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ABSTRACT

Inthe present time, software plays a vital role in business, governance, and society in general, so a continu-
ous improvement of software productivity and quality such as reliability, robustness, etc. is an important
goal of software engineering. During software development, a large amount of data is produced, such
as software attribute repositories and program execution trace, which may help in future development
and project management activities. Effective software development needs quantification, measurement,
and modelling of previous software artefacts. The development of large and complex software systems is
a formidable challenge which requires some additional activities to support software development and
project management processes. In this scenario, data mining can provide a helpful hand in the software
development process. This chapter discusses the application of data mining in software engineering
and includes static and dynamic defect detection, clone detection, maintenance, etc. It provides a way
to understand the software artifacts and processes to assist in software engineering tasks.

INTRODUCTION

Software engineering is a complex process which
has become a prominent human activity at pres-
ent. Considerable amount of knowledge about the
problem domain and the programming domain
are needed during the software-development
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life cycle. Including this, different techniques
are also required to combine this knowledge to
provide reliable and robust software solutions.
Software engineering is the application of a
systematic, disciplined, quantifiable approach to
the development, operation, and maintenance of
software; (IEEE, 1987) that is, the application of
engineering to software. Software engineering is
often thought of as a series of separate, discrete
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activities (such as design, coding, testing) thatlead
to a finished product. However, quality software
is not composed of discrete processes; instead, it
is composed of continuous processes that guide
the development activity. Most of these activities
are continuous; that is, the activities are performed
throughout the entire software-development effort.
Some of these activities, such as analysis, design,
implementation, and testing are discrete. Selection
of the correct life cycle is therefore, extremely
important to the success of the overall software
project. To support software development process,
there is a need of different techniques to ensure a
cost-effective and reliable software development
with risk minimization.

Data Mining (sometimes called data or knowl-
edge discovery or Knowledge Mining) is the pro-
cess of analyzing data from different perspectives
and summarizing it into useful information that
can be used for strategic planning. Data min-
ing techniques allow users to analyze data from
many different dimensions or angles, categorize
it, and summarize the relationships identified.
Technically, data mining is the process of find-
ing correlations or patterns among dozens of
fields in large databases. Data Mining is a series
of iterative activities that lead to identification
of some interesting patterns in data set. Step by
step data mining process in shown in Figure 1.
Data mining techniques are now being used by
the practitioners to solve several software related
problem to ease the task of software development

Figure 1. Step by step data mining process
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(Basili, 1996;Jing, 2007; Binkley, 1998; Mishra,
2011, December; Mishra, Sep 2011; Menzies,
2007; Zimmermann, 2007).

NEED OF DATA MINING IN
SOFTWARE ENGINEERING

In the pursuit of good software, engineers have
collected huge amount of data in various forms,
which can be analyzed to produce better quality
software (as it helps in having better comprehen-
sion of the software-development process). In
software development huge amount of data is
produced which can be categorized as:

e  Data from software repositories
e  Data from program executions

Software engineering data have a wealth of
information about a software project and processes
which includes:

Programming: Versions of programs
Testing: Execution traces
Deployment: Error/bug reports
Reuse: Open source packages

We can explore valuable information regarding
software projects and processes to provide higher-
quality software within areasonable time and budget
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