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ABSTRACT 
 

The open source software development methodology is initiated from the concept of source code sharing. It 
has many promises in order to develop high quality software projects with low cost. There are certain 
issues which are associated with open source software development. This research paper is based on 
systematic mapping in order to highlight the issues of open source software development. An evidence 
based study is performed in order to accumulate the knowledge about these issues. This knowledge will 
help to reduce the failure rate of open source software projects. When the failure rate will decrease, then the 
success rate of open source software projects will also increase. By this way all the promises to produce 
software projects with good quality and low cost can be fulfilled without facing the hurdles. In this paper 
we will analyze the issues of open source software development in order to make its adoption easy across 
the world. In this paper the systematic mapping is used, which is a most suitable way. 

Keywords : Open Source Software Development, Proprietary Software Development, Open Source 
Software Project, Traditional Software Development, Evidence Base Software Engineering. 

1. INTRODUCTION 

OSS systems are “Software for which the 
human-readable source code is available for use, 
study, reuse, modification, enhancement and 
redistribution by the users of that software” [01]. 
There are great differences in OSSD and PSD. In 
OSSD the contributors are dispersed at different 
geographical locations and connected through 
internet. But in PSD, there are paid members 
[02]. Name of open source is demonstrating the 
software development methodology that depends 
on the geographical spread developers, which are 
communicated via internet. Source code 
availability for every one is the main and strict 
characteristic of OSSD. Therefore user and 
modify the source code for any personal use 
[03].  

An individual or a team of contributors develop 
the OSS project, than a prototype system is 
released. The released version is freely 
accessible to read and modify [04]. A framework 
similar to CATWOE technique describes the 
OSSD methodology, with the help of categories 
as what, why, when and where, how, who.  
CATWOE was described in 1981 [05]. When 
talking about types of OSS projects, it is 

estimated by Sourceforge.net that there are 13th 
types exist. These types are stated as “Clustering, 
database, desktop, development, enterprise, 
financial, games, hardware, multimedia, 
networking, security, system admin and VOIP” 
[06].  As like types of OSSP, there are three 
types of OSSP. These are “Exploration Oriented 
OSS”, “Utility Oriented” and “Service Oriented” 
[07]. Due to continuous released cycle in OSSD, 
code quality of produced product become high. 
In OSSD It is easy to fulfill market requirement 
due to continuous release cycle. There are two 
released principles exist, that are “released early” 
and “released often”. Project is evaluated by 
released early to same time. Released often 
probity of solution increased [04].   

In this paper we are exploring the systematic 
mapping in the field of OSSD (2000-2010). 
EBSE suggest systematic mapping technique, 
which explore the type, quality, quantity of 
research and describes the presented findings in 
specific knowledge areas. It also describes how 
to cumulate the knowledge. To perform the 
systematic mapping study, there are few steps as 
“planning”, “conduct the research” and 
“selection of primary study”. Systematic 
mapping is also involved in other software 
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engineering areas, like software testing, software 
design and architecture and software requirement 
engineering [08].  

2. BACKGROUND 

OSSD projects has very fast increasing growth 
rate. Source Forge Web site estimated that more 
than 500,000 users with afresh linked 700 per 
day and more than 50,000 projects with 60 
afresh linked per day [09][10]. “Gartner group 
estimated that 85% of enterprise companies has 
adopting the OSS and remaining 15% are 
moving to adopt in next few years” [11]. 
According to survey it has been reported that 13 
European countries has78% usage rate. It is 
reported that US organization has 87% usage rate 
[12]. According to the survey conducted in 2008, 
50% of website runs on apache web server. 
Source forge portal has 158669 registered 
projects included 27004 stable projects and 2414 
mature projects. Failure and success of OSSD is 
depending upon the health of open source 
community [13]. It has been reported that in 
planning phase 91.7%, in design phase 83.3%, in 
testing phase 91.7% developers do not use OSS 
tools [14].  
It has been reported by Richard Stallman that 
“worst threat to the free/open source software 
community comes from the use of software 
patents instead of copyright as a means of 
protecting intellectual property rights” [15]. In 
1950 s and 1960s open source software 
development has been initiated. During that 
period source code is free available completely 
in IBM without any conditions. UNIX first 
version was written in 1969 by Ken Thompson, 
in seventies whose source code was accessible 
freely. UNIX was commercialized in 1979. 
Commercialization of OSS was increased in 
1980 [16].Postgres was initiated in 1980 by 
Michael Stonebreaker, to resolve the issues of 
database management system. SQL language 
interpreter was merged with Postgres in 1994, 
which was named as Postdres95. This becomes 
POSTGRESQL. In OSSD POSTGRESQL was 
the first relational database system. In the 
development of POSTGRESQL, 49 active 
participants involved. In 1983 Richard Stallman 
established the free software foundation.  A 
flexible programming language named as PERL 
was developed in 1986 by Larry wall. PERL was 
used to write CGI script. Andrew Tanenbaum 
released the MINIX, the version of UNIX with 
complete source code. A version of UNIX 0.02 
was developed in 1991 by Linus Torvalds named 

as LINEX. After frustrating from MINIX, Linus 
Torvalds initiates LINEX a better operating 
system.  For this purpose he invites the 
participants to join the project through news 
channels. All the frustrated user of MINIX takes 
interest for contribution. In the 680 development 
days Linux 2.6 has 916 developers that have at 
least involved in one change. LINUX has 27,149 
changes in the complete development period, 
with 1.66 average changes per hour. 
Contribution of participants were accepted and 
rejected by Torvalds [17].   
BSD was released in 1993. New Linux 
distribution named as Debian Linux was 
developed by Lan Murdock. In 1994 leading 
distribution of Red Hat Linux was created by 
Marc Ewing. Leading HTTP server named 
Apache was developed in 1995. At the same time 
in 1995 MYSQL was developed as OSS and 
preparatory software. It has estimated that 11 
million installation and 50,000 downloads per 
day. Mozilla was released by Netscape in 1998. 
Alice was started by Rany Pausch in 1997; to 
automate the development of virtual reality 
systems. Direction of Alice was changed due to 
forking and then it version 2.0 was released. 
After forking Alice has converted into the system 
for teaching the programming language. There 
are paid developers involved in the development 
of Alice. The development period of Alice was 
1999-2007. Its development was quit slowly, 
therefore no version of Alice has been exist till 
2007 [16]. Many successful OSS projects are 
developed during the period of 1970-2000. In 
this period OSS development was not 
named.The term “open source”was proposed in 
late 1997 and early 1998 by Christine Peterson 
[15]. According to the estimation of Source 
Forge, out of 158669 projects only 17% projects 
are reached at the status of stability and 1.52% of 
the projects include at mature status. The 
responsibility of failure rate depends upon the 
community of OSSD [07].   
 

3. PLANNING OF MAPPING 

In this mapping we are gathering the knowledge 
about the issues of Open Source Software 
Development. This knowledge will help us to 
mitigate these issues of OSSD. 

RESEARCH QUESTION 

What are the issues of Open source software 
development? 
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This question will be answered in this 
mapping. But mitigation strategies will not 
be discussed here. 
 
SEARCH STRATEGY 
 
Software engineering database are used for 
searching primary studies. In these electronic 
databases we use the search string, keywords. 
 
KEYWORDS 

The following keywords are used for searching 
the studies. ({open source software 
development} OR {free software development} 
OR {Free/OSSD} OR {Free/Libre}) AND 
({Drawback*} OR {limitation*} OR 
{disadvantage*} OR {risk*} OR {problem*} 
OR {con*} OR {drawback*} OR {flaw*} OR 
{lack*}) 

 

 

4. SELECTION OF PRIMARY STUDIES 

In this stage of SM, the source of studies 
selection and their inclusion, exclusion 
criteria has been discussed. 

SEARCH ENGINE 

Search strings are used in advance search of 
softwareengineering databases, which are 
following; IEEE, ACM, Science direct, Springer 
link, Google scholar, ISI web of knowledge. 

INCLUSION CRITERIA 

Research papers will be included on the basis of 
reading their titles and abstracts. 

• Research papers relevant to open source 
software development issues will be 
included 

• Primary studies written in English 
language will be considered 

• Only case / field studies, experiments 
and experience/industrial reports will be 
included for gathering evidence from 
literature 

• Research papers which are based on the 
expert opinion will be included 

• Research papers related to the topic, 
which do not provide evidence, will be 
included as weak evidence 

EXCLUSION CRITERIA 

• The following type of papers will be 
excluded. 

• Textbooks and web pages will be 
excluded 

• Primary studies of simple open source 
software will be excluded 
 

5. CONDUCTING MAPPING 

If a paper is published in several conferences or 
journals then the most complete version, on the 
basis of studies discussed in the article, will be 
included. Selected primary studies are 510. But 
in further evaluation of these studies we have 
included the studies that are most appropriate to 
the topic. 

Table: 1 

Database Publications 
IEEE 205 
ACM 103 
Springerlink 124 
Science direct 78 
Total 510 

The primary studies included in this mapping are 
15. These are the strong evidence that describes 
the issues of OSSD. These studies are allocated 
in the following table. 

Table: 2 

Database Primary Studies 
IEEE 7 
ACM 2 
Google. Scholar 6 
Total 15 

Relevant studies are shown in the following 
table: 

Table: 3 

Database Relevant Studies 
IEEE 3 
ACM 1 

Google. Scholar 3 
Total 7 

ANALYSIS OF MAP 
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We have analyzing the following studies in detail 
and gather the relevant knowledge. These 
evidences describe the issues of OSSD. 

 

Table: 4 

Reference  Primary Studies 
[1]  DominikErtl, HaraldKrapfenbauer (2009) “A case study of developing an IDE for Embedded 

Software Using open source”, Software Engineering Advances, 2009. ICSEA '09. Fourth 
International Conference, Pages 191 – 196 

[2]  Lintula, H.;   Koponen, T.;   Hotti, V. (2006), “Exploring the maintenance process through the 
defect management in the open source projects four case studies”,  Proceeding of international 
conference on Software Engineering Advances, International Conference 

[3]  SandroMorasca, DavideTaibi, DavideTosi (2009), “Towards Certifying the Testing Process of 
Open-Source Software: New Challenges or Old Methodologies?” Pages (25-30) 

[4]  Alexander gaudeul (2003), “The (LA)TEX Project -A case study of open source software” 
Pages (132-145) 

[5]  Douglas C. Schmidt ,  Adam Porter,(2001) “Leveraging open source communities to improve 
the quality & performance of open source software”, First Workshop on Open-Source 
Software Engineering 

[6]  Manuel Sojer,  Joachim Henkel, (2010), “Code Reuse in Open Source Software Development 
Quantitative Evidence, Drivers, and Impediments”, Journal of the Association for Information 
Systems pages (869-901) 

[7]  Stefan Haefliger, Georg von Krogh, Sebastian Spaeth, (2008), “Code Reuse in Open Source 
Software”, journal ofManagement Science,pages (180-193) 

[8]  JesperHolck, NielsJørgensen, (2003), “Continuous Integration and Quality Assurance: a case 
study of two open source projects”, Australasian Journal of Information Systems 

[9]  Martin Michlmayr, Francis Hunt, David Probert, (2005), “Quality Practices and Problems in 
Free Software Projects”,  Proceedings of the First International Conference on Open Source 
Systems Genova 

[10]  Kevin Gary, Harry Koehnemann,  John Blakley,  Cheryl Goar, Holly Mann, Al Kagan, (2009), 
“A case study: Open source community and the commercial enterprise”, Sixth International 
Conference on Information Technology: New Generations 

[11]  Elisa Yumi Nakagawa, Elaine Parros Machado de Sousa, Kiyoshi de Brito Murata, Gabriel de 
FariaAndery, Leonardo BitencourtMorelli and Jos´e Carlos Maldonado , (2008),“Software 
architecture relevance in open source software evolution: A case study”, Annual IEEE 
International Computer Software and Applications Conference 

[12]  IoannisStamelos ,  Lefteris Angelis ,  ApostolosOikonomou ,  Georgios L. Bleris (2002), 
“Code quality analysis in open source software development”, Information Systems Journal 
pages 43-60 

[13]  Michael W. Godfrey and QiangTu, (2000), “Evolution in Open Source Software: A Case 
Study”, Software Maintenance, 2000. Proceedings. International Conference, pages(131-142) 

[14]  Dinh-Trong, T.;   Bieman, J.M (), “Open source software development: a case study of 
FreeBSD”, Software Metrics, 2004. Proceedings. 10th International Symposium, pages (96-
105) 

[15]  Hyrum K. Wright and Dewayne E. Perry, (2009)“Subversion 1.5: A Case Study in Open 
Source Release Mismanagement” ,FLOSS '09 Proceedings of the 2009 ICSE Workshop on 
Emerging Trends in Free/Libre/Open Source Software Research and Development 

 

RELEVANT STUDIES 
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These are the relevant studies that are selected from the primary studies. Focuses of these studies are 
described the following table.  

Table: 5 
Reference Relevant studies 
[01] Analyze the developers communication within open source software projects and Identifying 

benefits and pitfalls for case study 
[02] Focus of the studies is to highlight the maintenance process of OSSD by defect management 

system. 
[03] Introducing the idea of certifying the testing process of oss systems and highlighted issues of 

testing in oss products. Show how certifying testing process can be applied in real world by 
case study. 

[05] Describe the key challenges of open source software development by case study to improve 
the quality and performance of open source software projects. 

[07] This study uses quantitative and qualitative data gathered from a sample of six open source 
software projects to explore two sets of research questions derived from the literature on 
software reuse in firms and open source software development. 

[08] Investigate the use of continuous integration in FreeBSD and Mozilla 
[09] Exploratory interviews performed with free software and open source developers. Quality 

practices as well as actual quality problems are presented. 
 

MAPPING OF ISSUES IN OPEN SOURCE SOFTWARE DEVELOPMENT 

The issues are described in the table. By mitigation of these issues, failure rate of OSSD can be decreased. 

Table: 6 
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2000  • •          [13] 

2001  •  • •        [02] 

2002         • •   [12] 

2003       •      [08] 

2004           •  [14] 

2005        •     [09] 

2006  •           [02] 

2008      •       [07] 

2009 •          • [01], 
[15] 

2010      •       [06] 
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6. CONCLUSION 

In this systematic mapping first we have gather 
the relevant publications from electronic 
databases. Then apply inclusion and exclusion 
criteria. After final selection we have apply the 
methodology of systematic mapping. In this 
systematic mapping we have described the issues 
that should be mitigated. These issues are 
involved in the OSSD. By the mitigation of these 
issues, lot of OSS projects becomes successful.In 
our map, we have discussed all the issues from 
2000 to 2010. 

7. FUTURE WORK 

In future a complete systematic literature review 
is required to mitigate the issues of OSSD. By 
the mitigation of issues through SLR, we have 
appropriate solution. Therefore in the current 
development of OSS projects, it will be helpful. 
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