio stream.

5. Role of Community and Open Source Movement

In the previous sections,  we have outlined a few major  concerns from the 
language  perspective  in  bridging  the  digital  divide.  Unlike  issues  such  as 
reducing the cost of hardware, most of these problems are beyond the reach 
for any single institution or a handful of individuals. Self-motivated volunteer 
communities is the only real solution.

Open source movement is a critical ally in this process. Typical proprietary 
software solutions provide only the executable code and hides the source and 
other aspects of the software, leaving the users the only freedom of using the 
software as is. Any changes required means waiting till the vendors decide it 
is worth having and even then, implemented as they feel fit. Adapting to a 
local community which is not very large is essentially out of the question.

Open source enables you all these. Since the entire source is with you, often 
with all relevant documentation, if you have access to competent resources, 
you can make changes that you want to see. Even more importantly, you can 
share  those enhancements  with  others,  and if  the  changes  turn out  to  be 
useful  to  others,  it  may  even  find  its  way  into  the  formal  release  of  the 
software subsequently. This is one of the main pillars of the movement. In our 
context of language divide, it means we can adapt the software to languages 
and  cultures  of  our  choice,  if  we  can  harness  some  competent  human 
resources.
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Much of the open source adoption across the world has happened for this 
reason.  Linux  based  desktop  environments  are  available  in  hundreds  of 
languages, including languages spoken by small communities, thanks to such 
efforts.

Another important aspect about open source software is its community nature. 
Mostly driven by the philosophy of sharing, most of the open source work has 
a  large  community  of  users  and  developers,  spread  across  the  world  and 
interacting primarily through the internet [7]. This structure powers its nature 
of  a  mass  movement.  The  open  source  community's  style  of  collaborative 
development is being slowly recognised as a noteworthy alternative paradigm 
for  software  development.  This  style  is  driven  by  the  involvement  of  an 
ulimited  number  of  members  looking  at  the  code,  finding  and  reporting 
problems,  and at  times suggesting fixes.  In order to avoid chaos resulting 
from a possible crowd behaviour, a select group decides the final selection and 
holds control of the overall system. This also ensures style consistency, quality 
control, etc. Given such a structure, it is important for the community to get 
feedback on what bugs are fixed, or what features are being implemented, 
and so on. High frequency of releases address this concern. There are times, 
when  one  can  see  multiple  releases  in  one  day  –  as  major  problems  are 
identified or substantial inputs are coming in.

This  community  model  is  quite  appropriate  for  many  of  the  problems 
addressed here – from localisation to content creation. As mentioned earlier, 
the large number of languages and even large volume of work for any given 
language, demands a very large scale of human resources. Small groups in the 
respective communities are best positioned to take up this work. Focusing on 
open source softwares enables you to avoid licensing and other legal problems 
to a large extent. Instead of waiting for the work to be completed or a large 
chunk to be available,  if  the work is  released frequently,  it  can encourage 
effective community involvement.  It  also ensures that problems are caught 
early on and disagreements (say, on a particular word being considered the 
translation of something in English) are resolved. It is also important to have 
the cooperative spirit in tackling these problems, with no one taking undue 
control in these matters. All these show the open source community model as 
an apt model for the challenges facing language divide.

6. Conclusion
In this paper, we have introduced the major aspects of language divide, in turn 
a significant component of digital divide. It is a problem of much concern in 
India,  given  the  low  penetration  of  ICT  that  can  be  achieved  with  the 
traditional  interfaces  to  a  digital  computer.  We  have  also  looked  at  the 
directions in which language divide has to be tackled, and see open source 
community model as a role model for addressing these problems.
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