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Abstract—The world that we see and in which we live is
driven by open source platforms. Whether we talk about
Linux and Apache or Drupal and Joomla (all are open
source platforms), right from the beginning the open
source technology has always been influencing. If we go
online and try to find out open source link, we find that it
is difficult to find a site/online application without an
open source connection. This paper examines Free and
Open Source Software (FOSS) in an empirical setup in
terms of its major characteristics i.e. Deployability and
Usability. These two characteristics of FOSS are ex-
tremely important from point of view of its comparison
with proprietary software. The different attributes of
FOSS were identified in the literature and were made part
of the present study to carry out empirical analysis of
FOSS. Apart from this a number of attributes were also
included in this empirical study those were agreed upon
by the participants while carrying out pilot study. This
paper throws light on the experience of different kinds of
users associated with FOSS. The statistical analysis using
fisher's exact test was used to conclude the dependability
of important characteristics of FOSS on each other.

Index Terms—Open source software (OSS)\Free and
open source software (FOSS), FOSS Characteristics,
FOSS Attributes, FOSS Empirical Study/Analysis, FOSS
Deployability, FOSS Usability.

|. INTRODUCTION

Among different kinds of software that are available in
the market two categories are such which seem to influ-
ence this world the most. These are known as open
source and closed source software. Open Source Soft-
ware (OSS) is also called Free and Open Source Software
(FOSS) whereas closed source software is termed as pro-
prietary software [1]. Open-Source Software is often de-
veloped in public collaborative manner in which empha-
sis is on global distribution of the software may be via
the Internet. As far as the history of FOSS is concerned
[2] the free software movement started in 1983. But, at
that time also there existed some products i.e. software
that exactly or almost fit the definition of FOSS. Those
earlier projects provided the freedom to study, use, modi-
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fy and redistribute them but they were not the part of an
organized movement to spread the practice, the philoso-
phy or message of FOSS. The FOSS movement was
launched by Richard Stallman [3]. The motive behind
this movement was to make available the users with
modifiable source code, because at that times it had be-
come a trend to provide the users with the run-able ver-
sion of the software by the developers thus stealing away
the freedom of manipulating with the source code to de-
velop a new software from the existing one by customiz-
ing it.

A. Sketching the Background

e The first attempt of open source sharing had noth-
ing to do with software! [4]

It was in 1911 that Henry Ford, an innovative au-
tomaker became a driving force behind the launch of an
association that was comprised of motor vehicle manu-
facturers. An open source initiative was initiated by this
association in which the major US auto manufacturers
came together to share technology patents openly without
looking for any economic gains in return. It was the first
open source sharing effort even before the first computer
came into existence.

o The first open source software? [4]

It is a common belief that Linux is the first open
source software of this world. But, in actual A-2 is the
first open source system. It was developed in 1953 for
UNIVAC compiler. After the development of this system
the users were provided with the source code to make
improvements to the present system and send feedback
(at that time).

e The year, the term “open source” was coined?

It was in 1998 when the term “open source” was first
introduced at the time of the release of Navigator’s
source code. Over the next few days it was heavily pro-
moted. After it got approval from Linus Torvalds, the
man behind the Linux, the term got worldwide recogni-
tion and since then it is popularly used in its present form.
[4]

B. Research Objectives

The aim of this paper is to determine new (or modified)
attributes of Free and Open Source Software (FOSS) and
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also to establish if it is possible to hypothesise the de-
pendability of Deployability and Usability on each other.
Determination of such an association is very important
keeping in view the assessment of present status of FOSS
in the software industry in India. It was also required to
know the gender and age distribution of professionals
involved in FOSS related issues, to identify education
and income level of people actively participating in
FOSS related activities and sources of information re-
garding FOSS.

The paper is organized as follows: Section | being the
introduction. Section Il mentions the details related to
concepts involved in the present study that are existing in
the literature under the title ‘Related Work’. Section Il
briefly reveals the concepts related to FOSS (definition
and licenses). Section IV presents the research approach
employed to carry out this study thereby mentioning the
tools used to carry out the analysis of primary data for
interpretation of the results. Section V is concerned with
the presentation of results supported by relevant figures
and tables. Section VI draws the conclusion of the study
also involving the limitations of the present study and its
future scope.

Il. FREE AND OPEN SOURCE SOFTWARE

FOSS may be termed as software which is accessible
to everyone whosoever is in need of it [5]. The software
(in operational form) along with its source code is availa-
ble without any restraint to: use, copy, modify and redis-
tribute. FOSS provides a user with numerous kinds of
liberties i.e. liberty to: run the program, study the pro-
gram in order to know the functionality of the program,
software’s redistribution (provided the software sticks to
the first terms of license) and improve the program’s
functionality so that it may be released for public use.
Such kind of liberty portrays FOSS design, adoption,
development, and implementation [6].

A. Definition

Free and Open-source software is computer software
with its source code made available with a license in
which the copyright holder provides the rights to study,
change and distribute the software to anyone and for any
purpose [7].

The counterpart of FOSS is CSS (Closed Source Soft-
ware). It is simply called proprietary software e.g. Mi-
crosoft Windows and MS-Office etc. It is not necessary
for FOSS to be with zero price tag because the proprie-
tary components and services may be charged for with
monetary fees.

B. Licenses

The FOSS licence ensures that the software is free for
all the users by ensuring your freedom to change and
share the software [8].

There are three general categories [9] in which the
open source software licenses may be grouped into as
shown in Table 1.
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Table 1. Types of software license

License Type Also known As Examples
Permissive Academic Apache, BSD, MIT
Reciprocal Copyleft MPL, LGPL
Propagating Strong Copyleft GPL, AGPL

I1l. RELATED WORK

There are two fundamental facts about Free and Open
Source Software (FOSS) which influence its Usability
considerably. First is that it can be said that number of
users of a FOSS may be considered to be virtually
boundless. Second is that it is the end user whose experi-
ence with the FOSS determines the software quality.
These two factors make Usability an even more critical
quality attribute for FOSS than it is for proprietary soft-
ware. It is necessary to study the level of Usability of
FOSS and the other related issues. This is because of the
reason that there is a sharp increase in the use of FOSS
projects by both individuals and organizations [10]. But,
it is also true that the FOSS products are usually criti-
cized for having little emphasis on Usability. FOSS de-
velopers are; no doubt, interested in Usability, but actual-
ly it is not their top priority. Hardly ever systematic Usa-
bility evaluation methods are employed in a FOSS pro-
ject. Almost, all the efforts are common sense based.
There is inadequate or very little understanding of Usa-
bility among most of the developers. Further, lack of re-
sources and methods of evaluation make the situation
even worse as reported by [11]. So, the limited distribu-
tion of FOSS is due to problems which are associated
with Usability or the Usability itself which is often re-
garded as one of the main reasons behind this poor distri-
bution. It is quite surprising that people involved in the
development of FOSS or open source communities have
managed to develop successfully a great deal of open
source software [12]. It is the world which is dominated
by proprietary software. Still, this remarkable achieve-
ment has been made. [13] Examines the current state of
Usability in FOSS and tries to find out, why it is common
to overlook Usability in Open Source Software? A popu-
lar Open Source Software called GNOME for desktop
environment was used to provide just round the corner
information for present structure for development and
also to figure out the improvement areas. When test data
was analysed it explored features of Usability and put
forth possibility of investigation to enhance overall Usa-
bility within FOSS system. As far as the Deployability of
FOSS is concerned it refers to the capability of software
to be packaged for usage in a particular environment [14].
The various sub-characteristics and attributes of Deploy-
ability FOSS [14] are as follows. Portability: it signifies
the capability of FOSS to be relocated from one system
to another. It has following two attributes- (i) Software
system independence (it indicates the extent to which the
software is independent of the platform on which it is
running such as operating system and other sys-
tem/environment constraints i.e. type of programming
language and the database system being used). (ii) Ma-
chine independence (it signifies the ease with which
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software can be run on any machine by making use of
minimum possible resources like software, hardware,
network etc.). Next is Installability: it is the ability of the
FOSS to be installed as per the requirements of a specific
environment. Its attribute(s) is/are- (i) Ease of installation
(it refers to the effort required for installation of the soft-
ware product/package in the production environment).
Then comes the Configurability: it accounts for the abil-
ity to setup FOSS to run smoothly in a production envi-
ronment. Its attribute(s) is/are- (i) Technical documenta-
tion (it refers to the simplicity with which the technical
details of the software are listed in the user manual). Af-
ter this we have Adapatability: it signifies the capability
of FOSS to be moved to a new environment without the
need of any additional action (i.e. an action which is not
specified in the user manual). Its attribute(s) is/are- (i)
Suitability for personalization (it is the ability of the
software to be able to provide a particular user function-
ality to the user according to his/her experience). (ii)
Adaptivity (it expresses the ability of the software to ac-
commodate various requirements of different users). Last
but not the least is Distributability: it refers to the capa-
bility of FOSS to run concurrently at different locations.
Its attribute(s) is/are- (i) Distributed system (it represents
the ease with which a system can be set up as distributed
system).

IV. RESEARCH METHODOLOGY

The basis of this research is an empirical study. Simple
random sampling was used to collect the data to carry out
this empirical research. Qualitative and quantitative
methods were applied for data collection and data analy-
sis respectively. The qualitative methods involved carry-
ing out interviews and noting down the participants’ ob-
servations. Quantitative methods were used to collect
data by making use of questionnaire and that data was
analyzed by making use of different Statistical meth-
ods/tools such as mean score, Coefficient of Variance,
Cronbach’s alpha and Fisher's exact test. A pilot study
was also conducted before going for the actual research
endeavour to modify the existing and identify new attrib-
utes of Usability namely Quick comprehension, Profi-
ciency, Knowledge acquisition, Guidance/Help, Informa-
tive documentation, System support, Appealing manifes-
tation, Well-responsive system, Dynamic functionality,
Provided directivity, Reliance, Error control, Full user
control, Satisfaction, General user support, Active feed-
back, User oriented, Consistent and clear screen display,
User-friendly interface and Norms and standards. As
identified through existing literature the Deployability of
FOSS is made available by various quality models name-
ly Boehm, IEEE, ISO 9126 and MCcall [15]. The De-
ployability of FOSS may be identified in terms of Porta-
bility, Installability, Configurability, Adaptability, and
Distributability.
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V. RESULTS AND FINDINGS

It is very important to know the status of professionals
dealing with FOSS concerning their involvement in
FOSS activities. An effort was made to know the stand-
ing of FOSS people involved in FOSS in one way or the
other. Different FOSS users/people were enquired about
their age, income and education level and their sources of
information about FOSS. The research activity carried
out revealed some interesting facts and figures which are
discussed below.

A. Gender and Age Distribution

Two hundred people were the part of the survey of
which seventy seven were females and one hundred and
twenty three males. An effort has also been made to have
people in the survey from different age groups. The se-
lection of different age group was dictated by the fact that
younger people are more tech savvy and expected to pos-
sess more knowledge regarding different types of soft-
ware systems proprietary as well as FOSS. In all the sur-
vey out of two hundred people, 72 fall in the category of
20-30 and 124 between 31-40 and rest are above 40 (Fig.
1). Out of 122 males, 38 belong to the age group of 20-30
and 80 are in the age group of 31-40. Out of 78 females
in the sample, 34 are from age group category 20-30 and
44 belong to 31-40.

Out of total number of respondents the percentage of
males and females falling in the category of 20-30 (age
group) is nearly same (approximately 18 percent each). It
is indicator of the present scenario that more and more
young people irrespective of their gender are joining the
FOSS community (Fig. 1).
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44
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40 ’ = Female
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0 e 7

20-30 31-40 41-50

Age

Fig.1. Sex and Age distribution of respondents

If we look at the figures we come to know that the sce-
nario was comparatively different some time back (about
a decade ago). As we can see that earlier the percentage
of number of males joining the FOSS community was
considerably high as compared to females. Data retrieved
from the survey signifies that this percentage was approx-
imately double in favour of males. This situation may be
attributed to the likely fact that although the roots of
FOSS are very deep in the history of software industry
but it has gained popularity in the masses very quickly in
the recent times in the country (i.e. India). Now, it won’t
be wrong to say that open source software industry is
acting as an equal opportunity employer for both kind of
sex and more and more number of females are develop-
ing confidence in open source industry.
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The percentage of respondents falling in the age group

41-50 is extremely low. This is another matter of concern.

It sound very appealing if we say that about couple of
decades back the open source industry had a very limited
impact on Indian mind set. As the figures clearly signify
that earlier the FOSS was not taken seriously (may be
from career point of view) by most of the Indian software
professionals. This may be because of the fact that as far
as the free lancers were concerned (who are in software
industry), they were not be able to see their future in
FOSS and on the other hand the companies involved in
the software activities were reluctant to pay their em-
ployees for getting involved in something that was or will
be free of cost in the market. After all, business is for
making money and getting profits to survive in this high-
ly competitive world (in whatever field you are).

It is also apparent from the data that total no of female
respondents when taken collectively from all the age
groups contribute to more than fifty percent of the total
number of male respondents falling in different catego-
ries of age groups. If we look at the overall figures we
find out that the total number of female respondents is
equal to 39 percent of total number of respondents in this
field of open source technology. The figures clearly sig-
nify the substantial participation of females in this open
source arena. The data also unfolds the truth that the
awareness regarding the FOSS technologies in females is
no less than that of males in this male dominating society
(Fig. 1). It won’t be wrong to say that if this trend con-
tinues then we are more likely to see a large number of
professionals getting involved into this field of open
source platforms in the country and also a greater level of
confidence among the masses towards this sector of
software industry.

The foregoing discussion proves that our sample is
well representative in terms of age and sex distribution of
FOSS users.

B. Education and Income levels

Different income groups were taken into consideration
while choosing the respondents. Out of 200 sampled
people 60 belong to the category of 4-6 lakh annual in-
come while 132 are from the category of 6-8 lakh, rest of
them belong to 8 lakh and above as shown in Fig. 2.

90
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60
50 7
40 1
30
20
10 +

¥ pPostgraduate
® Graduate
Others

4-6Lakh  6-8Lakh  8-10Lakh >10 Lakh

Income
Fig.2. Education and Income level of the sampled people
The level of education which is an indicator of aware-
ness regarding FOSS has also been taken into considera-

tion in the form of Postgraduate, Graduate and other cat-
egories. The higher level of education in respondents
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may be inclined towards FOSS as compared to lower
level of education. In our sample, out of 60 people be-
longing to 4-6 lakh income groups, 38 are postgraduates
and 22 are graduates. Although the number of graduates
is substantial in this case but still they are not comparable
to that of number of postgraduates. It is also evident from
the figures that it is hard to find people with lower level
of education as far as their involvement in FOSS is con-
cerned.

It is clear from the data depict in Fig. 2 that as we
move from undergraduate level to the postgraduate level
the number of responses keep on increasing (towards
FOSS involvement) accordingly. This increase in number
of respondents towards the higher education is quite high.
It can also be interpreted that in case of first two catego-
ries of income groups the number of respondents in first
category are nearly equal to (or less than) fifty percent of
the number of respondents in the second category if we
compare postgraduates and graduates in their respective
disciplines. This inclination signifies that people might
have started involving in the FOSS technologies quite
earlier in the country keeping in view its importance and
emergence in the Indian society as it is quite obvious that
people with more experience are likely to earn more than
compared to those with lesser experience unless you are
exceptionally good in a particular field and are capable of
giving tough competition to your highly experienced
counterparts.

However, it can also be said that popularity of FOSS is
not that old in the county as we can see from the last two
categories of income that the number of respondents with
still higher income are significantly small in number (Fig.
2). Whether it comes to graduate or postgraduate level
the level of education does not affect the popularity of
FOSS in earlier times (again on the basis of income
based on experience). We draw a direct conclusion from
this situation that earlier the people were reluctant to join
FOSS industry or to work on FOSS technologies because
they were not sure of having their future in this platform.
Although the change in the scenario appears to be quite
slow towards the adoption of FOSS as a feasible option,
it can be said with certainty that the situation has changed
at a very fast pace only some time back.

In case of extreme situations when we talk of the pro-
fessionals with very low level of education or with rea-
sonably high income group (Fig. 2) we find that there is
extremely low probability of finding such people. Further,
if we combine these two criteria together the situation
becomes extremely unfavourable. Even taking each as-
pect one at a time we find it very difficult to cope up with
the situation as the data clearly indicates that these two
conditions are not fruitful to find a good number of pro-
fessionals dealing with FOSS. The data also justifies the
fact that maximum people can be found in higher educa-
tion category or in second level of income group. So,
every effort has been made to make the data representa-
tive in terms of education, income levels, gender, age,
space and so on.

1.J. Information Technology and Computer Science, 2017, 7, 17-25



Analysing Open Source Software in Terms of Its Characteristics and Establishing New Paradigms 21

C. Information Sources for FOSS

Though, people in our sample belong to educated cate-
gory, even then the sources of information regarding
FOSS need to be explored. The information or
knowledge about FOSS which is disseminated by various
sources is essential. We should be able to know the dom-
inating information source for the people. This type of
information about the source helps the authorities to
promote that very particular source.

To know this fact, respondents were enquired about
their source of information regarding BOSS and LINUX,
such as internet, newspapers, magazines, radio/TV, col-
leagues, friends, conferences, workshops, academics,
trainings and so on. It has been found that most of the
information regarding FOSS technologies is provided by
colleagues/friends, newspaper/magazines and internet.
And this is almost same for both the categories of FOSS
(i.e. BOSS and LINUX). Some weight-age has also been
given to academics/trainings and conferences/workshops.
The role of Radio/TV is negligible (Fig. 3). In the mod-
ern times electronic media like TV and internet is most
popular source of entertainment. Therefore, such infor-
mation should be spread through TV channels and inter-
net so that people can have maximum access and can
benefit from the FOSS.

If we look at the data (Fig. 3), we find that approxi-
mately 17 percent of the respondents agree that the very

first source of information of FOSS for them was internet.

This figure holds true for both FOSS operating systems
(i.e. BOSS and Linux). Although this does not seems to
be a promising figure as far as the popularity of internet
is concerned in the present times still it is very appealing
if we look at facts and figures about existence and pro-
gress of internet in India. In spite of lack of resources,
high level of illiteracy rate and limited bandwidth, inter-
net has been able to mark its presence as a promoter of
general awareness about FOSS among various other
sources of information dispersal.

It seems that the sources of information about FOSS
such as help from friends and knowledge from magazines
have outplayed other important sources of information
which appear to be dominating at first instance (such as
internet) as apparent from Fig. 3. But, a closer look at
Indian market scenario (software and internet) reveals
that it is not that surprising. Because, although FOSS and
internet took birth much earlier in the history of software.
But, still the commercialization of internet in India took
quite a long time especially to reach far flung areas in the
country. So, it is quite obvious that the other sources of
information mentioned above helped in widespread dif-
fusion of information about FOSS as they were already
there much before the arrival of internet and even the
FOSS itself.

Conferences and workshops are the indispensable part
of education and research community. So, it is quite ob-
vious that they contribute to knowledge distribution re-
lated to FOSS to a fairly good percentage (Fig. 3). If we
look at combined contribution of Conferences, work-
shops and academics we find that they appear to be hold-
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ing an important position in this marathon as approxi-
mately more than one fourth of the total number of re-
spondents considers them as the preliminary source of
information in knowing about FOSS. The other sources
for information retrieval have proved to be ineffective till
date whatever the reasons may be however important
they may appear to be. But, the times are changing, tech-
nologies are changing and so are the sources of infor-
mation!

= BOSS
ELINUX

Sources

Fig.3. Sources of information regarding FOSS

D. Reliability And Validity Of Data

To find out the validity and reliability of the data
achieved from this empirical endeavour the Cronbach’s
alpha test was carried out on the primary data. It helped
in getting the estimation of internal consistency of the
data collected. To be valid, the value of alpha is supposed
to lie between 0 and 1. Internal consistency indicates the
degree to which all the data items are interrelated to one
another while being subjected to a test. To ensure data’s
reliability it is very important to check its internal con-
sistency beforehand.

The figures after subjecting the data to Cronbach’s al-
pha test for Deployability and Usability are shown in
Table 2 and Table 3 respectively.

Table 2. Cronbach’s alpha for Deployability Data

Reliability Statistics

Cronbach's N of
Alpha Items VARIABLES
Portability, Installability, Con-
.981 5 figurability, Adaptability, Dis-
tributability

Table 3. Cronbach’s alpha for Usability Data

Reliability Statistics

Cronbach's N of
Alpha ltems VARIABLES
Learnability, Understandability,
.690 6 Operability, Attractiveness, Com-
plexity, Usability compliance

A value for Cronbach’s alpha is considered to be ac-
ceptable if it comes out to be 0.7 or above. Therefore it is
obvious from the two Cronbach’s alpha values (i.e. 0.981
and 0.690 from Table 2 and Table 3 respectively.) that
the data is sufficiently reliable and can be put to hypothe-
sis testing.
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E. Association Between Deployability & Usability

Deploybility (Deploybility with its attributes is graph-
ically represented in Fig. 4) and Usability (Usability
along with its proposed attributes is depicted in Fig. 5)
are very important characteristics of a software especially
when we are talking in terms of FOSS. The reason be-
hind this view is that in case of proprietary software the
user or the person acquiring the software gets full after
sales support from the vendor. As far as its version, up-

Analysing Open Source Software in Terms of Its Characteristics and Establishing New Paradigms

dates or other issues are concerned these are handled by

DEPLOYABILITY

the proprietor of the software product. So, user does not
have to worry about the problems concerned with De-
ployability and Usability of the software product as it
comes into market after passing through sufficiently reli-
able assessment levels carried out by persons responsible
for its evolution. But, the scenario is considerably differ-
ent when it comes to FOSS. Since, there is no proprietor
as such so the development community is responsible for
taking care regarding resolving issues if some problem
arises at any point of time.

PORTABILITY

INSTALLABILITY

ADAPTABILITY

DISTRIBUTABILITY

A 4

CONFIGURABILITY

A 4

Software system
independence
Machine
independence

Ease of
installation

A 4

Suitability for
personalization
Adaptivity

Distributed system

A 4

Technical
documentation

Fig.4. Graphical Representation Of Deployability

USABILITY

LEARNABILITY

UNDERSTANDABILITY

Y

A

y

ATTRACTIVENESS

USABILITY
COMPLIANCE

OPERABILITY

COMPLEXITY

[

-Proficiency

-Quick Comprehension

Knowledge Acquisition

-Guidance/Help
- -Informative Documentation -
System Support
-Appealing Manifestation

P —

-Well Responsive System
-Dynamic Functionality
-Provided Directivity

Fig.5. Usability Characteristic In Terms Of Its Sub-Characteristics & Proposed Attributes
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It is therefore necessary to see how these two im-
portant characteristics of FOSS are related to each other.
The association (Fig. 6) between these two characteristics
has direct impact on the credibility of FOSS. This is be-
cause if any of the two characteristics is not able to live
up to the expectations of the persons dealing with it then
it will affect the functionality and the reliability of the
other. Needless to say if software is not able to be de-
ployed in heterogeneous environments then it is good for
nothing. Clearly, its Usability in that case cannot be real-
ized however useful it may be from the point of view of
its working.

20
80
70 1~
60
50

1% - u 5
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important  important importance  important
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Fig.6. Association between Deployability and Usability

On the contrary if software is not doing as it was ex-
pected to be then its Deployability becomes questionable.

Table 4. SPSS output for Deployability & Usability Crosstabultion

Deploybility * Usability Crosstabulation
Usability
Total
1 2 3

1 89 35 7 131

Deploybility 2 27 28 3 58

3 5 5 1 11

Total 121 68 11 200

Table 5. SPSS output for Fisher's Exact Test

Chi-Square Tests

Asymptotic ; i
Value | Df | Significance Eéa;td?é% I(Elxzucdtesdl)g
(2-sided)
Pearson Chi- 0694 | 4 046 .048
Square
leellhood 052 | 4 049 .058
Ratio
Fisher's Ex-
act Test 10195 i
Linear-by-
Linear Asso- | 5.725 | 1 .017 .021 012
ciation
N of Valid 200
Cases

This is because getting a software installed without
having all the aspects incorporated in it does not make
any sense from both user and developer point of view.
Keeping in view the attributes of the two characteristics
(Deploybility and Usability) the Fisher's Exact Test was
used to check and hypothesize (See Table 4 & 5) if there
exists any relation between these two characteristics. The
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significant value of .027 (<.05), as evident from Table 5,
clearly shows the validity of the alternate hypothesis that
there certainly exist some association between the two
characteristics of FOSS.

F. Discussion

The FOSS scenario is changing at a very fast pace.
More and more young people are now turning towards
FOSS community. Statistics show that the scenario was
comparatively different some time back (about a decade
ago). Although, the roots of FOSS are very deep in the
history of software industry but it has gained popularity
in the masses very quickly in the recent times in India.
Now, it won’t be wrong to say that open source software
industry is acting as an equal opportunity employer for
both kind of sex and more and more number of females is
developing confidence in open source industry.

An important significance of the outcome of this re-
search is that it is quite possible to consider that about
some time back (approximately some two decades back
or s0) open source arena was not that influential in con-
vincing the professionals involved in world of computer
and especially software to get involved in the field of
open source technologies. People were not able to see
their future by getting involved in this field. It also signi-
fies that whether we talk about individual software pro-
fessionals or the software groups/companies/industries
the statistics give us sufficient ground to think that it was
hard for someone to believe at that time that open source
community will flourish so much in such a short span of
time especially when we know that the first open source
attempt happened way back in 1953 (i.e. about 63 years
ago).

Further, the level of education appears to be an indica-
tor of awareness regarding FOSS. If we compare the lev-
el of education (i.e. higher and lower level) among peo-
ple we find that higher level of education is more tending
towards FOSS to that of lower level of education. As we
move from undergraduate level to the postgraduate level
the number of responses keeps on increasing (towards
FOSS involvement) accordingly. This increase in number
of people having the higher education is quite high as far
as their FOSS involvement is concerned. Although, there
appears to be considerable increase in FOSS popularity
in a short span of time (as mentioned before) but from the
earnings of the FOSS people it can also be concluded that
people might have stepped towards open source plat-
forms quite earlier in the country by recognizing its im-
portance and keeping in view its magnitude and surfacing
in the Indian software industry set up.

As far as the sources of information for FOSS are con-
cerned, although, the internet is very important medium
for information dissemination in the modern times, but
surprisingly the statistics show that the people dependant
on it as an information source for FOSS are not relatively
that big in number. At the first look it appears that it is
hard to believe in this finding. But, a vigilant look at the
existing conditions in the past as well as in the present
times related to internet and information technology re-
veals the fact that scarcity of resources and unavailability
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of higher bandwidth for substantially long period of time
had restricted the adequate evolution of internet in India.
Moreover, being a country with rural background there
had been a lot of bottlenecks in the reach of internet in
the far flung areas resulting in the delayed overall pro-
gress. But, on the whole it won’t be wrong to say that in
the modern times internet is going to take the lead. An
important significance of this research’s outcome is that
various other sources of information dissemination like
magazines (related to information technology and com-
puters in general) and colleagues/friends have also got
their place in this entire setup and this place is vital too if
we look at the results of this empirical swot up. A crucial
point that also needs to be discussed here is that in the
coming times the scenario may be quite different because
of the advent of new technologies (which keep on ap-
pearing one after the other and that has become a fashion
in the IT industry).

V1. CONCLUSION

FOSS is proving to be a promising alternative to its
proprietary counterpart as increasing number of people
are getting involved in it in one way or the other belong-
ing to any age group or gender. It has also become a good
source of income for the people involved in the soft-
ware/hardware related activities through paid online or
onsite training and support to open source products, paid
software components for full functionality of a FOSS
product, paid installation and training in case of complex
FOSS, paid advertisements on FOSS running on mobile
devices, paid special plug-ins for a FOSS product devel-
oped by an individual or a software company for a par-
ticular FOSS, hardware sales with preinstalled FOSS and
a proprietary software tool/application to run on a FOSS.
All these sources of income are attracting new generation
towards FOSS world. Because of numerous sources for
information propagation related to FOSS, there has been
a significant increase in FOSS popularity. Also, it is
worth saying that Deployability and Usability of FOSS
go side by side and merits and demerits of one have fa-
vouring or adverse effect on other.

A. Limitations

The work done involves only two of the major charac-
teristics of FOSS. This empirical research can be extend-
ed to involve other important characteristics of FOSS like
Maintainability. Apart from this Deployability of FOSS
may be viewed in terms of other relevant attributes relat-
ed to FOSS, which need to be identified, if needed. Only
the attributes of the considered characteristics (i.e. De-
ployability and Usability) were emphasised (in terms of
the new one being proposed or existing one being modi-
fied), neither new sub-characteristics of the undertaken
characteristics were identified nor the existing ones were
modified (if needed). Limitations pertaining to this re-
search study are mainly concerned with the bias factor
which comes into play while taking down respondents’
response. The level of biasness considerably affects the
outcome of a research. This empirical research lacks the

Copyright © 2017 MECS

use of any method capable of handling fuzziness. An
algorithm could be used to handle the biasness in the
responses. The use of an algorithm/method capable of
handling fuzziness and biasness significantly improves
the reliability and accuracy of the results. It is easier to
generalize the outcome of a research study in terms of the
entire population if such methods are employed.

B. Scope for Future Research

As far as the future areas concerning this research are
concerned, the other important characteristics namely
Functionality, Efficiency and Reliability of FOSS can be
taken into account. An empirical research can be carried
out by identifying the appropriate sub-characteristics and
attributes of these sub-characteristics of FOSS. It will
help in attaining a complete insight into the present status
of FOSS in the software industry. Moreover, appropriate
methods capable of handling fuzziness and biasness in
the feedback obtained from the people involved in FOSS
can be used to have more practical results. This will help
in complete exploration of FOSS.
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