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Abstract

Information and communication technology (ICT)
has tremendously expanded over the last three decades
making the access to right information at the right time
feasible ensuring the success of an individual,
organization or culture. In order to make the most out
of this exciting revolution one must be in a position to
afford and completely comprehend what is offered by
this technology. Unfortunately most of the software are
controlled by proprietary that are economically
unaffordable for developing countries and are based
on language that is not comprehendible by their
masses. Software localization of Free and Open Source
Software (FOSS) is an effort that addresses this
twofold dilemma. FOSS made software affordable
while localization bridges the language barrier that
helps people to fully comprehend and utilize the
benefits of ICT. In this research we have explored
various aspects of the software localization of free and
open source operating system (FOSOS) and devel oped
a working prototype. Paper explains concept and all
the technical steps of FOSS localization of Ubuntu
Linux that isa FOSOSwith a foreseeable future work.

1. Introduction

Today, the advancements are the

result
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community of developing countries can read and write
English, thus leaving behind a major portion of

population which understands their native languages
but is unaware of the technological advancements
because of the language barrier. Solution to these
problems is a fully Localized Free and Open Source
Software Platform that not only eliminates the cost

factor but also bridges language barrier.

Urdu Linux Localization Project is a research
project that aimed at people with understanding of
Urdu to fully benefit from the ICT. This research
focuses on Ubuntu Linux as a prototype which is a
Free and Open Source Software. It is free to download
and install and can possess a large user base on the
Internet with technical support that leads to the
solution of cost and language interface. This paper is
divided into three sections that explain concept of
FOSS, software localization process and Urdu Linux
Localization Project (ULLP) that is the prototype as
the solution for the ICT dilemma of developing
countries, with a conclusion on the foreseeable future
work.

2. Free and Open Source Software

Free and Open Source Software (FOSS) is a
software for which the human-readable source code is

of made available to the user of the software without any

technological breakthroughs happening throughout thecost, who can then modify the code in order to fit the
world. If one has to choose an agent that hassoftware to the his/her needs. The source code istthe se

contributed most in human development, it would, of written instructions that define a program in its

without any doubt be Information and Communication original form, and when it's made fully accessible to

Technology (ICT). ICT has revolutionized the way of use, Programmers can read it, modify it, and
living on the globe, so if a culture wants to cope with redistribute it, thereby improving and adapting the
challenges of globalization and emerging technologiessoftware [1]. In this manner the software evolves at a
then she has to embrace whatever is new and advancecte unmatched by traditional proprietary software.

n it. Over the years free and open source software has
The ICT dilemma, developing nations are facing been gaining momentum, that is now causing quite a
right now, is twofold in nature. Firstly the high coefs  stir in the commercial world as large software
the proprietary software is unaffordable by the many corporations are finding themselves competing against
facets of different cultures and secondly very small commercially available open source software. This
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new demand for free and open source software hadanguage (or languages) of the cultures under
generated great interest among the scholars andonsideration [7].

researchers in disciplines ranging from sociology t0  yUsers can interact with a successfully localized
economics to social psychology, and has raisedproduct in their own language and in a setting that feels
questions in fields of application ranging from natyral to them. This means, for instance, that all
innovation processes to strategic management. Thisypessages are in their own language, that they can input
interest has helped in advocating the usage of FOSS ihames addresses, dates, and other data in the same
the both Public and Private sectors mostly benefiting way they would write them down on paper, that they
the non-for-profit sectors in developing countries. 5 freely use their standard keyboard characters
FOSS offers solution to many problems of the \ynherever an entry can be made, and that any error
developing world including high cost of software messages are comprehensible to them rather than
technology, software piracy, and monopoly of software representing  English ~ born-speaks.  Localization
_giants that ceased the expansion of local SOftwarecomprises the complete translation of program
industry. interfaces and any online or printed documentation of
it [8].
3. Localization
o . 3.1. Softwar e I nter nationalization
Software localization is a process of translating
software user interfaces from one language to another To develop software for different cultures

and adapting it to suit a local culture [2]. worldwide, it should pass through internationalization
Localization can occur after the software application and localization processes [9]. Internationalization is
has been successfully used in one culture and itghe process that separates the software into two
developer wants to make the necessary changes for @omponents, a culture-independent and a culture-
new culture. Although this produces software that is dependent component. The culture-independent
tailored to that specific culture, the application il sti component, known as the generic core, contains the

not ready for easy adaptation to other cultures [3]. bulk of the software and excludes culture-sensitive
Increasingly, localization is a concern from the elements.

beginning of application development, with the
business strategy pushing to introduce the application
in multiple cultures. In this second approach, the

application is designed from the beginning to support Software localization provides the culture-dependent

international conventions, languages, formats, andcom onent of a particular target culture. The culture
processing. This approach makes localization easier b P 9 '

and less costly [4], even though it requires a Iargersens't've elements, comprising dialog messages, error
initial cost [3]. messages, and menu names are localized (translated)

S _ ] o and stored in a message file. There is a different

localization is subtle but important. Internationali@ati  yequired in a new language, only the localization

is the process of designing an application so that it cany gcess takes place; there is no modification of the

be adapted to various languages and regions WithOL:EOftwareis generic core (culture independent

engineering changes [5]. Internationalization occurs in component of the software). Maintenance is also easier

the country where the product is originally developed. 54 only the generic core is modified. Thus, to realize

It is not uncommon for development groups to focus software for the worldwide use, the global-software

only on elements related to text, numbers and dates. development lifecycle (GSDLC) [10] is proposed,
Localization refers to the process of infusing a which includes internationalization and localization

specific  cultural context into a previously processes.

internationalized product; for instance, translating

English text and message files into Urdu for Urdu 53 | gcge

users. Like internationalization, localization is usually

limited to translating the text, date and number formats 1, support users in different cultures, programs must

[6]. But creating a product that speaks fluently in o onjy yse translated text, but must also be adapted to

another culture involves more than this. Properly e conventions called locale. These conventions

lodized software applications, just like properly giger by language or region and include the formatting

localized ~automobiles, — toasters, beverages, andy nmhers, dates, times, and currency values, as well
magazines, reflect the values, ethics, morals and

3.2. Softwar e L ocalization
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as support for differences in measurement units, textavailable online for public use and it contains fairly

sorting order, and other data formats and services. simple localization process. In the future otherarats
of Linux will also be localized based on their
3.4 Software L ocalization Process popularity.

ULLP has successfully completed Urdu font design

Software Localization Process (SLP) can not be and installation, phonetic keyboard layout installation,
explained without the mention of the Software System wide Urdu input/output support, semi
Internationalization Process (SIP). When one says thatranslation of desktop and start menus (see Figure 1).
a particular software is Localizable, it means tha th Pipelined activities for the project includes design of
software is already Internationalized, that semantically different Urdu fonts, translation of messages, errors
means the application/software can be easily and applications dependant text, and formation of Urdu
ported/adopted to a particular language. The enabled Linux distribution.
software/application has been generalized and there arg=_r=160: 8 4o an
standard procedures to adapt it to a particular languag -
The software can be localized in any language, of S
user’s choice, by using these standard approaches Beeemamb o
procedures which is called Software Localization < e AF I mEE
Process [13]. | R

In many cases locale design is not enough to localiz
software for a particular language. One has to star
from scratch to build up whole computing architecture
to support all computing facilities for a particular
culture. Mostly a naive computing culture requires the
following fundamentals to be computing enabled,

1. definition of language Code Page and its
acceptance from UNICODE consortium

2. design of language font

3. design of language keyboard layout Figure 1 - Urdu enabled Text Editor and Translated

Software localization of a computing enabled culture System Menus
involves the following steps,

1. design of language locale

2. translation of software related text and its ) )
association with in system Following steps are being followed to enable full

Urdu support in Ubuntu-Linux operating system.
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5. Ubuntu Urdu Linux Localization Steps

4. Urdu Linux Localization Project
5.1. Installation of Urdu Keyboard

Urdu Linux Localization Project (ULLP) [14] is Free ) )
and Open Source Project that address the two main To install Urdu keyboard layout follow the following
problems that are real hindrance for the adoption of Steps:

information and communication technology in 1. Download Urdu keyboard layout from the
developing countries i.e. software affordability and its following site [17]:

availability in local language. As software technology www.fossfp.org/fossac/downloads/ullp/ur
is rapidly becoming one of the most fundamental 2. Copy this file to following locations:

building blocks of human interaction and activity and Jetc/X11/xkb/symbols

becoming vital in national economic development, so Jetc/X11/xkb/symbols/pc

to void these barriers is mandatory.

. 3. Edit “xorg.lIst” placed in
ULLP used the philosophy of FOSS and has started Jete/X11/xkb/rules

to work on localization of software platform that

resides under GNU-GPL. Linux was selected for the
purpose as it is available under GNU-GPL, widely
used and gone through the software internalization .
process. Ubuntu [15] variant of Linux was used as first gb United Kingdom
prototype platform as its Urdu user guide [16] was

and add “ur Urdu Pakistan” line as shown
below:



9% International IEEE MultiTopic Conference, Decembe
NUCES-FAST Karachi, Pakistan, INMIC’05

th_tis Thai (T1S-820.2538)
th_pat Thai (Pattachote)
tr Turkish

ua Ukrainian

ur Urdu Pakistan

Compile this new layout into X Server by

4.
executing following commands:
cd /etc/X11/xkb/symbols
xkbcomp -lhlpR “*" -0 ../symbols.dir
5. After this follow the following menu

“Applications -> System Tools ->
Configuration Editor”

and add “ur” (without quotes) in the list of
already installed layouts in the path:

/desktop/gnome/peripherals/keyboard/kbd
5.2. Installation of Keyboard L ayout Switcher

By clicking on keyboard layout switcher, you can
easily change between English or any other languag
layouts for keyboard input. You can install keyboard
layout switcher by going to panel, right-clicking and
selecting

Add to Panel->Keyboard Indicator

Once Urdu keyboard layout and layout switcher is
installed, you can write Urdu anywhere in Linux
including Firefox and Thunderbird by switching to
Urdu layout.

5.3. Installation of Urdu Fonts

Only true type fonts are so far tested to be
successfully integrated with Ubuntu X font Server.
Just paste the fonts files *.ttf into the fonts foldand
then test the fonts installation in an editor. Also
remember to select your desired font in text editor.

Download the following GNU-GLP Unicode font
from the following link [18]:

http://tabish.freeshell.org/u-font/

5.4. Ingtallation of System wide Language
Support

Use the following command as root for installing
Urdu language locale.

sudo dpkg-reconfigure locales
Check your required language locale and select ok.

Re-login with the respective locale (use language tab at

the login screen).

r 24-25, 2005.

5.5. Trandation

Once first four phases are completed you can now
start the translation process that includes following
steps.

1. visit the Debian website [19] and download
the PO (portability object) files of desired
application.
replace the original strings to be translated in
the PO files with the Urdu string by using the
Urdu keyboard.
convert the PO files to MO (machine object)
files with the following command as root
user:

msgfmt POFileName
now place the .mo file at the following
location for system to recognize the translated
messages.

/usr/share/locale/ur/LC_MESSAGES
folder, re-login to see the effects.

%. Conclusion

In last few decays ICT has proved its worth as most
prominent agent of socio economic development.
Developing countries are still lagging behind due to
high cost of this technology and unavailability of
software in their native language. In this research we
have proposed the solution to this problem as fully
localized free and open source software platform for
computing, so that all nations can fully utilize the
benefits of these emerging technologies. In our
research we have designed a prototype for Urdu
localization of Linux based platform under Urdu Linux
Localization Project (ULLP). ULLP is a Free and Open
Source Software Development Project. It is licensed
under the GNU-GPL. The project aims at creating a
Linux distribution that will fully support the Urdu
language. Currently the project has enabled Urdu for
computing in Ubuntu-Linux Operating System.
Pipelined activities for the project includes design of
different Urdu fonts, translation of messages, errors,
applications dependant text, and formation of Urdu
enabled Linux distribution. It is strongly believed that
the solution proposed in this paper i.e. fully localized
FOSS platform is the most viable solution for socio
economic development of developing countries that
voids their ICT dilemma. It is hoped that case study of
ULLP will help other developing nations to make
software comprehendible and affordable for their
masses.
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