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Summary

This chapter deals with the possible roles that Free/Open Source Software (F/OSS) can
play in the development of a country, especially in the context of developing countries
of the third world. It briefly outlines the key issues involved in the development process
of these countries, and then examines the role that Information and Communication
Technologies (ICT) play in it. The critical importance of Software in ICT is then
brought out which is the context in which F/OSS becomes relevant. The precept and
practice of F/OSS movement is then examined in some detail and the different ways in
which it can impact on the development process in third world countries are identified
and described. The paper concludes with some comments on the scope of the analysis
presented here, and points out the much larger issues at play that would ultimately
decide what contributions F/OSS would be able to make to the development process.

1. Introduction

The F/OSS Movement is a voluntary movement of software developers and
programmers from all over the world who believe that the software needed for the use
of computers and Internet should be freely available to all. The movement is opposed to
the way in which today’s mainstream proprietary software are produced and marketed
like any other commodity, and considers it a wasteful, inefficient, inferior, unnecessary
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and unethical practice. In less that twenty years of its existence, the F/OSS movement
has contributed thousands of software products that are freely available to all, including
the well known and widely used ones like the Linux Operating System, the Apache
Web Server, the Postgresgl Data Base Management System, the Firefox Browser, the
Python Language, etc. The vision of the FOSS Movement has inspired thousands of
software developers and programmers from all over the world to collaboratively and on
a voluntary basis develop an astoundingly wide range of software products and
solutions that any one can download from the Internet free of cost and use as they wish.

While it is a long way before the full dream of the F/OSS Movement can become a
reality, there is no doubt that the paradigm of software development and distribution
that it has evolved has already begun to have a significant impact on the way the future
of software is being perceived. In particular, F/OSS is expected to play a significant role
in meeting the software needs of the developing countries, which is the theme that is
elaborated in this paper.

Software, F/OSS or otherwise, can not of course do anything by itself; it has to be run
on a computer or some other electronic device. In fact, it is the software that decides
what the computer or the device will do. The entire Information and Communication
Technologies (ICT) System of today are controlled by software, and the development of
such software is a substantial part of the cost of today’s ICT solutions. When one recalls
the critical role that ICT plays in the economic and social development, it also brings
out the role and relevance of software as such. F/OSS has a significant role to play here,
and it is in this manner that it can impact on the country’s development, and this aspect
is examined more closely in this paper.

The next section of this paper gives an outline of the impact that ICT can have on the
development of the third world countries. It also elaborates on the role and relevance of
software in ICT, which is also where F/OSS comes into the picture. Section 3 introduces
and discusses F/OSS in greater detail covering various aspects of critical importance.
The core theme of this article, viz. the role of F/OSS in development, is covered in
section 4. Section 5 concludes the paper and also sketches possible future scenarios.

2. Development, ICT and Software

Today's ICT had its humble beginnings in two technological strands of the mid-
twentieth century-- telephony and computers-- which merged together when they both
became digital and evolved into what ICT is today. Some of the central components of
today's ICT include the Internet, e-mail and World Wide Web, Multimedia
Communications and Networking, Wireless and Mobility, Optical and Satellite
Communications, Human-Machine Communications, Creation and Analysis of
Databases and Repositories, Real-time systems and Automation, MIS(Management
Information Systems), ERP (Enterprise Resource Planning) and CRM( Customer
Relationship Management) Systems, Virtual Communities, e-Commerce and e-
Governance, etc. The human sensory environment is increasingly getting dominated by
ICT.

ICT has given us ability to organize and manage massive quantity of data and

information in a variety of forms and make the same available to any one anywhere. It
includes systems that can process and present such data and information automatically
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and at great speeds, and take appropriate actions as desired. Distance and time (delay)
are no more barriers to exchange of information and decision making involving both
humans and machines. When it is remembered that all processes, natural or human-
made, are but different forms of organizing matter, energy and time, and that it is the
embedded information that distinguishes one such organization (organism) from
another, then it immediately becomes apparent as to what the new found power of ICT
can mean to the dynamics and evolution of human society. ICT thus represents a potent
force available to human kind today, and like other similar tools developed by it earlier,
what the tool can deliver depends largely on who uses it and for what goals and
purposes.

2.1. Some Specific Areas where ICT can impact

The following are some of the ways in which ICT can contribute to the development of
third world countries:

Economy — Compared to many of the other areas, the industrial and business activities
in the ICT domain need relatively lower levels of energy and material resources, and
hence are easier to organize in the context of the third world countries — trained
manpower represents the most important resource, and this is something that the third
world countries can potentially organize in large volumes and in a cost-effective
manner. Countries like India have done this successfully, and made IT a significant
component of their economy especially in terms of export-orientation and delivery to
global markets. Countries like China have emphasized the domestic use of ICT to
enhance productivity and efficiency of their manufacturing and management processes,
contributing substantially to their over all economic growth. Other countries in similar
positions too are quickly learning of the various economic benefits that ICT can deliver
to them, directly or indirectly.

Governance and Society — ICT can potentially enable a much larger participation and
involvement of people in government and administration, improve the quality of
governance by incorporating greater transparency and sharing of information, put in
place a more effective feed back and grievance redressal mechanism in governance, etc.
By making the process of communication and information sharing easier, ICT can help
bridge the huge communication gap that exists between the ruler and the ruled in the
third world countries. Socially also, these technologies can help bring about greater
exchange of information and ideas between the different sections of the population,
leading to greater tolerance, cohesion and identity and outlook.

Education and Health care --Vast sections of population of third world countries do not
have access to education and health care today, and this represents one of the biggest
impediments to their development and progress. Given its ability to quickly and
inexpensively store and disseminate huge amounts of information and knowledge, ICT
can provide some very useful tools that can help improve this situation.

Resource Conservation and Ecological Protection — Wide awareness and availability of
information about the state of resources and ecology of the country is one of the most
effective ways of combating their improper or inefficient use. Once the relevant data
becomes widely available thanks to ICT, debates and discussions on these issues can be
conducted more meaningfully and transparently, making it easier to accommodate
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different perspectives and interests, and eventually arriving at decisions that represent
the greatest common good.

It is thus seen that there is lot of scope for ICT to contribute to the development of third
world countries in a variety of ways. We would now examine where software comes
into it, and thence F/OSS.

2.2. Software and ICT

A development of immense practical import in the development of computing has been
the separation of computer software from hardware, making software writing an
autonomous activity carried out with little reference to the hardware on which it is going
to be executed. It is this freeing of software writing activity from the constraints of
hardware awareness that has made it possible for hundreds of thousands of people to get
engaged in it the world over producing software that does an immense range of
activities — the IT revolution is unthinkable with out this development. In the IT area,
the hardware is becoming pretty much invisible, and originality, innovation, new
opportunities, business success etc take place increasingly in the software space. It is as
though human thought can now directly get mapped into the machine and get executed
with out any sort of constraints! With the rapid blurring of distinctions between
computing and communication, what is true of IT is also becoming true of ICT, viz. that
software is the key.

Software in this context is of two broad types—the ‘system software’ that ensures that
computers (devices in general) and their interconnections are got ready to provide the
intended service as soon as the ‘application software’ appropriate to that service is
supplied to it. The former includes operating systems, device drivers, servers,
networking software, etc. and these have to be hardware-aware.

While this type of software is essential to make the computer or network useful for any
purpose, the user of the computer or the network per se has no interest in them as such;
it is the application software that gives the user the service he/she wants from the
computer —such as word processing, games and animation, on line ticket booking, etc.
The developer of the application software need not worry anything about the computer
or the network; he/she can focus entirely on the application.

And again, while manufacture of computer hardware has been largely automated, and
does not employ very many persons, software writing is still almost entirely done by
human beings with very little of automation in place yet. The entire IT scene is sure to
undergo a revolution if large scale automation of software writing becomes a reality—
something that still looks rather well out into the future.

Lastly, a user of computer or network today has to pay for the procurement and
maintenance of the hardware, the system software and the application software. With
the large scale automation of hard ware manufacture and assembly, its share in the total
cost of the computer has been steadily dropping, and soon the cost of software is
expected to be the dominant factor that would determine the extent to which ICT would
be able to spread in the developing world. F/OSS aims to reduce this cost component
substantially, which is one of the reasons for its becoming a topic of public interest--and
why this article finds a place in this compilation!
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The relationship between development, ICT and F/OSS has been a matter of
considerable public debate globally, such as in the successive versions of World
Summit on Information Society, WSIS [1-3].

3. The F/OSS Movement - Its Moorings, Methods and Results

There is a huge body of literature freely available on the Web that deals with every
aspect of F/OSS with varying degrees of clarity, depth and complexity. This article
would therefore minimize the use of jargons and keep the explanations as simple as
possible, giving necessary references to the literature so that the technically minded
readers can increase their understanding from those sources.

To start with certain terms need to be defined or described, as below:
3.1. Some Definitions

Programming languages. Software consists of instructions to the computer written
using languages that are more formal and constrained than human languages like
English or Tamil. Modern programming languages are of two types - those that create
executable code that can be run without the source code, like C or Java, and those that
run from the source code itself - so called interpreted or scripting languages like Perl or
Python. The difference is significant as with the growth of usage of the scripting
languages it is easier for end users to participate in the modification and enhancement of
software.

Copyright. Whenever a creative piece of work is published, the author automatically
gets copyright in the work, which he/she is also free to assign to any one else. Whoever
owns the copy right can control the distribution, copying and modification of the work.
Copyright covers works of art, literature as well as software.

License. This term can be explained taking the example of the driving license. The state
owns the roads, and gives a person a license (permission) to drive a vehicle on the roads
as long as the person obeys the road rules. Failure to obey the road rules may result in
cancellation of the license. A software license is similar. The owner of the copyright in
the software can decide to give users only the right to use the software as it is, or can
additionally permit the user to copy, modify, distribute the software under certain
conditions — what rights are given to the user depends on the terms of the license, and
there are a wide variety of licenses available.

Patent. Patent, unlike copyright, is a right granted by the government to a person to
exclusively own an invention, for a period of time. The person, who applies for patent,
needs to prove that the invention is an original one made by him/her. Currently it is not
legally possible to patent software in many countries (like India), but the legal position
is also under review and debate.

The differences between two major models of software development and distribution —
proprietary and open source-- would be examined in the next paragraph.
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