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Abstract: Software companies spend over 45 percent of cost in dealing with software bugs. An inevitable step of fixing bugs is bugtriage, which 

aims to correctly assign a developer to a new bug. To decrease the time cost in manual work, text classification techniques are applied to conduct 

automatic bug triage. In this paper, we address the problemof data reduction for bug triage, i.e., how to reduce the scale and improve the quality 

of bug data.We 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, we extract attributes from historical bug data sets and 

build a predictive model for a new bug data set. We empirically investigate the performance of data reduction on totally 600,000 bug reports of 

two large open source projects, namely Eclipse and Mozilla. The results show that our data reduction can effectively reduce the data scale and 

improve the accuracy of bug triage. Our work provides an approach to leveragingtechniques on data processing to form reduced and high-quality 

bug data in software development and maintenance. 
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I. INTRODUCTION 

MINING software repositories is an interdisciplinary 

domain, which aims to employ data mining to deal with 

software engineering problems [22]. In modern software 

development, software repositories are large-scale databases 

for storing the output of software development, e.g., source 

code, bugs, emails, and specifications. Traditional software 

analysis is not completely suitable for the large-scale and 

complex data in software repositories [58]. Data mining has 

emerged as a promising means to handle software data (e.g., 

[7], [32]). By leveraging data mining techniques, mining 

software repositories can uncover interesting information in 

software repositories and solve realworld software 

problems. 

A bug repository (a typical software repository, for storing 

details of bugs), plays an important role in managing 

software bugs. Software bugs are inevitable and fixing bugs 

is expensive in software development. Software companies 

spend over 45 percent of cost in fixing bugs [39]. Large 

software projects deploy bug repositories (also called bug 

tracking systems) to support information collection and to 

assist developers to handle bugs [9], [14]. In a 

bugrepository, a  bug is maintained as a bug report, which 

records the textual  description of reproducing the bug and 

updates according to the status of bug fixing [64]. A bug 

repository provides a data platform to support many types of 

tasks on bugs, e.g., fault prediction [7], [49], bug 

localization [2], and reopenedbug analysis [63]. In this 

paper, bug reports in a bug repository are called bug data. 

 There are two challenges related to bug data that may affect 

the effective use of bug repositories in software 

development tasks, namely the large scale and the low 

quality. Onone hand, due to the daily-reported bugs, a large 

number of new bugs are stored in bug repositories. Taking 

an open source project, Eclipse [13], as an example, an 

average of 30 new bugs are reported to bug repositories per 

day in 2007 [3]; from 2001 to 2010, 333,371 bugs have been 

reported to Eclipse by over 34,917 developers and users 

[57]. It is a challenge to manually examine such large-scale 

bug data in software development. On the other hand, 

software techniques suffer from the low quality of bug data. 

Two typical characteristics of low-quality bugs are noise 

and redundancy. Noisy bugs may mislead related developers 

[64] while 

redundant bugs waste the limited time of bug handling [54]. 

A time-consuming step of handling software bugs is bug 

triage, which aims to assign a correct developer to fix a new 

bug [1], [3], [25], [40]. In traditional software development, 

new bugs are manually triaged by an expert developer, i.e., a 

human triager. Due to the large number of daily bugs and 

the lack of expertise of all the bugs, manual bug triage is 

expensive in time cost and low in accuracy.In manual bug 

triage in Eclipse, 44 percent of bugshare assigned by 

mistake while the time cost between openingone bug and its 

first triaging is 19.3 days on average [25]. To avoid the 

expensive cost of manual bug triage, existing work [1] has 

proposed an automatic bug triage approach, which applies 

text classification techniques to predict developers for bug 

reports. In this approach, a bug report is mapped to a 

document and a related developer is mapped to the label of 

the document. Then, bug triage is converted into a problem 

of text classification and is automatically solved with mature 

text classification techniques, e.g., Naive Bayes [12]. Based 
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on the results of text classification, a human triager assigns 

new bugs by incorporating his/her expertise. 

 To improve the accuracy of text classification techniques 

for bug triage, 

some further techniques are investigated, e.g., a tossing 

graph approach [25] and a collaborative filtering 

approach[40]. However, large-scale and low-quality bug 

data in bug repositories block the techniques of automatic 

bug triage. Since software bug data are a kind of free-form 

text data (generated by developers), it is necessary to 

generate well-processed bug data to facilitate the application 

[66]. 

In this paper, we address the problem of data reduction for 

bug triage, i.e.how to reduce the bug data tosave the labor 

cost of developers and improve the quality 

to facilitate the process of bug triage. Data reduction forbug 

triage aims to build a small-scale and high-qualityset of bug 

data by removing bug reports and words,which are 

redundant or non-informative. In our work, wecombine 

existing techniques of instance selection and feature 

Selection to simultaneously reduce the bug dimensionand 

the word dimension. The reduced bug datacontain fewer bug 

reports and fewer words than the originalbug data and 

provide similar information over theoriginal bug data. We 

evaluate the reduced bug dataaccording to two criteria: the 

scale of a data set and theaccuracy of bug triage. To avoid 

the bias of a single algorithm,we empirically examine the 

results of four instanceselection algorithms and four feature 

selection algorithms. 

II. LITERATURE SURVEY 

Paper [1]:-  Towards Effective Bug Triage with 

SoftwareData Reduction Techniques. 

   In this paper a bug repository (a typical software 

repository, for storing 

details of bugs), plays an important role in managing 

software bugs. Software bugs are inevitable and fixing bugs 

is expensive in software development. Software companies 

spend over 45 percent of cost in fixing bugs [39]. Large 

software projects deploy bug repositories (also called bug 

tracking systems) to support information collection and to 

assist developers to handle bugs [9], [14]. In a bug 

repository, a bug is maintained as a bug report, which 

records the textual description of reproducing the bug and 

updates according to the status of bug fixing [64]. A bug 

repository provides a data platform to support many types of 

tasks on bugs, e.g., fault prediction [7], [49], bug 

localization [2], and reopened bug analysis [63]. In this 

paper, bug reports in a bug repository are called bug data. 

Paper [2]:-“Who should fix this bug?”  

In this paper they propose  open bug repository to which 

both developers and users can report bugs. The reports that 

appear in this repository must be triaged to determine if the 

report is one which requires attention and if it is, which 

developer will be assigned the responsibility of resolving the 

report. Large open source development sare burdened by the 

rate at which new bug reports appear in the bug repository. 

In this paper, we present a semi-automated approach 

intended to ease one part of this process, the assignment of 

reports to a developer. Our approach applies a machine 

learning algorithm to the open bug repository to learn the 

kinds of reports each developer resolves. When a new report 

arrives, the classifier produced by the machine learning 

technique suggests a small number of developers suitable to 

resolve the report. With this approach, we have reached 

precision levels of 57% and 64% on the Eclipse and Firefox 

development projects respectively. 

 

Paper [3]:- Finding bugs in web applications using dynamic 

test generationand explicit-state model checking. 

In this paper they propose DYNAMIC test generation tools, 

such as DART [17], Cute[39], and EXE [7], generate tests 

by executing anapplication on concrete input values, and 

then creatingadditional input values by solving symbolic 

constraintsderived from exercised control-flow paths. To 

date, suchapproaches have not been practical in the domain 

of Webapplications, which pose special challenges due to 

thedynamism of the programming languages, the use of 

implicit input parameters, their use of persistent state, 

andtheir complex patterns of user interaction.This paper 

extends dynamic test generation to the domain of web 

applications that dynamically create web (HTML) pages 

during execution, which are typically presented to the user 

in a browser. 

 

Paper [4]:- Towards graphical models for text  processing. 

In this paper, they propose the concept of distance graph 

representations of text data. Such representations preserve 

information about the relativeordering and distance between 

the words in the graphs, and provide a much richer 

representationin terms of sentence structure of the 

underlying data. Recent advances ingraph mining and 

hardware capabilities of modern computers enable us to 

process morecomplex representations of text. We will see 

that such an approach has clear advantagesfrom a qualitative 

perspective. This approach enables knowledge discovery 

fromtext which is not possible with the use of a pure vector-

space representation, because itloses much less information 

about the ordering of the underlying words. Furthermore,this 

representation does not require the development of new 

mining and managementtechniques. 

 

Paper[5]:-  Information needs in bug reports: Improving 

cooperation between developers and users. 
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In this paper they propose cooperation between developer 

and user.In open-source projects, bug tracking systems are 

an important part of how teams (such as the ECLIPSE and 

MOZILLA teams) interact with their user communities. As 

a consequence, users can be involved in the bug fixing 

process: they not only submit the original bug reports but 

can also participate in discussions of how to fix bugs. Thus 

they help to make decisions about the future direction of a 

product. To a large extent, bug tracking systems serve as the 

medium through which developers and users interact and 

communicate. However, friction arises when fixing bugs: 

developers get annoyed and impatient over incomplete bug 

reports and users are frustrated when their bugs are not 

immediately fixed [5, 15]. 

 

III. PROPOSED SYSTEM. 

 We present the problem of data reduction for bug triage. 

This problem aims to augment the data set of  bug triage 

in two aspects, namely  

a) To simultaneously reduce the scales of the bug 

dimension and the word dimension.  

b) to improve the accuracy of bug triage. 

 

 We propose a combination approach to addressing the 

problem of data reduction. This can be viewed as an 

application of instance selection and feature selection in 

bug repositories. 

 We build a binary classifier to predict the order of 

applying instance  selection and feature selection. To our 

knowledge, the order of applying instance selection and 

feature selection has not been investigated in related 

domains. 

 

System Architecture 

 
Fig.  System Architecture 

 

IV. CONCLUSIONS 

Bug triage is an expensive step of software maintenance in 

both labor cost and time cost. In this paper, we combine 

feature selection with instance selection to reduce the scale 

of bug data sets as well as improve the data quality. To 

determine the order of applying instance selection and 

feature selection for a new bug data set, we extract attributes 

of each bug data set and train a predictive model based on 

historical data sets. We empirically investigate the data 

reduction for bug triage in bug repositories of two large 

open source projects, namely Eclipse and Mozilla. Our work 

provides an approach to leveraging techniques on data 

processing 

to form reduced and high-quality bug data in software 

development and maintenance. 

In future work, we plan on improving the results of data 

reduction in bug triage to explore how to prepare a 

highquality bug data set and tackle a domain-specific 

softwaretask. For predicting reduction orders, we plan to 

pay efforts to find out the potential relationship between the 

attributes of bug data sets and the reduction orders. 
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