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ABSTRACT TN

Free/Operi Souice Software (F/OSS) is anincredible and

innovative opportunity of softwaré development in the
area of software engineering. The F/OSS phenomenon
allows the entire Internet community to use its combined
programming knowledge, creativity and expertise to
develop software solutions, which could render benefits
to whole community without involving cost and
proprietary issues. The globally distributed F/OSS users
and developers contribute in form of bugs identification,
feature request, patch submission, translation request etc.
These characteristics give a large boost to software
development resulting in more effective software
production, with true field testing and fast defect fixing.
The present paper delves into a multi-case study of F/
0SS projects to evaluate user participation in defect
reporting. The relevant defect data has been retrieved
from a research collaboratory and used to quantify and
analyze the user participation for defect reporting. It is
found that among F/OSS projects defect arrival is quite
fluctuating and inconsistent but showing an overall
downward trend. A large pool of users participates
effectively for bug identification in comparison to feature

request, patch submission etc.
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1. INTRODUCTION

Sirice 1950s there has been a tradition of sharing and
cooperation in the software development among IBM
and DEC user groups without restrictions {1]. But with
the widespread diffusion of the Internet, the scale and
formalization of the activity have expanded significantly
and inspired a novel model of software development in
the form of Free/Open Source Software (F/OSS). The
origin of Free Software dates back to early 1980s with
the foundation of “Free Software” (FSF) movement by
Richard Stallman of MIT’s. Artificial Intelligence
L.aboratory {2]. Stallman intended to encourage
development of software that would come with source
code and be available to users for their own modifications
[3]. A key feature of FSF based development is a
lcensing scheme called “Copyleft”. The Copyleft license
provides unique distribution terms that give all users the
rights to use, modify and redistribute the program code
or any program derived from it but only if the distribution
terms are unchanged [2]. All users are compelled to leave
copies behind for others to benefit. The philosophy of
the FSF movement has later been extended by a number
of individuals who are promoting the “Open Source”
concept [4]. These individuals are less concerned about
the freeness of “Free Software™ and are instead interested
in encouraging software companies to release source
code for their products [5]. So Free/Open Source
Software (F/OSS) is a broad term used to embrace
software that is developed and released under some sort
of Free/Open Source license but all allowing inspection
of the software’s source code. F/OSS development model

has generated increasing interest in the last few years,
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both from the business as well as academic world.
Academic interest into this new form of coilabora{i{ve
software development has arisen from very different
backgrounds including software engineering, sociology,
management or psychology. Today there is hardly any
computer application with no corresponding F/OSS
initiative. Linux provides a credible alternative to
Microsoft Windows, while OpenOffice.org seeks to
replace Microsoft Office. Mozilia’s web browser,
Firefox, rapidly appropriated a large segment of Internet
Explorer’s market. And the list goes on: mySQL
(database management), Thunderbird (e-mail), Apache
{Web server), Compiere (SME ERP system) ete.

The rest of the paper is organized as follows; Section 2
discusses the organizational structure of F/OS8S
participants and the factors motivating their participation
in F/OSS projects. Section 3 presents specific research
questions to be explored. Section 4 discusses research
methodology where sample selection and data extraction
mechanism are described. Section 5 highlights the
quantitative results. Section 6 addresses answers to
research questions. Finally, Section 7 concludes and

provides directions for future work.

2. ORGANIZATIONAL STRUCTURE OF F/OSS DEVELOPERS
AND UsErs

The F/OSS projects are initiated and developed in very
interesting ways. Generally a team comprising one or
more developers develops a crude version of the software
to solve some personal problem. This development team
may keep the software to itself, sell the software under
commercial ferms or it may reléase the software as F/
OSS. Last option will cost nothing to the development
team, but some of the potential users might provide
feedback and contribute to the development.
Contributions can be in form of bug reports, feature
requests; patches added or in form of translation requests,

support requests eic. Most contributions will contain

some sort of user insight which the development team
might find useful. However, some of the suggestions may
not be valid, thus rejected and not being incorporated in
the F/OSS project. A common classification of the
hierarchy of roles that people take and common tasks
they perform when participating in an F/OSS project is

shown in Figure-1[6].

Most of the F/OSS projects have a core team of few
dedicated developers surrounded by a larger ring of few
hundred interested collaborators who perform field
testing and further surrounded by thousands or tens of
thousands of users who may only be using the project
{7]. However some users may eventually migrate from
the outer ring to the inner rings. The important point is
that F/OSS makes it possible for an aspiring and
technically capable software developer to play a larger
role through continual contributions. There are several
driving factors which motivate user participation in ¥/

088 development:

® Need For Product: Participating in order to create,
customize, or improve a product or feature which
they require for their personal need [5] [8] {9].

® .Enjoyment, Desire to Create and Improve:
Participating because one enjoys it; finds creating
or improving software interesting [10].

*  Reputation and Status Within the Community:
Participating in order to build or maintain reputation
or status within the community [5] [11].

¢  Affiliation: Participating in order to socialize or -
spend time with like-minded individuals {5}

o Values and Ideology: Participating o promote
specific ideals e.g, the free software philosophy [3]
[51[10].

o  Learning and Career Concerns: Participating to

improve one’s skills, with the belief that such
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Figurel: The Classification of ¥/OSS Users and Developers {6]

demanding users to ensure that their needs are rapidly
met. Thus participation of F/OSS users plays a role in
software development, enhancement and quality
assurance. The role of user participation is highl)}
acclaimed by the proponents of F/OSS phenomenon. But

there exists few empirical evidences for determining the
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effectiveness of user participation among F/OSS projects.
A study of popular Apache web server and Mozilla&eb
browser quantified aspects of developer participation,
core team size etc. by using e-mail archives of source
code change history and defect reports [14]. Another
study analyzed the temporal changes among various F/
OSS projects and discussed the distribution of defects
among various categories on the basis of statistics
provided by SourceFforge.net [15]. A study of two open
bug repositories from the Eclipse and Firefox projects
provided an initial characterization of bug reporting and
resolution process [16]. A study of four F/QSS projects
from SourceForge.net discussed the distribution of
defects on the basis of type and resolution {17]. A survey
highlighted that F/OSS developers perceive defect
identification of users quite high while participation for
feature request reasonably well [18]. It is found that some
very successful projects have caught the attention of
researchers generally. Many of such projects are either
led by established communities or sponsored/supported
by commercial organizations. The current paper presents
a multi-case study of F/OSS projects and attempt to
quantify the effectiveness of user participation in defect

reporting specifically.

3. A oF Stupy

F/OSS development is a case of continuous as well as
participatory design which mixes different software
development phases and does not elaborate Stop criteria
to the design process [19]. So design becomes
continuous, new functionalities cin always be proposed
and discuésed whatever may be the phase in the project.
Moreover unrestricted access of source code encourage
peer review and code inspection by a geographically
distributed community of users which helps to identify

defects as well as enables them to be removed. The
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community rarely happens to meet each other face to
face. Rather communication is established online through
F/OSS project web site, Version management system,
Defect management system, mailing lists, discussion
forums, bulletin boards etc. Online Defect Management
System (DMS) provides an interface which enables many
such active users to record their feedback regarding
defects. It also contains the state and outcome when the

defect is resolved.

DMS provide valuable defect data, which in combination
with other data can provide considerable information
about the quality of the F/OSS project, the processes,
and the prospects for future development [20]. These
data can be combined, analyzed and presented in several
different ways. For example a defect may be
accompanied by injection time, severity, priority, type,
status, contributor etc. Defect data collected from users
are quite valuable source to measure several in-process
metrics [20]. During our research, we are considering
defect based metrics into two broad categories: one
related to defect reporting aspect and other related to
defect resolution aspect. Current paper is focused upon
evaluating the effectiveness of F/OSS user participation
for defect reporting among F/OSS projects. The specific
research questions which we are aiming to address in

the present study are as follows:

1. What is the rate of defect arrival? Does it show
some trend over the period? Does it show some
relationship with other project characteristics like
Total Downloads, Version Release etc.?

» The question aims to find out the active

participation of users in defect reporting over the
period. Here Defect Arrival Pattern over time
interval (in months) and linear trend lines are used

for the analysis.
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2. How defect arrival is distributed among varjous
defect categories? Is there significant contribution
towards one category in comparison to others?

» The question aims to know the proportion of user
participation in each of the defect categories i.e.
bug reports, feature requests, paiches,
miscellaneous (support requests, translation
requests etc.) and find their relative significance.

3. How many users are participating in defects
reporting with respect to number of downloads as
well as in relation to core team size? Are they
participating regularly?

> The question aims to know the participation of
users versus number of downloads as well as core
team size in defect reporting process. It is also
desired to find whether users are regularly
contributing or occasionally.

4. What percentage of reported defects is really
considered to be effective?

» The question aims to measure the extent to which
reported defects are effective. Hence Defect

locating effectiveness of the participating

community is evaluated.

4, ResgArCH METHODOLOGY

To address our research questions mentioned above, a
study of various F/OSS projects is carried out. In this
section, we discuss sé.mple selection and defect data

extraction mechanism applied to the present study.

4.1, Sample Selection

F/O8S Projects under study are selected from
SourceForge.net, a collaborative development site that
currently supports the development of about 2 millions
of F/OSS projects [21]. A single source was chosen to
select projects to control for differences in available tools

and project visibility. In "spite of miltions of projects
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hosted, it is found that only a small proportion of these
projects are actually active. Also many of the projects
hosted do not use or do not allow public access to Defect
Management System. Hence those projects are selected
for which defect related data is publicly accessibie and
is being maintained completely at Sourceforge.net.
Another criterion used for selection of projecis is the
project development stage (1-6 where 1 is the planning
stage while 6 is a mature stage). A cut-off of 5 is chosen
which indicates that the selected projects are at a similar
stage of development and are not in the early stage of
development lifecycle. The selected 20 projects
constitute a diverse mix of project size, team size, nature
of application and targeted end user type. Selection of
limited number of projects has helped to carry out in-
depth study. A brief description of the selected projects
is reported in Table-1, including the Project Type,
Registration Date on Sourceforge.net, Total Downloads,

Core Team Size, Number of Participants etc.

4.2 Defect Data Extraction

The process used for Defect Data Extraction is presented

in Figure- 2 and discussed as follows:

< Collaborétive Development Environments such as
SourceForge.net allow F/OSS participants to carry
out all the tasks mentioned in the Fi gure-1 in Section
2. Sourceforge.net provides access to a standard
toolset consisting of a web server for hosting F/OSS
Project content, Version Management System (i.e.
Subversion referred as SVN), Defect Management
System (i.e. Trac), Mailing lists with archives (i.e.
GNU Mailman), documentation manager etc. These
tools enable participants to collaborate in the
software development process as well as also act as
repositories to store the communication activities

of the participants. To answer research questions
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Tablel: Selected F/OSS Projects

Fd

L. | SquirrelMail Email Client 18/11/1999 13,61,358 11 1,447 4340
.1 Database

2. | phpMyAdmin Administration 18/3/2001 59,53,722 11 2,569 6,987

3. | Gallery Image Galleries 18/6/2000 20,76,283 19 1,926 5416

4, | Privoxy Security 9/9/2000 2,26,219 16 595 4,594

5, 1 TCL Interpreter 5/9/2000 13,75,879 48 598 5,412

6. | Fink Installer 27/12/2000 16,62,311 93 1,746 6,448

. System

7. | Webmin Administration 2/1/2001 39,70,738 4 908 3,944

8. | HSQLDB Database 21/3/2001 3,13,494 35 489 1,382

C Engine/Server

9. | JBoss Application Server 15/3/2001 51,18,948 83 1,315 3,456

10, | NSIS Build Tool 51372001 3,17,048 13 449 1,567

11. | Tortoisecvs | &VS (Concurrent 3/3/2002 6,65,520 40 1,101 2,162
Version System

12. | NASM Cross Compiler 28/5/2000 5,98,290 17 116 602

13. | aMsSN Messenger 22/5/2002 29,74,954 25 1,071 2,969
Application

14, | PDFCreator | Offfce Suites, 13/7/2002 13,91,889 4 469 1,659
Printing

15, | PCop Firewalls 23/11/2001 16,30,415 39 758 1,260

Firewall

Project

16. | GantiProject | Management, 29/1/2003 2,55,758 6 624 1,264
Scheduting

hipergate

17, CRM CRM 10/9/2603 19,136 6 31 971
Password

18. | KeePass Manager for 15/11/2003 1,28,494 28 457 1,880
Windows

19. | ClamWin Antl virus 26/3/2004 2,72,409 4 287 856

20. | Azureus Bittorrent 24/6/2003 3,61,35,722 33 2,344 3,4()L|

mentioned in Section 3, all the defect records entered

- by F/OSS participants through DMS for each of the

sclected F/OSS projects are needed.

The traditional way of obtaining research data is
spidering or crawling of Sourceforge.net using Perl
or Python scripts. Bul there are certain pitfalls in

spidering. It is a time consuming as well as resource
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consuming process, even then satisfactory data is |
not obtained {Q2]. If SourceForge.net detects that
you’re hitting its site too much, it bans your IP
address. So instead of direct access Lo the
Sourceforge.net repository, latest approach is to
reuse data that other researchers obtained from

Sourceforge.net such as the FLOSSmole [23],
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SRDA [24]. FLOSSmole periodically collects and
parses the information about several repositories like
Sourceforge, Rubyforge, ObjectWeb, FSF etc. and
stores them in tﬁe database, then releases the data in
several different formats. The stored information
contains statistics for a particular period generally
related to Project developers, Programming

languages, OS, Status, Project downloads, Project

e

S

ranks, Project Defect tracker sums ete. As per our
research requirement, detailed defect data is not
available here.

SourceForge.net has shared valuable data of its huge
repository of about two million projects with the
University of Notre Dame to build a research
collaboratory and has given permission to share this

data with other academic researchers studying the
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Free/Open Source Software {24]. On 2 monthl

basis, a complete dump of the F/OSS projeé{/s
repository (except some data dropped for privacy
and security reasons) is shared with University of
Notre Dame. We signed an agreement with
University of Notre Dame and justified the usage of
repository for our research purpose. Then we were
provided login and password to access the database

dump.

A three-tier hierarchy is used to implement the research
collaboratory at University of Notre Dame [25)].

»  Presentation Tier: Presentation tier provides
resiricted repository access as well as
community support for the researchers.

Logic Tier: Logic tier includes all the processes
implementing every function in the presentation
tier,

Data Tier: A multiple-layer data schema is used
in the data repository where every schema
represents a single month and stores the
database dump from SourceForge.ne.t of the
corresponding month. These schemas are
named from the month of the corresponding
database dump. For example, schema “SEO108”
stores the database dump of January 2008. The

other tasks of this tier include an appropriate

backup strategy and load balancing technique.

= There are over 100 tables in the database. ER-diagram
and schema browsers were studied in detail to have clear
idea about all the tables, relations among them and to
ideﬁtify research data of our interest. Detailed defect data
for all the selected projects from their respective date of
registration to October 2008 is downloaded on the basis
of unique Project ID assigned to each project at

SoﬁrceForge.net. Several queries joining multiple tables
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were executed against database schema for October 2008

(sf1008) to fetch the required data.

w The detailed defect data for all the selected projects
has been downloaded and stored in individual project
tables in local database. For every project, each of the
defect records contains its unique Defect ID, Type (bugs,
feature request, patch and others), Status {open, pending,
deleted, closed), Resolution (fixed, invalid, duplicate,
later, remind etc.), Priority (1-9), ID of Submitter, ID of
Person to whom assigned, Opening date and Closing

date,

An application (Defect Analysis & Reporting Tool i.e.
DART) is developed to retrieve relevant data from local
defect repository and process according to our aim of
study discussed in section 4. The application generates

various kinds of reports in textual and graphical formats.

3. QuanTITATIVE RESULTS
The detailed results obtained are being presented with

the help of various graphs in the following subsections:

5.1 Defect Arrival

An F/OSS user is free to submit his feedback through
online Defect Management System whenever a problem
is encountered which need to be reported. The defects
reported by F/OSS users are referred as defect arrivals
or defects newly opened. Defect arrivals over the period
help to know how actively users are reporting their
problems towards an F/OSS project and give a picture
of overall efforts of geographically distributed

community of users,

Live Defect arrival data consolidated on monthly basis
has been plotted in form of line graphs to observe the
defect arrival pattern. Figure-3 shows one such graph

for 5 projects out of selected 20 F/OSS projects. It is
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found that during the initial few months, most of prpjects
have very few defect arrivals as projects have less number
of downloads as well as less users. With the passage of
time defect arrivals increase because projects become
popular, the number of download as well as users
increase. It has also been observed that defect arrivals
start decreasing after some time which signifies that
project is moving towards stabilization. We have also
observed that in all the projects the defect arrival pattern
is quite' inconsistent and fluctuating. An attempt was
made to analyze the fluctuating pattern of defect arrivals

in contéxt of project release and number of downloads.

In some of the projects it has been found that spike in
defect arrival pattern occurs after major/minor release.
It has also been found that with new release number of
downloads increase because existing users as well as

prospective users download the projects.

The linear trend lines are also plotted corresponding to
inconsistent and fluctuating defects arrival. The trend
lines shown in Figure-3 indicate the overall downward
trends which prove that defects arrival tend to decrease
as projects move towards stability.

5.2 Defect Distribution

Defect Arrival Trend —— SquirrelMail
—— phpMyAdmin
300 - —— Gallery
250 4 ~—— Privoxy
t
E 200 - —ne TCL
b 150 - ws Lingar {SquirrelMail) -
% J wemen Linear (phpMyAdmin)
4 100 e LInear {Gallery)
= .
50 - — Linear {Privoxy)
0 " T T T T T T . — Linear {TCL)
=3 ~ ] [or) - '] w r~ 5]
< < < bt b < < Nd <
& a 5 s =8 & & & &
< < << < < <1 <L <L <L
Period
Figure 3

F/OSS users can participate in the form of bug reports,
feature requests, patches added or miscellaneous
(translation requests, support requests, plug-ins, package
requests or any other project specific category not
covered under any of the main three categories etc.). The
graphs have been plotted to show the distribution of
defects into above mentioned categories, One such graph
for 5 F/OSS projects is shown in Figure-4. In most of
the projects it has been observed that major contribution

from users is in form of bug reports. In some of the
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projects, feature requests also play significant role. But
contribution of users for adding patches is very low and
hardly there is a project having this percentage in double
digit figure. It has also been observed that miscellaneous
category does not exist for many projects while it is quite

significant in other projects

The graph has been plotted to show the mean distribution
of defects among various categories (Figure-5). It shows

that 55% of total contribution is from bug reporis, 21%
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from miscellaneous, 18% from feature requests and only
6% is from patches on an average basis. The analysis of
defect distribution proves that the F/OSS users are
helping core team significantly in identifying bugs and
-moderately in requesting new feature but not much in
the development.

5.3 User Participation

Raymond, in his seminal work, describes the importance
of users [5). Every project needs a “constituency of users
wﬁo use the project, want the project to work, and are
sufficiently committed to make at least some efforts
toward impro'{fing it. The consistent involvement of such
users makes the discovery and elimination of defects

easier and quicker [26].
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It is seen that all the projects have quite large number of
downloads. These downloads could be made by existing
users for a new version release or prospective users may
download it in anticipation of use. There could he
circumstances that a project is repeatedly downl_oaded
or downloaded but never used. Assuming only I_O%bf
total downloads are actually being used, graphs fmv& been
piotted to compare the Total Downloads, 10% of Total
Downloads and number of distinct participating users.
One such graph for five F/OSS projects is shown in
Figure-6. Tt is observed that even in comparison to 10%
of total downloads; the number of users contrib:m_ing for

defects is scanty.
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The graph has been plotted to compare average number
of users participating in defects with average core team
size {Figuf¢—7]. It is found that generally a small team is
.su_rrou'.nded by a large community of users participating
in defects. Collaborative efforts of inorder to participate
in a project, a user is supposed to get registered on the
project web site. But many users also participate through
guest login referred as anonymous user. A graph (Figure-
8) has been plotted to compare the participation of
anonymous users with other registered users. It is found
that quite large contribution is from anonymous users
i.e. 30% on an average. Looking at the number and
-clor:lirib.ution made Iargeiy geographically distributed

community help to make bugs shallow,
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By individual users, it has been observed that the most
of the registered users are not participating regularly.
The graphs has been plotted to show the number of entries
made by distinctive participating users. Figure-9 shows
graph for five F/OSS projects. Looking at the average
of 20 projects, about 91% of the users are contributing
once, twice or thrice. A very few users are regular users

(Figure-10).

5.4 Defect Locating Effectiveness

The defects reported by F/OSS users may be processed
with the resolution status set to Invalid, Won’t fix, Out
of date, Duplicate, Works for me and rejected. In many

cases defect status maS/ be set to “Deleted” but such




Karpagarn Jcs Vo, 4 Issue 1 Nov. - Dec. 2009

entries are archived in the defect database. All these types
of defects will not be contributing fowards the projéts,

hence may be referred as ineffective defects. These

ineffective defects need to be filtered out to have a‘clear
picture of all effective defects contributed by users. The

various types of ineffective defects are defined as

follows:
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-
“»*

Invalid: The reported defect is invalid or irrelgvant.

Woent Fix: The reported defect will not be fi)éd due

.
Q‘.

to some constraints like software design, technology,
resources etc,

+» Duplicate: The reported defect is a duplicate of an
existing one.

< Out of Date: The reported defect is already
considered/reviewed/resolved and hence it is now
outdated.

% Works for me: The reported defect is not
reproducible by the development team.

% Rejected: The “Rejected” resolution is generic one
and some of the projects use it rather than
specifically classifying the resolution into Invalid,
Won’t fix, Out of date, Duplicate and Works for

me.

S

*

Deleted: In many projects, if defect resolution is
any one of the above mentioned resolutions then

the defect status is set to “Deleted”.

The graphs have been plotted to show the distribution of
defects into effective defects and above mentioned
ineffective status categories. Figure-11 shows a graph

for 5 projects.

Following graph (Figure-12) has been drawn to highlight
the average distribution into effective defects and the
various ineffective defect categories for all the selected
projects. It is found that on an average 79% of total

defects are found to be effective.

Looking at the distribution of ineffective defects among
various categories, it is found that invalid defects arc
slightly higher than other types of ineffective defects.
While won't fix, Qut of date, Duplicate, Works for me
and Rejected forms smaller but almost equal sized

proportion.

6. Thscussion

We observe that F/OSS projects typically consist of a
small team of core developers who oversee the design,
development and evolution of the project. These active
developers are surrounded by a vast pool of users. A
subset of such users use the latest releases and contribute
bug reports or feature requests and many times submit
patches also. During the past few years, adoption of F/
0SS has increased considerably. Thereby it has raised
the interest of people to explore and participate in the
development process of F/OSS projects too. Current

study focused on evaluating the effectiveness of user
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participation for defect reporting among F/OSS projects.

Based on the results reported in section 5, we attempt to

address our research questions.

1. What is the rate of defect arrival? Does it show
some trend over the period? Does it show some
relationship with other project characteristics like
Downloads, Version Release etc.?

Answer: It is observed that in all the projects the

defect arrival pattern is quite inconsistent and

fluctuatihg. During the initial few months of project
hosting, defect arrival is very low. But later the
increasing downloads results in increasing users;
defect arrivals go high and then start diminishing.
An atiempt was made to analyze the fluctuating
pattern of defect arrival in context of project release
and number of downloads. In some of the projects
it has been found that spike in defect arrival pattern
occurs after major/minor release. It has also been
found that with new release, number of downloads
increases because existing users as well as
prosﬁective users downloads the project. But trend
lines corresponding to defect arrival patterns
highlight an overall downward trend which

signifies that projects are moving towards

stabilization.
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2.

How defect arrival is distributed among various
categories? Is there significant contribution towards
Gne category in comparison to .others?
Answer: F/OSS users can participate in variety of
ways through web enabled interface of
collaborative development sites. In most of the
projects it has:been observed that major
contribution from users is in form of bug reports.
In some of the projects, feature requests also play
significant role. But contribution of users for adding
patches is very low. The analysis of defect
distribution proves that the F/OSS users are helping
core team significantly in identifying bugs and

moderately in requesting new feature but not much

 in the development by adding patches.

How many users are participating in defect
reporting with respect to number of downloads as
well as in relation to core team size? Are they
participating regularly?

Answer: The consistent involvement of global
community of users makes the discovery and
elimination of defects easier as well as quicker [5].
It is seen that all the projects have quite large
number of downloads. These downloads could be

made by existing users for a new version release
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or prospective users may download it in
anticipation of use. There could be circum ances
that a project is repeatedly downloaded or

downloaded but never used.

Tt is observed that in comparison to total number
of downloads; the number of contributing users for
defects is quite low. But in comparison to core team
size, this figure seems to be quite significant.
Collaborative efforts of this largely geographically
distributed community help to make bugs shallow.
Figures about number of times each user is

participating are quite astonishing.

About one third of total defects are made by users
who are not registered on the Sourceforge.net.
There is ne specific reason for anonymous
participation but it seems that some users either do
not want to disclose their identity or do not want to
follow the lengthy procedure of registration. It has
been observed that even the most of the registered
users are not participating regularly. Looking at
the average of 20 projects, most of the users are
participating once, twice or thrice contributing
about one third of defects. A very few users are
participating more than three times but their active
participation is contributing the remaining one third
of the defects.

What percentage of defects reported are really
considered to be effective?

Answer: Every type of contribution made by a user
- can not be valid. Many times duplicate defects are
entered. There could be cases when defect can not
be reproduced. Some defects may be outdated. All
such cases would be leading to ineffective defects.
These ineffective defects need to be filtered from

the total reported defects to know ail those defects
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which need to be fixed. On an average about 20%
of aggregate defects are found to be ineffective.
Among Ineffective defects, Invalid defects form

the highest percentage.

7. ConcrusioN AND FuTure WORK

Generally F/OSS projects are developed by a small team
of core developers which is surrounded by a community
consisting of large number of globally distributed users.
Although size of this globally distributed community is
very small in comparison to total downloads for the
project, but their continual involvement is quite
significant in identifying bugs and moderate in requesting
features, But F/OSS projects are not able to attract much
contribution in form of patch submissions. Frequent
releases in F/OSS projects result in inconsistent defect
arrival pattern but an overall down trend indicates gradual
progress in stability and quality of the F/OSS projects.
The current work focused on evaluating the participation
of users from the perspective of defect reporting only.
The future work will be carried out to study the
participation of F/OSS users in defect resolution and
determine the efficiency of defect resolution process

among F/OSS projects.
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