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Abstract— Bug triaging is the important step
of bug fixing. Bug triaging aims the
assignment of a new bug to the correct
developer. The automatic bug triage used to
decrease the time and cost in manual work. In
this paper, we focus on the efficient technique
to overcome problem of data reduction for
bug triage with reducing the scale and
improve the quality of bug data. With the
combination of instance selection and feature
selection the data scale is reduced on the bug
dimension and the word dimension and
determined the order of applying instance
selection and feature selection. The survey
shows that data reduction can effectively
reduce the data scale and improve the
accuracy of bug triage.

Index Terms—bug triage, effective bug
triage, instance selection, feature selection.

I. INTRODUCTION

As new software systems are getting larger and
more complex every day, software bugs are
becoming inevitable phenomenon. Bugs can
occur from a various reasons such as ranging
from ill-defined specifications, to carelessness of
programmers and misunderstanding of the
problem and technical issues [16]. Bugs are the
programming errors that cause significant
performance degradation. A software bug is an
error, flaw, mistake, failure, or fault in a
computer program or system that produces an
incorrect or unexpected result, or causes it to
behave in unplanned ways. Software

repositories are a large-scale database that stores
the output of software development such as
source code, bugs, emails, and specifications. A
bug repository plays an important role in
managing software bugs. Fixing bugs is
expensive in software development. In a bug
repository, a bug is maintained as a bug report,
which consists of textual description of bug
details and updates according to the status of bug
fixing. Selection of the most appropriate
developer to fix a new bug report is one of the
most important step in the bug triaging process
and it has a significant effect in decreasing the
time taken for the bug fixing process and the cost
of the projects. Bug triage aims to correctly
assign a potential developer to a new bug.

Fixing bug reports with the traditional bug triage
system i.e manual bug triage is very time
consuming and costly process [1].

Bug triager is the person who assigns the bug
to a developer. Bug triager, must be aware of the
activities of all the developers in the project. If
the developer, to whom the bug report is
assigned, could not resolve it, then it is assigned
to another developer. This would consume both
time and money. Thus, it is important to assign
the bug report to a developer who could
successfully fix the bug without need of any
tossing. Hence, the job of bug triager is really
crucial [1]. Figure 1.1 shows the life cycle of
bug. It shows that by how many stages a single
bug have to pass for getting fixed.
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Fig. 1 Life cycle of bug

Il. MOTIVATION AND RELATED WORK

A. Motivation

Open bug repository to which both developers
and users can report, typically support an open
source development projects. The reports that
appear in this repository needs to be assigned to
the proper developers for resolving the report.
Noisy and redundant data always appears in real-
world. Noisy data may produce problems in the
data analysis techniques while redundant data
may increase the cost of data processing. In bug
repositories, all the bug reports are filled by
developers in his own language. The low-quality
bugs i.e. bugs with redundant data and noisy data
accumulate in bug repositories with the growth
in scale. Such large-scale and low-quality bug
data may reduce the effectiveness of fixing bugs
[1].

Who is the most suitable developer to fix the
bug? Every day high numbers of new bugs being
found and large numbers of developers working
on the same software project development teams
needs to dedicate the time to decide who is the
most suitable person to fix each one of them. The
bug assignment with very limited information
such as the contents of the bug description in the
bug report, the error message provided by the
bug and their experimental knowledge about the
expertise of each developer makes complexity in
bug triage. [6]

B. Related work

The problem of data reduction for bug triage,
i.e., how to reduce the scale and improve the

quality of bug data, Xuan et al. [1] combine
instance selection with feature selection to

simultaneously reduce data scale on the bug
dimension and the word dimension. To
determine the order of applying instance
selection and feature selection, they extract
attributes from historical bug data sets and build
a predictive model for a new bug data set. Jeong
et al. [2] have proposed a graph model based on
Markov chains, which captures bug tossing
history. They analyzed 445,000 bug reports and
their detailed activities from the Eclipse and
Mozilla projects. They found that it takes a long
time to assign and toss bugs. Zou et al. [1, 3] used
different techniques for finding bugs in web
applications using dynamic test generation and
explicit-state model checking. To reduce time
and cost of bug triaging, Alenezi and Magel
present an automatic approach to predict a
developer with relevant experience to solve the
new coming report. [4]. John Anvik et al. [5]
present a semi-automated approach intended to
the assignment of reports to a developer.
Francisco Servant proposed an automated
technique to support bug investigation by using
a novel analysis of the history of the source code
[6]. Akila et al. [7] preserves the work done by
all the intermediate software developers. Further
the system uses actual path model instead of goal
oriented path model. Thus an efficient system
which captures the knowledge of the shortest
paths has been highlighted. [8] Proposed new
approach for selecting the developers who have
appropriate expertise in the related area for
handling the bug reports. A profile is created for
each developer based on his previous work. This
profile is mapped to a domain mapping matrix
which indicates the expertise of each developer
in their corresponding area. In order to evaluate
our approach, they have experimented with bug
reports of chromium dataset. Their experimental
evaluation shows that proposed approach is able
to achieve an efficiency of 86% for top-10 and
97% for top-20 developer ranking list. Kumar et
al. [9] introduced a bug tracking system tools that
analyze the bugs in two different ways, which
help to classify bug reports. In first ways they
introduce Naive Bayes classification process by
which they find probability of bugs categories on
the basis of attributes of category of bug dataset.
And in second ways they use natural language
processing in summary attributes of bug dataset.
By compare the results of two methods they were
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able to classify more accurately and efficiently.
Xindong Wu et al. [10] present a HACE theorem
that characterizes the features of the Big Data
revolution, and proposes a Big Data processing
model, from the data mining perspective. This
data-driven model involves demand-driven
aggregation of information sources, mining and
analysis, user interest modeling, and security and
privacy considerations. They analyze the
challenging issues in the data-driven model and
also in the Big Data revolution. Herzig et al. [11]
discuss the impact of this misclassification on
earlier studies and recommend manual data
validation for future studies. Tian et al. [13]
compare the effectiveness of seven state-of-the-
art POS taggers on bug reports. They build a
ground truth set that contains 21,713 tagged
words from 100 sampled bug reports from
Eclipse and Mozilla project. [14] have classified
the bugs in different labels on the basis of
summary of the bug. Multinomial Naive Bayes
text classifier is used for classification purpose.

I11. APPROACH

To reduce the time spent in triaging, we present
an approach for automatic triaging by
recommending one experienced developer for
each new bug report. To improve the accuracy of
bug triage, bug data reduce with reducing the
scales of the bug dimension, word dimension. A
combination approach to addressing the problem
of data reduction can be viewed as an application
of instance selection and feature selection in bug
repositories [1]. The order of applying instance
selection and feature selection is predicted by
binary classifier.

Bug data set

Fig.2 Block diagram of bug triage system

A. Instance Selection and Feature Selection
In bug triage, a bug data set is converted into a

text matrix with two dimensions, namely the bug
dimension and the word dimension. The

combination of instance selection and feature
selection use to generate a reduced bug data set.
The original data set is replaced with the reduced
data set for bug triage. Instance selection and
feature selection are widely used techniques in
data processing. Instance selection is to obtain a
subset of relevant instances (i.e., bug reports in
bug data) [1, 15] while feature selection aims to
obtain a subset of relevant features.

Origral
N S”MF Subset Subset
Generation »| Eyaluation

Goodness
of Subset

Result
Validation

Stopping
Criterion

Fig.3. Four key steps for the feature selection
process

IV. CONCLUSIONS

This survey provides a comprehensive
overview of various techniques for bug triage
used to reduce the scales of data sets and to
improve the quality of bug reports. The
techniques used for data reduction are instance
selection and feature selection. The techniques of
instance selection and feature selection are used
to reduce noise and redundancy in bug data sets.
The data reduction effectively reduces the bug
data set into high quality bug data which can be
used for effective bug triaging.
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