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Abstract

Context: Software metrics may be used in fault prediction models to improve software quality by predicting fault location.

Objective: This paper aims to identify software metrics and to assess their applicability in software fault prediction. We investi-
gated the influence of context on metrics’ selection and performance.

Method: This systematic literature review includes 106 papers published between 1991-2011. The selected papers are classified
according to metrics and context properties.

Results: Object-oriented metrics (49%) were used nearly twice as often compared to traditional source code metrics (27%) or
process metrics (24%). Chidamber and Kemerer’s (CK) object-oriented metrics were most frequently used. According to the
selected studies there are significant differences between the metrics used in fault prediction performance. Object-oriented and
process metrics have been reported to be more successful in finding faults compared to traditional size and complexity metrics.
Process metrics seem to be better at predicting post-release faults compared to any static code metrics.

Conclusion: More studies should be performed on large industrial software systems to find metrics more relevant for the industry

and to answer the question as to which metrics should be used in a given context.
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1. Introduction

Fault prediction models are used to improve software quality
and to assist software inspection by locating possible faults'.
Model performance is influenced by a modeling technique
[9, 16, 20, 29, 30] and metrics [89, 138, 130, 88, 66]. The
performance difference between modeling techniques appears
to be moderate [38, 30, 60] and the choice of a modeling tech-
nique seems to have lesser impact on classification accuracy of
a model than the choice of a metrics set [60]. To this end, we
decided to investigate the metrics used in software fault predic-
tion and to leave the modeling techniques aside.

In software fault prediction many software metrics have been
proposed. The most frequently used ones are those of Abreu
and Carapuca (MOOD metrics suite) [1, 51], Bansiya and Davis
(QMOQOD metries suite) [3], Bieman and Kang [5], Briand
et al. [70], Cartwright and Shepperd [74], Chidamber and Ke-
merer (CK metrics suite) [12, 13], Etzkorn et al. [17], Hal-
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'A correct service is delivered when the service implements the system
function. A service failure is an event that occurs when the delivered service
deviates from the correct/expected service. The deviation is called an error. The
adjudged or hypothesized cause of an error is called a fault [2].
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stead [24], Henderson-Sellers [25], Hitz and Montazeri [26],
Lee et al. [37], Li [41], Li and Henry [39, 40], Lorenz and
Kidd [42], McCabe [44], Tegarden et al. [49]. Many of them
have been validated only in a small number of studies. Some of
them have been proposed but never used. Contradictory results
across studies have often been reported. Even within a single
study, different results have been obtained when different envi-
ronments or methods have been used. Nevertheless, finding the
appropriate set of metrics for a fault prediction model is still
important, because of significant differences in metrics perfor-
mance. This, however, can be a difficult task to accomplish
when there is a large choice of metrics with no clear distinction
regarding their usability.

The aim of this systematic literature review (SLR) is to de-
pict current state-of-the-art software metrics in software fault
prediction. We have searched in seven digital libraries, per-
formed snowball sampling and consulted the authors of primary
studies to identify 106 primary studies evaluating software met-
rics. The most commonly used metrics were identified and their
fault prediction capabilities were assessed to answer the ques-
tion of which metrics are appropriate for fault prediction. Ten
properties were extracted from the primary studies to assess the
context of metrics usage. We identified the most important stud-
ies according to study quality and industry relevance. We ag-
gregated the dispersed and contradictive findings to reach new
conclusions and to provide directions for practitioners and fu-
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