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Abstract— Mining software repositories (MSR) is an 
important area of research. An international workshop on MSR 
has been established under the umbrella of international 
conference on software engineering (ICSE) in year 2004. The 
quality papers received and presented in the workshop has led to 
initiate full-fledged conference which purely focuses on issues 
related to mining software engineering data since 2007. This 
paper is the result of reviewing all the papers published in the 
proceedings of the conferences on Mining Software Repositories 
(MSR) and in other related conference/journals. We have 
analyzed the papers that contained experimental analysis of 
software projects related to data mining in software engineering.  
We have identified the data sets, techniques and tools used/ 
developed/ proposed in these papers. More than half of the 
papers are involved in the task accomplished by building or using 
the data mining tools to mine the software engineering data. It is 
apparent from the results obtained by analyzing these papers 
that MSR authors process the raw data which in general publicly 
available. We categorizes different  tools  used in MSR on the 
basis of newly developed, traditional data mining tools, prototype 
developed and scripts. We have shown the type of mining task 
that has been performed by using these tools along with the 
datasets used in these studies. 
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I.  INTRODUCTION  
Data mining is a burning topic of current day’s research. 

Data miners are building the prediction models, pattern 
identification tools and techniques by mining the large 
repositories of data generated through the use of information 
technology in various domains. The accessibility of data is very 
limited.  The source code of the software was not at all 
available until the birth of open source software and open 
access. The software development and maintenance process 
generates a very huge amount of data. This data varies from 
source code development to the bug reports data. The source 
code of the software is publicly available in open source 
software. The open source software provides source code of the 
software for further development and enhancement of the 
software. The data varies from versions to versions, change log 
data, web usage data, version archives, discussion forums on 
bug reports etc. The failure data is also maintained using 
different bug reporting and tracking system. The reported bugs 
contains many attributes such as severity, priority, components, 
operating system used, summary, description of the reports and 
status updates of the bug reports as time series. This data is 
very useful in conducting the research on software reliability, 

finding developer expertise, quality of software, resource 
utilization, effort, cost and time estimation, duplicate detection, 
dependency analysis, bug prediction, impact analysis, guiding 
co-change analysis, change prediction, and many more. To 
perform these analyses, we require the access to software 
repositories and analyze it which is called mining software 
repositories (MSR). We can use already build and matured data 
mining tools to perform these analytical task. Many data 
mining tools are available in the market but due to very high 
price, it is generally beyond the reach of the general 
researchers. Software practitioners and researchers are 
recognizing the benefits of mining this information to support 
the maintenance of software systems, improve software 
design/reuse, and empirically validate novel ideas and 
techniques. In this study, we have considered only those papers 
which have used the data mining tools. We have also 
considered the papers which are of special interest from the 
MSR Challenge which started in the year 2006. The MSR 
challenge is an opportunity to researchers to apply, compare 
and challenge methods and tools with a common repository. 
The accepted papers from MSR Challenge have also been 
published in the proceedings as short papers. Our main 
contribution of the paper is to identify the task of data mining, 
datasets and tools used in mining software repositories. Rest of 
the paper is divided into five sections. Section 2 describes the 
importance of mining software repositories. Section 3 provides 
the tools used by the researchers in MSR while section 4 
describes the data sets used by them for empirical validation of 
the results. Section 5 specifies the results and discussions and 
finally paper is concluded in section 6 with a future research 
direction. 

II. MSR AND ITS IMPORTANCE 
The inception of mining software repositories (MSR) 

workshop started in 2004 as a workshop session of highly rated 
international conference on software engineering (ICSE). The 
popularity and research areas discusses in the workshop led to 
the full fledged working conference on MSR in 2007. The 
Mining Software Repositories (MSR) analyzes the rich data 
available in software repositories to uncover interesting and 
actionable information about software projects [1]. Software 
repositories such as source control systems, archived 
communications between project personnel, and defect 
tracking systems are used to manage the progress of software 
projects. Software engineering researchers are recognizing the 
benefits of mining these repositories to support the 
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maintenance and evolution of software systems, improve 
software reusability, and empirically validation of novel ideas 
and techniques. Research in mining software repositories are 
mainly focuses on identifying and development of new tools 
and techniques to uncover the ways in which mining these 
repositories can help to understand software development and 
software evolution, to support predictions about software 
development, and to exploit this knowledge concretely in 
planning future development.  

In the present study, we have considered the MSR 
conference proceedings since 2007 to 2012 along with other 
related papers. Full length papers from the proceedings have 
been downloaded and studied including the presentations for 
the key note talks from the MSR website. Number of papers 
considered under study has been shown in table I and 
subsequently shown in figure 1. The trends regarding the 
number of papers related to mining tasks are decreasing in 
initial year i.e., from 2007 to 2010 but it significantly increases 
in 2011. This shows the people start taking the interest in 
conducting the research in mining with software engineering 
resources.  

TABLE I.  RESEARCH PAPERS CONSIDERED UNDER STUDY  

S.No. Year No. of papers 
1 2007 33 
2 2008 25 
3 2009 19 
4 2010 16 
5 2011 31 
6 2012 22 

 

 

Figure 1 Trends of Number of  papers considered under study 

III. TOOLS USED IN MSR 
Most of the researchers used already developed tools for 

data mining tasks in software engineering repositories. Few of 
the researchers developed new tools and scripts for their 
mining tasks. These tools are used mainly for data extraction 
from repositories, required data filtering, pattern finding, 
learning and prediction. Some researchers developed tools for 
creating the workflow for data retrieval to predictions while 
others are interested in writing their own customized scripts in 
various programming languages instead of using already 
developed tools. The basic comparisons of the data mining 
tools are categorized in four categories such as newly created 

tools, traditional data mining tools, prototype 
developed/implemented and scripts. In few papers, researchers 
have written the scripts in python, java languages which is used 
as plug-in for eclipse environment. The tools reported as newly 
developed or created are also integrated in eclipse or in some 
already established data mining tools. Some researchers 
initiated the tool development process as prototype 
development and its implementation as their preliminary 
results. There are researchers who are reluctant to mention the 
tools used for analysis. This analysis varies as regression, 
correlation, logistic regression and other exploratory analysis 
of the data. The tools are categorized into four classes namely, 
newly developed tools, traditional data mining tools, prototype 
development/implementation, and scripts. The categorized list 
of tools is shown in table II.  

TABLE II.  MSR TOOLS 

Types Tools 
Newly 
Developed 

Exempler[8], CloneTracker[11], sqminer[13], 
CallExtractor[14], J-REX on MapReduce[15], 
REXML(Ruby for XML)[16], Ruby Porter Stammer 
and Ruby Classifier[16], FPLearner[17], 
FPClassifier[17], EvoOnt[18], iSPARQL[18], Deep 
Intellisense[19], Operation Recorder[20], 
SpotWeb[21], PopCon[22], CP-Miner[23,24], 
PatchMiner[25], Binary Analysis Tool (BAT)[26], 
Anchored signature matching and Rationalizer[27], 
SeCold[59], rodrigorgs2[61], checkstyle[97], 
Apache Pig [98], Marmoset[99], Evolizer[100], 
Swanson's Maintenance Classification[101] 

Traditional 
data 
mining 
tools 

CodeFinder[9], CodeBroker[10], R Tools[28], 
WEKA toolkit[29], GIT and GitMining Tools[30], 
KEEL[31], RapidMiner[32], SAS Text Miner[33], 
SPSS Clementine [34], GNUPlot[35], Matlab[36], 
CCFinder[12], SourceMonitor[37], MALLET[39], 
CTAGS[],CHANGEDISTILLER and EVOLIZER 
suite[41], UCINET[42], UNDERSTAND[43], Unix 
Diff utility, CVSAnalY tool[45], FLOSSmole[47], 
Simian[49, 50], Statistica[107] 

Prototype Bug report assignment on eclipse[51], Automatic 
Labeling of Software Components in Java[52], How 
developers work together in Tomcat and JUnit[53], 
defect correction effort using the defect data 
collected from a Japanese multi-vendor information 
system development project COSE [54], which 
methods are cloned and which methods are changed 
in each transaction in DNSJava[55], Renaming 
recommendation system[56] 

Scripts Eclipse, FreeBSD, GNOME, Apache and Apache 
Ant, Java Generics adoption[62] 

 

SourcererDB [86] is a relational database containing 
entity/relationship models of the projects from the Sourcerer 
Java Repository. This is contained a repository of 18,000 Java 
projects downloaded from Apache, Java.net, Google Code and 
Sourceforge. Spotweb [21] is a Spotnet implementation in 
PHP. Spotnet only shows actual spots. Spots are manually 
created by humans which categorize them and provide an 
image and description for the spot. EvoOnt [18] is a set of 
software ontologies and data exchange format based on OWL. 
It provides the means to store all elements necessary for 
software analyses including the software design itself as well as 
its release and bug-tracking information. Tool callextractor 
[13] is used for extracting call sequences based on the srcML 
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format (www.sdml.info/projects/srcml) and the tool sqminer 
for mining frequent patterns. Tool sqminer [13] has been used 
for mining the ordered patterns, variants, and violations 
directly from the ordered patterns extracted by callextractor. In 
addition the tool sqminer was configured for itemset mining to 
mine the unordered patterns, variants, and violations from the 
unordered patterns formed from the ordered patterns extracted 
by callextractor. 

IV. DATASETS USED IN MSR 
Software repositories consists of different data sets namely, 

source control systems, archived communications between 
project personnel, source code repositories, bug repositories, 
mailing lists, concurrent versioning system (CVS) repositories, 
stack traces, web usage logs and other project repositories. 
Generally, people used various types of data from MSR 
Challenge and popularly known source code repositories as 
Linux (linux.org) Kernel, Eclipse (eclipse.org), GNOME 
(gnome.org), Mozilla (Mozilla.org), FreeBSD (freebsd.org), 
NASA’s PROMISE (promisedata.org), MySQL (mysql.com), 
Postgres (postgresql.org),  Python (python.net), AgroUML 
(agrouml.tigris.org), Apache (apache.org), Wikipedia 
(Wikipedia.org), OpenOffice (openoffice.org), JBOSS 

(jboss.org), JEDIT (jedit.org) and Linux distributions. The raw 
datasets of various versions used by the researchers are 
available for download from project repositories such as 
sourceforge (sourceforge.net), BugZilla (www.bugzilla.org/), 
Promise (promisedata.googlecode.com), CVS, etc. Very few 
researchers provided the processed datasets for replication of 
the study which can be used to run and build new experiment 
to further find some insights in the data. The summarized list of 
data sets, tools and their applications are shown in table III. 

V. RESULTS AND DISCUSSIONS 
We have studied around 150 papers from MSR conferences 

and other IEEE conferences as shown in table I. These tools are 
used to mine useful information from software repositories to 
enhance the quality of software product. We have categorized 
the tools on the basis of newly developed, traditional data 
mining tools, prototype developed/implemented and scripts. 
The names of different tools along with their types/categories 
have been shown in table II. We have also presented a 
comprehensive list of applications with respect to tasks of data 
mining, tools along with their and datasets used as mentioned 
in different MSR related research papers in table III.  

TABLE III.  TOOLS AND THEIR APPLICATIONS 

S.No. Application(s) Tools Developed/Used or 
task performed 

Dataset(s) 

Data Processing and Exploration 
1.  Finding highly relevant software projects from a large archive of executable 

applications Exemplar (EXEcutable exaMPLes ARchive) for finding highly 
relevant software projects & information retrieval and program analysis[8] 

Exemplar, CodeFinder, 
Codebroker 

Sourceforge.net 

2.  MapReduce to Support Research in MSR[15] J-REX on MapReduce Eclipse, BIRT and 
Datatools 

3.  Summarizes and displays historical information about source code[19] DeepIntellisense Source Code repository 
4.  Mechanism for recording all editing operations a developer has applied to source 

code on an integrated development environment[20] 
OperationRecorder - 

5.  Exploration of promise and perils of mining OSS[30] Git Mining Tools Git Repository 
6.  Information and Data retrieval and storage[48] 

 
Flossmetrics, Sourcerer, 
Alitheia Core project, 
FLOSSmole 

Github and GHTorrent, 
MongoDB 

7.  Open and collaborative platform for sharing software datasets crawling, 
extracting, and representing facts from different resources as Linked Data[59] 

SeCold (http://secold.org/) - 

8.  Amassing and indexing a large sample of version control systems[75] Exploration in general Sourceforge and 
googlecode 

9.  Collecting and pre-processing data, calculating metrics, and synthesizing 
composite results[76] 

Alitheia Core tool CVS 

10.  Rich dataset of source code to facilitate the sharing of extracted data[86] SourcererDB 2,852 open source Java 
projects 

11.  Data preparation and analyzing large Software Repositories [98] Apache Pig Eclipse project repositories  
Classification 
1.  Mining Usage Data how software systems are actually used in practice GNU R tool Firefox and Chrome 
2.  Severity prediction of bug reports [16] 

 
Developed in Ruby 
(REXML, Porter Stammer 
and Classifier) 

Mozilla, Eclipse and 
GNOME components 

3.  Detect fault-prone modules [17] FPLearner and 
FPClassifier 

agroUML project  and 
eclipse BIRT 

4.  Software, bug, version ontology model (Som, Bom, Vom)[18] EvoOnt, Isparql Eclipse and Bugzilla 
5.  Code-search-engine-based approach that tries to detect hotspots in a given 

framework by mining code examples[21] 
SpotWeb JUnit and Log4j 

6.  Bug has diagnosed and fixed in some other branches. These branches have 
diverged over the years and many code are appear to be similar but are not exactly 
the same.[25] 

CP-Miner, PatchMiner Source Code 

7.  System for code clone detection in binaries[26] Binary Analysis Tool (BAT) Linux kernel 
8.  To identifying library version information within a given Java application[27] Anchored signature matching Maven2 repository 
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9.  Software Defects Using Topic Models (code quality) [40] MALLET Mozilla Firefox, Eclipse, 
and Mylyn 

10.  Predict Types of Code Changes( Fine-grained source code changes) [44] EVOLIZER suite, UCINET, 
UNDERSTAND, 
CHANGEDISTILLER, 
Rapid Miner 

Eclipse platform and 
Azureus3 

11.  Impact on the development team for transition from a company-backed to a more 
community-backed project [46] 

CVSAnalY tool, GNUplot Mozilla 

12.  Bug report assignment [51] Develect (Prototype) Eclipse  
13.  Number (amount), density (amount per time unit)of co-change, change in 

containing clones & Tool measures which methods are cloned and which methods 
are changed in each transaction [55] 

Prototype tool, CloneTracker 
(Uses CCFinder to detect 
clones, CTAGS to detect 
where methods start, and 
CVS commands to extract 
information from the source 
code repository) 

DnsJava (implementation 
of a domain name system) 

14.  Verification of Bug Fixes, Software product and process quality. The tool is 
accessible at https://sites.google.com/site/rodrigorgs2/msr2012 [61] 

Rodrigorgs2 (Developed) 
 

Eclipse and NetBeans bug 
repositories 

15.  Comparing fine-grained source code changes and code churn for bug prediction 
[63] 

CHANGEDISTILLER Eclipse platform 

16.  Induction of external developers as code committers and find out his 
trustworthiness[64] 

Automated approach based 
on mining code repositories 
and bug-tracking systems 

Eclipse projects 

17.  Automated topic naming to support cross-project analysis [65] “Automated labelled” topic 
extraction using LDA in CVS 
and Bit-Keeper 

MySQL and MaxDB 

18.  To inform developers who are presenting historical information either directly 
from or mined from software repositories[67] 

Deep Intellisense tool, 
Rationalizer 

- 

19.  Visualization techniques to user profiles and repository metadata for (a) follower 
relationships, (b) successive commits, or (c) contributions to the same project [68] 

geo-scatter maps, small 
multiple displays, and matrix 
diagrams 

GitHub source code 
hosting service 

20.  Predicting fault-proneness of software modules [69] Rational XDE (UML), 
Rational ClearCase (VCS), 
Rational ClearQuest (For 
Bug Tracking), WEKA and 
SPSS 

Integrated healthcare 
system in the Netherlands 

21.  Mining Security Changes [70] Scripts  FreeBSD 
22.  Finding copy and clones of the code of the system and then applies the 

classification based on the version information available from the system’s 
subversion repository [50] 

Simian  
 

GNOME 
Desktop suite 

23.  Predict bug lifetimes [71] WEKA toolkit FreeBSD bug repository 
24.  Predicting security bug reports [72] SAS Text Miner Cisco software system 
25.  Build defect prediction models and visualize the prediction quality along the time 

axis to identify concept drifts[78] 
WEKA Eclipse, OpenOffice, 

Netbeans and Mozilla 
(CVS and Bugzilla) 

26.  Author entropy is used to characterize author contributions per file[80] Python script implemented 
by Taylor et al. and custom 
Java program to aggregate 
the output of each Python 
script execution 

GNOME suite of desk- 
top applications 

27.  Mining Search Topics from Usage Log of Code Search Engine [81] Dragon Toolkit (LDA topic 
modeling feature) 

Usage log of Koders, one 
of the major commercial 
code search engines 

28.  History of Synchronous Changes to Refine Code ownership[82] Syde tool in Java with 
Eclipse 

Speed 
http://www.cpmbraxis.com 

29.  Jazz provides huge opportunities for software mining and defect prediction[83] Jazz Jazz repository 
30.  Automatically mine repositories and link information across repositories & 

Bugzilla bug tracker and Launchpad bug tracker [84] 
HTMLScraper  used to 
implement HTML 
downloader and HTML 
parser 

Fedora, Ubuntu, Suse, 
RedHat, and Firefox 

31.  Determine earlier changes which may have introduced bugs[85] FindBugs and Pylint  Groovy, CherryPy, Python 
32.  Emergent Expertise Locator[88] EEL is implemented as a 

Java plug-in for Eclipse 
Eclipse project, Firefox 
and Bugzilla 

33.  Mining refactoring decision and software change history[90] IDE plug-in for the Squeak 
Smalltalk environment, under 
the moniker “SpyWare” 

Created a software change-
based software 
repository 

34.  For each class of revision, does the frequency of those revisions increase (or 
decrease) softChange for CVS repositories and bt2csv for BitKeeper 
repositories[91] 

Hiraldo-Grok- an OCaml 
based spin off of Grok used 
for answering statistical 
based queries, R- a plotting 

MySQL database 
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and statistics package, 
GNUPlot - a graph plotting 
package. 

35.  To assess the personality of core OSS developers Personality type of developer 
new, current, departing developer[92] 

WEKA Apache httpd server 

36.  Probabilistic Author-Topic model for mining developer contributions and 
similarities[96] 

Matlab implementation of the 
LDA-based AT algorithm 
from 

Eclipse 3.0 source code 

37.  Classifying the maintenance commits as per their types[101] Swanson's Maintenance 
Classification 

Nine open source projects 
(Boost, Egroupware, 
Enlightenment, Evolution, 
Firebird, MySQL, 
PostgreSQL, Samba, 
Spring framework) 
commits repositories 

38.  Severity prediction of reported bug based on bug report data[104] RapidMiner PITS projects, selected 
components of Eclipse, 
Mozilla and GNOME 

39.  Priority prediction of reported bugs based on bug repositories[106] RapidMiner Eclipse Ver2 and Ver3, 
Open Office (Database, 
Spreadsheet and Power 
point packages) 

Association 
1.  Software co-change prediction using association (Frequent pattern mining)[13] Sqminer KDE, Apache, jEdit, and 

GCC 
2.  Item set and sequential-pattern mining for function-call usage patterns from source 

code with association[14] 
Tool callextractor for 
extracting call sequences and 
sqminer for mining frequent 
patterns 

Linux kernel v2.6.14 

3.  How Developers Work Together? [53] Prototype tool for 
visualizations 

JUNIT and TOMCAT 

4.  Studying how terms (identifier atomic components) change in source code 
identifiers[56] 

Renaming recommendation 
system 

Eclipse-JDT and Tomcat 

5.  Mapping bug reports to the changes for fixing the bugs. These fixes identified 
buggy code lines Association (bug introducing changes) [57] 

Git and Diff Android 

6.  How Java developers use generics by mining the changes made by prior 
researchers.[62] 

Java Generics adoption History of 20 popular open 
source Java programs 

7.  Automated Dependency Resolution[74] Sourcerer (Modified in 
Eclipse) 

Maven2 Central 
Repository 

8.  Rule violations to fault fixing changes[77] Qmore and CMSynergy Component of the NXP 
TV platform (referred TVC 
for TV component) 

9.  Defect correction effort using the defect data collected from a Japanese multi-
vendor information system development project using association rule mining [54] 

Prototype implementation Probe information system 
carried out by members of 
the COSE 

10.  Patch submission and acceptance into the codebase[93] Built-in tools Apache, Python, Postgres 
SQL, 
and MySQL  

Software Evolution 
1.  Evolution of the Linux kernel using code-clone analysis and the code-clone 

coverage metrics [12] 
Used clone detection tool 
CCFinder 

136 versions of 
the stable Linux kernel 

2.  Faster Releases Improve Software Quality [38] SourceMonitor source code repository 
(i.e., Mercurial), crash 
repository (i.e., Socorro), 
and bug repository (i.e., 
Bugzilla) 

3.  Analyzing samples of the committed code (evolution of data races) [58] Race detectors with 
RoadRunner dynamic 
analysis framework 

JEdit and Columba 

4.  To detect more distinct topics as well as more sensitive and accurate topic 
evolutions[66] 

Diff model - 

5.  Automatic Labeling of Software Components and their Evolution[52] Prototype implementation  Java 6.0 API (packages, 
classes (interfaces, 
annotations, and nums), 
fields, methods and type 
parameters) and JUnit 

6.  Social Interactions to Release History During Software Evolution mapping 
discussion archives to the source code changes[89] 

Implementation as a set of 
scripts 
 

LSEdit and Apache Ant 

7.  Learning about the program and software evolution [99] Marmoset CVS repositories over 
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51,502 snapshots of 
participating  students 

8.  Discusses about meta-models for evolution data, data analysis and history mining, 
software quality attributes, as well as visualization of analysis results [100] 

Evolizer AgroUML 

9.  Supporting Architecture Evolution by Mining Software Repositories [102] Custom Made Software 
(ClearCase Scripts) 

Software system of Philips 
Healthcare MRI 
(Versioning system) 

Others (regression analysis, topic mining, social network analysis, topic categorization, cross referencing of source code, linkages with different 
repositories, etc.) 
1.  Provides a bridge between high-level design documentation and low-level API 

documentation by statically analyzing a framework and several of its clients[22] 
PopCon Eclipse 

2.  Improving Defect and Effort Prediction Models[60] 
 

R Code (Developed) Xalan, Lucene, CHINA 
and NASACoC, 
PROMISE2007 

3.  Stability of network metrics in the presence of inadequate and missing data using 
social network analysis metrics[73] 

Constructing information 
flow network 

Apache, MySQL, and Perl 

4.  Fault prediction models[79] Regression (Exponential) Business maintenance 
system that has had 35 
releases 

5.  Predict the fixing effort[87] Lucene framework Effort data from the JBoss 
project 

6.  Prioritize warning categories by analyzing the software change history and 
Warning prioritization through bug finding tools[94] 

FindBugs FindBugs, JLint, PMD, 
Columba and jEdit 

7.  Modelling and predicting bug lifetimes[95] WEKA toolkit Eclipse Bugzilla database 
8.  Normative behaviour in open source software development from the data available 

in various software repositories [97] 
Checkstyle Checkin the coding 

convention of Java Code 
9.  Predicting the effort aware models using three datasets by preparing a code in R 

tool [103] 
R Tools Module (i.e., file and 

package) datasets from 
v.3.0, v.3.1 and v.3.2 in 
each subproject (Platform, 
JDT and PDE) from the 
Eclipse CVS repository 

10.  Bug prediction using Support Vector Regression[105] Statistica Layout sub-components of 
Mozilla projects (BASE, 
TABLES, and XUL) 

 

We have studied and explored the research papers 
presented in MSR conferences related to data mining tools 
involvement. We found that major task mentioned in the papers 
are classification, association, data processing & data retrieval, 
software evolution and others as shown in figure 2. We have 
also found that data retrieval, pre-processing and post 
processing of the data are most important and mentioned in 
most of the papers.  

 

Figure 2 Mining tasks in MSR 

 

 

Figure 3 Mining Tools in MSR 

This is a time consuming task as data is not available in the 
required format of the available and developed data mining 
tools. The data processing mainly involves with data 
preparation, data visualizations, data summarization, and 
visualization of results. The classification tasks mainly include 
bug prediction, detection of defect prone modules, change 
prediction, severity prediction of bug reports, bug report 
assignment etc. The association rule mining involves 
dependency analysis, guiding co-change analysis, function call 
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usage pattern finding, mining the change made by prior 
developers, changes towards patch submission, etc. The others 
category includes the task related to regression analysis, topic 
mining, social network analysis, topic categorization, cross 
referencing of source code, linkages with different repositories, 
etc. The techniques mainly used are Naïve Bayes, Support 
Vector Machine, Frequent item set mining etc. 

The tools used to carry out these tasks are mainly custom 
developed and implement in eclipse environment, R library and 
custom build self made code. While some of the researchers 
are used already developed tools such as R, Weka, GNUPlot, 
RapidMiner, etc. The contribution of various tools used in 
MSR papers are shown in figure 3. The use of tools depend on 
the data mining task being performed on the extracted data and 
availability of techniques used to accomplish the required task 
available in the data mining tools. The major contribution of 
tools is in others category. The others category includes the 
tools from open as well as commercial software. The 
commercial tools used for mining software repositories are 
mainly SAS, SPSS, Statistica, Matlab and many other 
proprietary tools. This category also includes the native tools 
developed by the established research group. The second most 
popular category of tools is by using the Eclipse development 
platform. The researchers also focus on development of the 
tools based on their specific requirement using Eclipse 
platform. As we know that Eclipse is an integrated 
development environment (IDE) provides the integration of 
Java, JSP, C, C++, Perl, etc. The contribution of the open 
source software tools such as WEKA, R, RapidMiner are 
gaining popularity and proven to be promising tools in the 
literature as these tools provide the flexibility of development 
of new tools as well as plug-in. The tools mainly gaining 
popularity which are having the functionality of creating a 
workflow/knowledge flow. Workflow consists of accumulation 
of more than one task as a single package. In this workflow, 
users need to change the paths for data and techniques required 
for their task. 

Most commonly used applications in MSR are modeling 
and predicting changes, detection of defect prone modules, 
finding bugs and their lifetimes, dependency and co-change 
prediction, developer expertise, predicting type of code 
changes, severity, assignment, effort estimation, automated 
task of mining repositories and link information across these 
repositories etc. 

Recent mining software repositories conferences are 
focusing towards the following topics 

i. Discovering relationships in various software repositories 

ii. Bug prediction 

iii. Detection of fault prone modules/files 

iv. Co-change prediction and association with other 
classes/files/modules 

v. Severity, priority and assignment of bug reports for fix 

vi. Duplicate bug reports detection 

vii. Analysis of cross referencing of bug fix and code change 

viii. Software evolution and prediction of time of next release 

ix.  Text mining for topic mining, social network analysis, 
code co-occurrence, methods recommenders etc. 

VI. CONCLUSIONS 
The repositories related to software development and 

evolution helps in improving the quality of software product. 
The most challenging part is how to extract the useful 
data/information from the repositories which can help in 
developing the software as well as ease the software 
development process. In this paper, we have surveyed MSR 
and other related papers to understand the usage of different 
tools. We have studied the purpose of tools along with the 
dataset used. We have also classified the list of tools based on 
newly developed, traditional data mining, prototype 
development and scripts to achieve the desired tasks of data 
mining. We have studied different task/ activities of data 
mining which performed on software repositories to improve 
the quality, reliability, development, maintenance and 
evolution. We have also found that major mining task in 
software repositories is classification. The tools used in mining 
software repositories are varied based on the availability of 
tools and most of the people used combination of various tools 
for their desired task.  

We have not completely studied the functions of all tools 
used in MSR conference papers but we have studied their 
applications in mining software repositories. This study will 
help the researchers in getting tools for their application in 
initiating the research on mining software repositories. 
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