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The Mining Software Repositories (MSR) field analyzes and cross-links the rich data
available in software repositories to uncover interesting and actionable information about
software systems and projects. Examples of software repositories are:

* Historical repositories such as source control repositories, bug repositories, and
archived communications record information about the evolution and progress of a
project.

* Run-time repositories such as deployment logs contain information about the
execution and the usage of an application at a single or multiple deployment sites.

* Code repositories such as Sourceforge.net and Google code contain the source code of
various applications developed by several developers.

Software repositories are commonly used in practice as record-keeping repositories and
are rarely used to support decision-making processes. For instance, historical repositories
are used to track the history of a bug or a feature, but are not commonly used to determine
the expected resolution time of an open bug based on the resolution time of previously-
closed bugs. Mining these historical, run-time and code repositories, we can uncover useful
and important patterns and information. Developers can use historical information to
propagate changes to related artifacts, instead of only using static or dynamic code
dependencies which may fail to capture important dependencies. For example, a change to
the code which writes data to a file may require changes to the code which reads data from
the file, although there exists no traditional (e.g., data and control flow) dependencies
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between both pieces of code. As for run-time repositories, they could be used to pinpoint
execution anomalies by identifying dominant execution or usage patterns across deploy-
ments, and flagging deviations from these patterns. Code repositories could be used to
identify dominant and correct library usage patterns by mining the usage of a library across
many projects.

The MSR field is rapidly taking a central and important role in supporting software
development practice and software engineering research. Research is now proceeding to
uncover the ways in which mining these repositories can help support the maintenance of
software systems, improve software design/reuse, and empirically validate novel ideas and
techniques. By transforming these repositories from static record-keeping ones into active
ones, we can guide decision processes in modern software projects and support software
engineering research activities.

In an effort to bring together the practitioners and researchers working in this important
and emerging field, the first International Workshop on Mining Software Repositories
(MSR) was held at the International Conference on Software Engineering (ICSE), the
flagship conference for Software Engineering in 2004. After four successful years as ICSE's
largest workshop, MSR became a Working Conference in 2008. As a Working Conference,
MSR recognizes the maturity and breadth of the work in the MSR field, while still
encouraging free-form open discussions about the MSR field. An MSR challenge is also
held yearly so researchers can compare their techniques towards a common problem or
project.

MSR is a young and emerging field which continues to attract a large amount of interest
within software engineering. For the latest information about MSR, please refer to http://
www.msrconf.org.

The invited papers for this special issue are revised and expanded versions of papers
accepted and presented at MSR 2005 and 2006. The expanded papers have undergone two
rounds of full reviewing. They present several novel and interesting approaches to derive
useful information from software repositories. We briefly introduce the papers.

1 Software Evolution in the Large

Most software evolution studies focus on the evolution of a single product developed by a
coordinated team. However, software systems are nowadays commonly composed of a
large set of applications and libraries. Many of these libraries and applications are
developed by unrelated parties with their own goals and practices. Studying the evolution
of these complex ecosystems of applications sheds light on the complexity of modern
software development and project management practices. In this issue, Gonzalez-Barahona
and his colleagues take a different approach to studying software evolution. They study
software evolution in the large, the evolution of compilations of software, composed of
many different individual software applications that are combined together to form a
system, in contrast to the traditional view of software evolution in the small, the evolution
of a single application. Through a case study which uses nine years of history for a large
open source (libre) software distribution, the Debian GNU/Linux, Gonzalez-Barahona and
his colleagues show remarkable findings about the evolution of software ecosystems and
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the interdependencies between their different parts. For instance, one of the findings that stands
out is that the size of Debian, measured as the number of applications (packages) or as the lines
of code, doubles approximately every two years. Considering the size of Debian of about 300
MLOC spread over 10,000 packages in 2007, this rapid growth poses significant challenges for
the current Debian team and signals many problems for the future evolution of Debian.

2 Bug-Fix Patterns

Practitioners and researchers strive to create bug-free software. However, little is known
about the most common kinds of software bugs, and whether the rate of occurrence of these
bug kinds is consistent across systems. Using this information, research efforts can focus on
reducing the most common kinds of bugs. Of course, this only makes sense if the most
common bug types are similar across a broad range of systems. In this issue, Pan and his
colleagues mine the source control repositories of seven open source Java projects (Eclipse,
Columba, JEdit, Scarab, ArgoUML, Lucene, and MegaMek) to identify bug-fix patterns.
They identify 27 bug-fix patterns, which are amenable to automated detection. These
patterns cover 45.7% to 63.3% of all fixed bugs throughout the lifetime of these projects.
An example pattern is the change-in-if-conditional which appears in 5-18% of all bug fixes
across the studied projects. Pan and his colleagues note that these patterns are consistent
across projects independent of the type of software being produced. Such findings reinforce
earlier research findings on single systems and help direct research efforts for bug
prevention and detection.

3 Visual Analysis of Repositories

Most source control systems are primarily designed to support the task of archiving
software and maintaining code consistency during development. These systems provide
limited functionality for navigating and exploring the raw data stored in their repositories.
Voinea and Telea present a visual and customizable framework for the rapid analysis of the
large amount of complex raw data in software repositories. The framework architecture
enables the rapid customization for different repository standards and formats (e.g., SVN
versus CSV) through the use of a network of scripted components connected by a dataflow
engine to a central fact database. Voinea and Telea demonstrate the usefulness of their
visualizations by studying repository data for five projects (three industry-size Open Source
projects (ArgoUML, PostgreSQL, KDE Koffice), one academic system (mCRL2) and one
commercial system (MagnaView)), and by verifying many of their visual findings using
developers form these projects.
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