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Abstract

The term « Open Source » stands for a unique way of developing software. It implies four 
criteria regarding the software: its ability to use, study and/or adapt, redistribute and improve it. 
The Open Source software presents actually different interests such as: reliability, performance, 
security and cost savings. Attracting more audience, several licensing mechanisms and business 
plans have proven the economical viability of the Open Source model. The stakes of the Open 
Source movement are not totally confined in the software industry, the footprints on the choices 
of society development are real, regarding to patenting system and innovation, notably.
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Introduction

Computers have been invading the whole world, for almost two decades. First considered 
as a research focus only, computers are now considered as essential tools in the industry, at 
school and at home, too. Thus, the computer science history has been greatly evolving.

From the  old  and  titanic  plants,  when  a  bug  really  meaned  an  insect  damaging  the 
machines, to the raise of  tiny and sexy devices for entertainment in everyday life, the computer 
industry  has,  for  sure,  been  undergoing  several  upheavals,  thanks  to  the  growth  of  the 
electronic technology. On the other hand, the software industry has definitely not been outdone. 
Several wars have been taking place, some reputations have been emerging: for a long time, 
UNIX was considered as the unique system for a computer in the industry; Apple forged the 
image  of  a  leader  in  the  field  of  « user-friendly »  interfaces;  Microsoft  succeeded 
unquestionably to create the largest monopoly on the software industry, world wide...

Nowadays, the most blooming and concrete development of the computer era is doubtless 
the Internet.  Becoming an  incredible  network,  gathering  a  complete  set  of  communication 
technologies, it has deeply changed our vision of computers, and the entire society, too. Since 
plenty of common tasks are now performed thanks to the World Wide Web, such as searching 
for information, exchanging notes, etc. it has been a catalyst for the software technology itself.

The Open Source movement is a good example of such a revival of technology. The Open 
Source  model  is  a  unique  way  of  developing  software.  Roughly,  contrary  to  proprietary 
software, the idea is to provide involvements in the software development process. With the 
advance  of  Linux,  Open Source  has  gained  audience  in  the  software  industry  and  among 
computer users. Thus, this report will focus on the exact meaning of « Open Source », then the 
interest of such a software. It will show the aspects of development, notably from the business 
point of view, and, finally, the stakes of the Open Source model in the society.
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What does « Open Source » stand for?

Basically,  « Open Source »  is  a  concept  of  development  in  the  software  industry. 
Since the software industry is  quite different from the tangible ones, the growth of the 
technology in this segment has led to new ideas. The promoters of this idea try to spread a 
notion of the software as a product which is completely different of the common practice of 
proprietary software.

History of the birth of an idea

To understand what Open Source really covers,  a  brief  historical  summary is needed. 
Originally « Free Software » was the first notion to appear, during the 1970s. Open Source is 
its descendant and is quite recent, it emerged by the end of the 1990s. 

The Free Software idea can be explained by focusing on two significant examples.

The idea of Free Software was introduced for the first time by Richard Matthew Stallman. 
With a background of scientific education (he graduated with a BA in Physics in 1974), he 
worked at the MIT Artificial Intelligence Laboratory as a programmer.

With  the  expansion  of  computer  manufacturers  and  the 
emergence of « portable software », the simple business model was 
broken. The reason was that software from a certain company could 
be  used  on  a  competitor's  computer.  Thus,  distributing  criteria 
became  stricter  and  copying  was  restricted.  These  new  rules 
became obvious and inescapable.

Richard M. Stallman strongly disagread with this idea. He still wanted to share his work 
with others whereas it was becoming impossible with non-disclosure agreements. In order to 
save the freedom of software users, the key principle, he founded notably the GNU1 project in 
1985  [1]. The goal was to create a free operating system compatible with a well-established 
one: Unix.

Meanwhile,  in  1991,  Linus  Torvalds  gave  a  great  impetus  to  the  Free  Software 
community. He attended the University of Helsinki from 1988 to 1996 (he graduated with a 
master's degree in computer science). 

1 « It was inspired by various play on words [...] "GNU" is a recursive acronym for GNU's Not Unix » according 
to the Wikipedia web site.
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Even if  he was not dedicated to the Free Software movement,  the 
results  of  his  research  work  on  the  Linux  kernel were  made  freely 
accessible [2]. A kernel is one of the essential components in an operating 
system, a sort of conductor. Fortunately, the GNU project needed it. Linux 
was  adopted  and  since  then  plenty  of  GNU/Linux distributions  of  the 
operating system have been running on computers the world over.

From this moment on, communities have spread to several countries, 
supporting  the  development  of  such  software  through the  Internet.  The 
GNU/Linux growth for the ten last years is definitely the best example.

Definitions of Free Software, Open Source, Shared Source

Nowadays  the  situation  in  the  field  of  software  development  is  quite  complex  and 
overcrowded. Even if Free Software and Open Source movements have a common goal but 
different roots, Shared Source notions which is syntaxically close to Open Source is very far 
from it in meaning.

Theoretically, according to the definition supplied by the GNU project [3], Free Software 
points out « users' freedom to run, copy, distribute, study, change and improve the software ». 
To be more precise, it refers to four levels. It implies the freedom:

0. to run the program,

1. to study and/or to adapt the program,

2. to redistribute the program,

3. to improve and to release the program.

A program is considered as Free Software only if the users are able to satisfy all these 
conditions.  In  order  to  achieve  proposals  #1  and  #3,  the  users  must  have  access  to  the 
« mechanisms » of the software, which is called the source code. The genetic information in the 
cell nucleus is a good analogy.

Now, the Open Source idea was born in 1997, thanks to Eric 
Raymond, Tim O'Reilly and Larry Wall. As the terms published 
by the Open Source Initiative2 indicate [4], the definition of Open 
Source software is conformant to these four clauses. It focuses on 
the right of redistributing, look through source code and derived 
works, too.

2 Open Source Initiative is a non-profit group promoting Open Source Software.
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With the advent of the Free Software and Open Source movements, several proprietary 
software companies reacted to it and introduced another – but restrictive – concept. Its name, 
Shared Source,  appeared in the years 2000  [5].  It  consists in allowing users to look at  the 
source code, only. Thus this is far more restrictive than Open Source. With this criterion, the 
users may not be allowed to alter the software to their convenience, nor at all.

Distinction between Free Software & Open Source

Even  if  Free  Software  and  Open  Source  concepts  are  close  to  each  other,  the  real 
difference lies in the ideological roots [6]. With the Free Software idea, the question is ethical 
whereas with the Open Source idea it is merely a matter of practical aspect. 

The Free Software community wants to guarantee the freedom of software users. This 
movement considers non-free software (including proprietary software, of course) as a social 
problem and only free software is the solution. It promotes the value of this freedom and shed 
light on the gap between dealing with free software and working on it. It refuses the companies 
that do not endorse the philosophy.

On the other hand, for the Open Source community « non-free software is a suboptimal 
solution ».  The  ideological  debate  apart,  the movement  can focus  the  attention of  a  wider 
audience on the practical advantages: the « purpose is to make evolution [of software] easy » 
[4]. This new notion appeared mainly with the hope to gather more skills and to fit  to the 
requirements of the software developers and companies better.

What is the interest in Open Source software?

The  landscape  is  now  set.  Open  Source  software  offers  more  freedom  than 
proprietary software.  However, users of software are not usually developers; they do 
not have any skill in software design: they are merely « end users ». Thus, does Open 
Source really matter? And for Information Technology workers, what does Open Source 
bring to them in everyday use?

Evaluation procedures

To avoid any biased remarks, the scope must be well defined. Numerous studies have 
been  made,  several  benchmarks  have  been  released for  several  years.  Each  time,  they  are 
focusing on some technical aspects in order to quantify results and to give a concrete ground 
for debates. Most of the time, this consists in comparing the loads, behaviours, errors or even 
crashes of operating systems and software in action.
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For example: the Windows against  GNU/Linux operating systems, the Apache against 
Microsoft IIS web servers are compared. Of course, to be taken into account, the studies must 
not be funded by the companies involved.

Practical quality footprints

The results of some of these studies, summarized by David A. Wheeler  [7], points out 
advantages of Open Source software in terms of

• Reliability: the number and kind of errors, crashes occuring during the tests are 
smaller;

• Performance: boot time, responsiveness, latency are better;

• Scalability: plenty of different hardware architectures are supported;

• Security:  the  number  and  kind  of  flaws  and  corrupted  files  are  smaller, 
implementations of protocols are rigorously designed.

Moreover, due to its very nature, Open Source software has two other aspects

• Staying tuned [8]: a feature request is likely to be heard and implemented in one of 
the upcoming releases, bug fixing goes faster;

• Cost of ownership [9]: according to Darryl LeCount, even if Open Source or Free 
Software may not be free of charge, the global cost of running is reduced.

Open-mindedness

The main reason that may explain the assets of Open Source software over proprietary 
software lies in the status of the source code. Thanks to the principles of Open Source, peer 
reviews  of  source  code  are  allowed.  Thus,  miscoding  is  decreased  and  coded  algorithm 
improvements are  possible.  In essence,  anyone can contribute  to  an Open Source software 
project: from an enthusiastic end user to an independent developer, and, of course, the core 
group supporting it.

Plus,  for  about  five  years,  Open  Source  has  been  scoring  several  points  in  software 
companies and in government organizations. Such a sofware ground gives them the opportunity 
to save time and research & development costs. They do not need to start projects from scratch, 
neither to sign a contract with, nor to buy any proprietary software company to reshape source 
code.  They can  actually  use  a  solid  base  to  create  software  solutions  that  fit  their  needs, 
whereas it is more or less impossible – or at least uneasy – with proprietary software.
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Restraints upon expansion

Nevertheless, comprehensive analysis leads to mention two recurrent issues. Nowadays, 
one of the key aspects of the devices and computer experience is usability. Apple with the 
MacOS is known to be the leader in that field: they have the skills to design « user-friendly » 
and « eye-candy » software, and so does Microsoft to a lesser degree. Whereas, Open Source 
software has been criticized regarding this for a long time. But recently, with the emergence of 
the Firefox web browser and the OpenOffice office suite, the problem seems to be taken into 
account. 

Moreover, using Open Source software as a complete solution may set out great difficulty, 
according to Michelle Murrain [10]. Considering a switch from an operating system to another 
(for example: from Microsoft Windows to a GNU/Linux distribution) means solving two issues:

1. One  must  learn  how  the  system  works,  how  to  administrate  it,  how  to  set 
parameters, etc. This is an essential step which is time and money consuming, initially.

2. To have a successful switch, one must be sure that equivalent software used on the 
previous system exists on the new operating system, and, that existing data will remain 
usable.  Thus, the  interoperability issue is the major brake of Open Source software 
deployment, since data loss is unacceptable.

Is Open Source a sustainable software development model?

Open  Source  software  presents  great  advantages  from  several  points  of  view. 
Nevertheless, with the terms freedom, community and open-mindedness, it sounds like a 
revival of some defeated concepts of society promoted in the 1970s. All the more, such 
a development model seems to suffer from weaknesses regarding the paternity and the 
earning issues. How can it suit a capitalistic model?

Legal issue solution: Licenses

Whatever  proprietary  or  open  source  software,  warantees  exist  in  order  to  protect 
developments. They just differ about the measures that have been taken to achieve it. Here are 
some examples to explain the principles.

From the beginning,  Richard M. Stallman has proposed the concept  of 
copyleft, which is a play on words with copyright. People can use and/or alter a 
piece of work submitted to copyleft with the sureties of respecting the author's 
will simply by mentioning him.
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Moreover,  a  powerful  license  mechanism has  been  adopted  [11].  A license  is  a  text 
explaining how to handle such a piece of work from the legal point of view. Since the creation 
of the MIT, BSD and GPL licenses, their numbers do not stop to raise. 

Without  entering  into  a  complex  and  juridical  sphere,  some common notions  can  be 
underlined:

• paternity must be respected and modifications 
must  be  enlightened  « to  avoid  reputation 
prejudice »;

• there is no warranty using it: « the software is  
provided "as is", without warranty of any kind »;

• at least, the current license notice must be included in derived works. Sometimes it 
is even recursive (or « viral »): the derived works have to comply entirely with it;

• even if the software may be sold, trying to « stop someone else from selling your  
code as well » is forbidden.

« The Cathedral and the Bazaar »

In  order  to  explain  the  difference  between  proprietary  and  open  source  development 
models, Eric S. Raymond introduced this metaphor: « the Cathedral and the Bazaar » [12]. The 
Cathedral-principle represents the hierarchical architecture of the proprietary model, where the 
development is centralised; the Bazaar-principle stands for the networked architecture of the 
open source model, in a decentralized perspective. Even if in reality things are less distinct, this 
is a good image.

A specific  aspect of the open source model is the  community supporting a project.  A 
community is a  grouping of both developers and users of the software.  Its  bounds are not 
necessarily well-defined. There is, of course, a core of developers that tend to lead the project, 
but intermittent volonteers (independents, students, hobbyists) are welcomed to contribute too.

Since, most of the time, the community is dotted about the world, the Internet plays a 
strategic role in such a decentralized organisation. Indeed, the concrete home of the project is a 
central web site gathering all the files thanks to specific tools to manage directories, versions, 
revisions, logs, etc. issues. 

Thus, there are several policies for such a group work management, depending on the size 
and the scope of the project.
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Business Model integration

According  to  Darryl  LeCount  [9]:  « open  source  has  gain  galon  first  thanks  to  the  
principle of free software, but only the business community will make a real difference ». Even 
if it may seem, at first, difficult to earn money from Open Source software, several examples 
have been proving the opposite.

The Zope Community is an excellent example. Zope is a web application server offering 
advanced features for rich web sites content management. At the begining, it  was a closed 
source project. For about two years of development, there was only a little audience on the 
Internet for this product. But through the impetus given by the investment group, the company 
finally  open-sourced  it.  Yet,  according  to  Paul  Everitt,  one founder  of  Zope,  the  expected 
results were reached [13]: 

1. the user base skyrocketed « by a factor of 100 within three months »;

2. « the investment grows us into a larger, more profitable company ».

The  reason  of  the  success  is,  in  fact,  the  focus-shift  of  the 
company. They merely jump from a product to a consulting company. 
The  Zope  Corporation  still  drives  and  supports  development  of  the 
system,  while  the  Zope  Community  implements  and  maintains  it. 
Moreover the company offers consulting solutions and after-sale service 
which provide profit revenues.

However, as it  is mentioned by the Open Source Initiative  [14], 
there are numerous possible business models related with Open Source 
software. Among them, five are noticeable:

• « Support Sellers », software product is given away, after-
sale is  sold.  This is  the case of Zope and of any GNU/Linux 
distributor, like Red Hat;

• « Web Service », search engine, communication tools, etc. 
(all  based  on  Open  Source  components)  are  provided  free  of 
charge, but with advertising mechanisms. Google and Yahoo! are 
widely used examples;

• « Loss  Leader »,  software  is  open-sourced  « as  a  loss-
leader and market positioner for closed software ». Netscape has 
been  doing  it  after  the  loss  of  the  web  browser  war  against 
Microsoft Internet Explorer;
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• « Widget  Frosting »,  a  hardware  company  entrust  the  community  with  the 
development of drivers. Silicon Graphics is a good example;

• « Accessorizing »,  books  and  complete  computer  systems  are  sold.  O'Reilly 
Associates and VA Research are doing it.

Open Source management

The  management  of  an  Open  Source  software  project  is  definitively  of  cardinal 
importance.  In  fact,  one of the consequences of  Open Source licensing is  the fundamental 
ability to create a fork project. According to David A. Wheeler  [7], « a fork is a competing 
project based on a version of the pre-existing project’s source code ». The phenomenon has 
four possible outcomes:

1. the fork project comes to dead end, lacking of audience and support;

2. the fork and the original projects re-merge, re-combining the efforts to enhance the 
advantages of the two visions;

3. the  original  project  dies  whereas  the  fork  offspring  project  becomes  the 
descendant;

4. the two projects exist simultaneously, it has been a « successful branching ».

From a point a view, it may sound like a threat for a company whose 
software product could be embezzled. In reality, a fork project requires a 
lot of energy, time and ressources in order to convince the community that 
the shift is opportune. Thus, even if it is theoreticaly possible, it has never 
happened to a company product. 

In fact, it is usually rather the contrary that takes place! Apple needed 
its  own  web  browser  for  its  new  operating  system:  MacOS  X.  They 
introduced Safari as a replacement of Microsoft Internet Explorer. Since a 
web browser is, on one hand, a key software in the computer experience 
(one need it to browse the Internet), and is full of complex technologies, in 
the other hand, Apple decided to build Safari upon an existing framework 
called KHTML to save time and money. KHTML is a set of Open Source 
technologies, primarily used on GNU/Linux. After months of work, Apple 
engineers released to the KHTML community a new set of Open Source 
technologies,  named  WebCore which  differed  greatly  on  several  points 
with the original one  [15]. Therefore, it  was more or less proposed as a 
replacement which caused much a of stir.
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From the opinion of specialists [16], this example shows that collaborative work with the 
Open Source community has to be managed in a better way. The exchange of source code is 
not  always  sufficient:  decisions  of  architecture  development,  notably,  must  be  discussed 
indepth with the community, to avoid frustration and to make feedback information easier. 

Otherwise,  Open Source promoters argue that  when a  company use extensively Open 
Source components for creating software that solves typical internal issues, such a source code 
should be made public too. 

Another aspect of Open Source management is fostering new research groupings. Several 
IT companies, like IBM, HP, Sun, Novell, Philips and Sony, have been funding directly or 
offering equipments to different organizations. The  Open Source Technology Group (OSTG, 
formerly  OSDN)  and  the  Open  Invention  Network (OIN)  are  the  most  influential.  The 
underlying idea is to create networks and poles of Research & Development [17], on a world-
wide scale, to expand software technologies for wire-less devices such as cell-phones, notably.

What are the Open Source model stakes in the Society?

The Open Source model,  as  for now, is  quite a  radical  change in the common 
development  cycles.  The idea of open-mindedness  in the software industry is  being 
acknowledged as economically viable, at a higher pace. Could this concept spread and 
be implemented anywhere in the whole society? Could the current restraints, merely, 
vanish?

Life expectancy, interoperability

Some of the promoters of the Open Source community are pleased to say that it  was 
existing  before  for-profit  organizations  have  been  coming,  and  will  remain  even  if  they 
disappear in the future. It may be considered as a plainly assertion, but the problem must be 
tackled. 

With  the  advance  of  technologies,  the  digital  era  means,  almost,  immortality  of  the 
information. Unfortunately, several examples have shown the limits. It is not a physical, but 
rather a software problem. In fact, to save data, one must encode it with a specific file type, i.e: 
organize the data with a logical process. Then one must be able to  read it, of course. With 
proprietary software companies, the rule – an not the exception – is they are the lonely to 
understand the language (or the file format) to encode data. Yet, come the troubles. If one of 
these companies goes bankrupt, there is no support anymore for the encoded files: this is the 
« vendor lock-in » issue [18].
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The life expectancy of data is a long term issue, certainly not a concern for the end-user, 
at  least  at  first  glance.  Archives  are  one  significant  aspect  of  a  state  sovereignty.  The 
digitization process of audiovisual and written documents is fundamental, notably in terms of 
respect of the History. As long as the it remains an engineering secret, the data are threatened. 
Moreover, if the specifications of the file format are not disclosed, a monopoly company, such 
as Microsoft with its  Office suite, may take advantage of the situation to raise the price of 
software or compel to update it.

In order to solve this issue, for office documents merely, the 
OpenDocument Format has been created. It consists of an open 
file format whose specifications have been certified by an external 
organization [19]. The right to keep a hand on documents is saved. 
The Massachussets administration has applyed for this file format. 
Since then, several announcements sometimes confused have been 
released.  Finally,  Microsoft  will  submit  to  standard  its  own 
upcoming office file format.

The e-patents issue

One must notice that nothing in the different Open Source licenses is in conflict with basic 
notions like copyright, patent law or trademark. However, Open Source development may be 
threatened by it.  As commonly acknowledged,  Andrew Brown explains  [20] that  « ideas » 
cannot be apprehended like « goods », these are two different concepts, else it would lead to 
catastrophy.

The term e-patent is equivalent of classic patent, but for ideas. Contrary to the copyright 
mechanism, e-patents are « much more damaging [...], [they] are meant to protect inventions,  
they  apply  to  ways  of  doing  things  in  software.  This  can  be  discussed  as  if  it  were  real  
machinery, but in fact it's an idea, or an arrangement of ideas », according to Andrew Brown. 
Applyed drastically, they reduce the amount of innovations: only large companies can trade for 
patents, or else, play in the juridical sphere.

Nowadays, the situation is particularly tense. The USA have been applying e-patents for 
several years, but the patent office is facing misuses more and more frequently. On the other 
hand, Europe has recently rejected a proposal of a software patenting system in july 2005, even 
if the european patent office is already delivering software patents, as classical ones. In fact, 
armies of lobbyists from both sides are fighting the battle. Meanwhile, new consortiums in the 
USA, such as the Open Invention Network, agree to apply royalty-free e-patents, in particular 
conditions.
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Innovation, Cooperation, Opportunity

By its very nature, the Open Source community looks like the scientific world very much. 
The scientific development is based on one simple principle:  « any scientific experiment is  
worthless  until  it  has  been  copied  -  if  it  can't  be  repeated,  it  isn't  scientific »  [20].  The 
publication mechanism, sometimes challenged, is the keystone of the whole scientific progress, 
thanks  to  validation  feedback  and  large  audience.  Indeed,  the  comparison  become  quite 
obvious. 

Yet, the Open Source model has more implications. According to Richard Watson [21], 
the policy of closed Research & Development Departments in corporations has failed, more or 
less. The approach of concentrating only some people to create innovation « limits both the 
quantity and quality of ideas, so companies have started to search for new ways of developing  
new ideas ».  Some  campaign  in  several  companies,  like  ThinkCycle  or  NASA,  show  the 
willingness for such an emerging development model. 

In concrete terms, it functions as « a suggestion box scheme ». The idea is to keep things 
transparent in order that industry experts and members of the public would contribute to reach 
the best solution. As for Open Source projects, the principle is to formalise the problem, then 
ask for solutions, which will be « build cumulatively ». The supply chain is one of the process 
that can be implemented, notably.

Another  significant  aspect  of  the  implications  of  the  Open  Source 
model is the recent growth of a new web site, called Wikipedia. The name 
comes from the contraction of the Wiki3 and Encyclopaedia nouns. The idea 
is to create and provide a free encyclopaedia, thanks to the Internet medium. 
To achieve this goal, its contents can be edited and reviewed by any user. 
Since  its  official  creation,  on  June  2003,  the  number  of  articles  never 
stopped  to  raise.  And  even  if,  such  a  knowledge  project  implies  great 
editorial management skills – to avoid, at least, biased information – a recent study comparing 
several articles of Britannica and Wikipedia did not show a huge gap between the two in terms 
of contents quality. On average, there was 2,92 errors by article for Britannica against 3,86 for 
Wikipedia [22]. With continuous assessment and growth, the young organization has to tackle 
with quality improvements, by handling its strengths and weaknesses always better.

3 A Wiki is a collaborative way to build web sites, where, most of the time, everyone is invited to contribute.
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Conclusion

Having reached the term of this report, it appears that the Open Source model goes farther 
than just merely a software development process. 

For sure, Open Source software takes its roots in the set of the four rules of freedom for 
the user to use,  study and/or adapt,  redistribute and improve the software.  Due to its  very 
nature, Open Source software has several interest, notably in term of reliability, performance, 
security and cost savings. Thus, more and more companies, governmental organizations, and 
end-users are attracted to Open Source software. Indeed, several  licensing mechanisms and 
business  plans  have  proven the economical  viability  of  the  Open Source  model:  for-profit 
organizations can earn money by implenting it.

Since the stakes of the Open Source movement are not totally confined in the software 
industry, several footprints on the choices of society development can be underlined. Patenting 
system and innovation processes, notably, should be greatly altered in the upcoming future.
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