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Abstract

Test resource constraints is a common phenomenon in software testing. Using defect prediction to guide the resource allocation can significantly
improve the efficiency and effectiveness of available test resources. However, traditional defect prediction (t-DP) is a static strategy, where the
predictor cannot be dynamically adjusted during the software testing process (STP). This paper combines defect prediction with feedback control
in STP and proposes a feedback-based defect prediction model, where the test results generated during STP is used as feedback information for
on-line adjustment of predictor to optimize the prediction result. In addition, a novel approach called feedback-based integrated prediction (FIP)
is proposed to improve the prediction accuracy, where a global predictor and a local predictor are employed to make an integrated prediction using
the weight to adjust the effects of predictors at different test stages. A systematic experiment is conducted to investigate the performance of the
FIP over 10 public data sets. Results show that FIP has better prediction efficiency and better robustness for external data than the t-DP, especially
when the percentage of the test modules is 40%.
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1. Introduction

Software testing is an indispensable activity in software de-
velopment and is widely used in industry for quality assurance
[1], since it can effectively eliminate defects before software
delivery. However, software testing is also a time-consuming
and expensive work, during which generally, software engi-
neers need to spend 50%-60% development costs on software
testing activities [2, 3]. In fact, the situation of test resource
constraints is a common phenomenon during software testing
process (STP) due to the limitation of deadline or development
cost in software development [4]. In addition, for high-risk soft-
ware parts (modules, components, files, or classes), more test
resources are required to ensure their qualities. However, the
distribution of software defects is generally non-equilibrium,
that is, the majority of software defects are contained in a few
software parts [5, 6, 7]. If the priorities of software parts can be
sorted according to defect-proneness, available resources will
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be used in a more reasonable and effective way. As a result, the
product’s quality can be improved and the development cost can
be reduced.

Defect prediction provides an effective way to reveal the
likely defective parts before testing [8]. Its result is often used
to guide the testing strategy. Therefore, the performance of de-
fect prediction is a key factor in determining the efficiency of
software testing. In order to improve the accuracy of defect
prediction, many defect prediction algorithms have been pro-
posed, such as defect prediction based on support vector ma-
chine [9] and Bayesian-based defect prediction [10], etc. How-
ever, sometimes the effectiveness of traditional defect predic-
tion (t-DP) is far from being satisfying since the defect predic-
tion and software testing are two independent processes. The
defect prediction model trained by other similar project data
cannot be dynamically adjusted according to the characteristics
of the software under testing (SUT) during STP. Once the defect
prediction model is established, the prediction results cannot be
modified. If there are deviations between the characteristics of
the training data and those of the SUT, the test efficiencywill be
deteriorated.

To address this problem, this paper introduces the feedback
control strategy into defect prediction, and proposes an novel
feedback-based defect prediction strategy combining STP, so
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