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Abstract— Software fault prediction goals to pick out faultprone software program modules via using a few underlying
houses of the software program project before the real trying
out manner begins. It enables in acquiring preferred software
high-quality with optimized cost and attempt. Initially, this
paper affords an overview of the software program fault
prediction system. Software fault prediction pursuits to be
expecting fault-susceptible software modules by means of the
usage of some underlying residences of the software mission.
It is usually performed by way of education a prediction
model the usage of challenge properties augmented with fault
information for a known assignment, and subsequently the
use of the prediction model to predict faults for unknown
initiatives. This paper critiques several magazine articles and
conference papers on software fault prediction to evaluate the
development and direct destiny studies in this software
program engineering problem. Many researchers used
different techniques together with genetic programming.
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Classification Algorithms, Software Fault Prediction, Fault
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I. INTRODUCTION
The ubiquitous presence of computer systems has given
upward thrust to novel research fields which includes
software improvement, laptop engineering, and synthetic
intelligence at the same time as at the equal time enabling
novel tendencies in other domain names like remedy,
telecommunications, and photo processing. In spite of all of
the efforts invested inside the field of software program
engineering, the improvement of software remains
jeopardized by high cancellation charges and good sized
delays. The advent of software program trying out strategies
to discover software program faults in a timely manner is
crucial considering that corrective protection expenses
growth exponentially if faults are detected later inside the
software improvement lifestyles cycle [1]. As a result, the
importance of software checking out has long been
recognized, e.G., the waterfall technique, a phased and
iterative
improvement
technique,
specifies
the
implementation of a separate testing phase. Software trying
out charges can quantity to up to 60 percent of the general
development budget [2], and numerous methods to aid these
efforts were proposed. A key locating to software trying out
is the reality that faults generally tend to cluster, i.E., to be
contained in a constrained range of software program
modules [3]. This motivates the usage of software fault
prediction models, which provide and prematurely indication
of whether code is likely to contain faults, i.E., is fault
inclined. A well timed identity of this fault inclined code will
permit for a more efficient allocation of checking out
resources and an improved overall software program firstclass. To assemble the sort of prediction version which

discriminates between fault-susceptible code segments and
those presumed to be fault-loose, the use of static code
functions characterizing code segments has been
recommended.
II. SOFTWARE FAULT DETECTION
Software fault prediction [4] strategies use preceding
software metrics and fault information to are expecting faultsusceptible modules for the subsequent launch of software. If
an errors is stated at some stage in gadget assessments or from
discipline checks, that module’s fault information is marked
as 1, in any other case zero. For prediction modeling, software
metrics [5] are used as unbiased variables and fault data is
used because the based variable. Therefore, we need a model
control machine along with Subversion to store source code,
an alternate management gadget including Bugzilla [6] to
record faults, and a tool to collect product metrics from model
manage gadget. Parameters of the prediction version are
computed by way of the use of previous software metrics and
fault statistics.
Therefore, software fault prediction approaches are
much more cost-effective to detect software faults compared
to software reviews. Benefits of software fault prediction are
listed as follows:
 Reaching a highly dependable system,
 Improving test process by focusing on fault-prone
modules,
 Selection of best design from design alternatives using
object oriented metrics,
 Identifying refactoring candidates that are predicted as
fault prone,
 Improving quality by improving test process.
A. Current Issues with Software Fault Identification
1) Lack of Data
Most of the studies in literature anticipate that there is
sufficient fault information to build the prediction fashions
[7]. However, there are instances when preceding fault
information are not to be had, which includes while an agency
offers with a brand new project type or when fault labels in
previous releases may also have now not been collected. In
those instances, we want new models to expect software
faults. This research trouble may be called as software fault
prediction of unlabeled program modules.
2) Lack of Good Metrics
Supervised classification algorithms in machine studying
may be used to build the prediction version with preceding
software metrics and former fault labels. However, from time
to time we cannot have enough fault facts to build accurate
fashions. For example, a few challenge partners might not
collect fault facts for some task components or execution fee
of metrics collection tools on the whole machine can be
extremely high-priced.
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3) Outlier Detection
Third research hassle is outlier detection in software size
datasets [8]. We developed a simple however accurate
technique for outlier detection. For this algorithm, the
statistics item which has now not-faulty magnificence label is
an outlier if most of the people of metrics exceed their
corresponding thresholds values. In addition to software fault
prediction problem, researchers need to behavior experiments
on exclusive prediction issues along with reusability
prediction and safety prediction.
III. RELATED WORKS
Software fault prediction models have been studied in view
that Nineteen Nineties until now and fault-prone modules
may be identified prior to machine exams by the usage of
those fashions. A myriad of various techniques to assist
within the fault prediction project have formerly been
proposed, such as professional driven techniques, statistical
models, and system gaining knowledge of strategies.
Moeyersoms, J., de Fortuny, E. J., Dejaeger, K.,
Baesens, B., & Martens, D., (2015) [9], in this studies each
tasks are considered, thereby the use of one-of-a-kind records
mining strategies. The predictive fashions no longer most
effective want to be accurate however additionally
comprehensible, annoying that the user can apprehend the
incentive at the back of the version's prediction.
Unfortunately,
to
gain
predictive
performance,
comprehensibility is regularly sacrificed and vice versa.
Tamura, Y., & Yamada, S., (2015) [10], in this
paper, they advise the approach of thing-based reliability
assessment for the software inclusive of database and cloud.
Moreover, they endorse the approach of gadget-extensive
reliability evaluation thinking about the huge records on
cloud computing. In particular, they deeply examine the
software reliability based on forms of facts set in phrases of
the history elements. Then, they analyze the software failureincidence time records and the cumulative variety of detected
faults records by way of applying the threat charge model and
stochastic differential equation one. Additionally, they show
several numerical examples for the real information.
Li, W., Huang, Z., & Li, Q., (2016) [11], this paper
introduces a three-manner choices framework for pricesensitive software program illness prediction. For the type
hassle in software defect prediction, conventional -manner
selections methods typically generate a better type mistakes
and greater decision value. Here, a -level class approach that
integrates three-manner choices and ensemble studying to be
expecting software program defect is proposed. Experimental
results on NASA information units show that their approach
can reap a higher accuracy and a decrease decision price.
Liu, W., Liu, S., Gu, Q., Chen, J., Chen, X., & Chen,
D., (2016) [12], In this paper, they advocate a unique twolevel statistics preprocessing approach which includes both
feature selection and example reduction. Specifically, in the
feature selection stage, they first perform relevance
evaluation, after which advise a threshold-primarily based
clustering approach, called novel threshold-based totally
clustering algorithm, to conduct redundancy manipulate. In
the example reduction stage, they apply random beneath-

sampling to preserve the balance between the defective and
non-faulty instances.
Anbu, M., & Mala, G.
A., (2017) [13], This
paper proposes, FS using firefly algorithm (FA) and
classifiers like support vector machine (SVM), Nave Bayes
(NB) in addition to K-nearest neighbor (KNN) are used for
classifying the capabilities decided on. The FS that employ
the FA is that new approach of evolutionary computation that
has been stimulated via the procedure of flash lighting
fixtures of the fireflies. This can seek quickly the feature
space for a gold standard or a near top of the line feature
subset for minimizing a certain function of health. This
proposed fitness function has made use of the incorporation
of each the accuracy of class and the discount of the
dimensions. The outcomes of the test have proven that the FS
the use of the FA can reap a higher accuracy of category than
that of the alternative strategies.
Gao, R., Wong, W. E., Chen, Z., & Wang, Y., (2017)
[14], the focus of this paper is on the primary, failure
detection, under the condition that there may be no check
oracle that can be used to mechanically determine the
achievement or failure of all the executions. Our data
suggests that, in well known, with respect to fault localization
techniques the use of execution consequences established
against the anticipated outputs, the ones using anticipated
execution consequences can be even extra effective than (by
examining a smaller variety of statements to discover the first
defective assertion) or as true because the former (the
proven).
Ghosh, S., Rana, A., & Kansal, V., (2017) [15], To
examine and compare the work finished via the researchers
on predicting defects of software program machine, it is
important to have a glance on their various work. The
maximum regularly used methodologies for predicting
defects inside the software program system have been
highlighted in this paper and it has been found that use of
public datasets had been notably extra than use of private
datasets. On the premise of over-all findings, the important
thing analysis and challenging troubles had been diagnosed
so that it will assist and encourage in addition paintings on
this discipline with application of more recent and more
effective methodologies.
Kapoor, P., Arora, D., & Kumar, A., (2017) [16],.
Authors have categorized data on the idea of fault occurrence
and diagnosed some of the type algorithm performance up to
ninety seven%. The class is executed the usage of one of a
kind type techniques to be had in Waikato Environment for
Knowledge Analysis (WEKA). Classifiers have been
implemented over disorder dataset accumulated from NASA
promise repository for unique versions of 4 structures namely
jedit, tomact, xalan, and lucene. The illness records set
include six metrics of CK metric suite [17] as enter set and
fault as elegance variable. Outputs of various classifiers are
discussed the use of measures produced by using data mining
device WEKA [18].
Software fault prediction fashions were studied in
view that Nineties till now and fault-susceptible modules can
be diagnosed previous to gadget exams via using these
models. Since most of them do not have a stable version,
According to latest studies, the opportunity of detection of
fault prediction models can be better than PD of software
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program opinions if a sturdy model is built. Any Software
review panel did no longer help declare that inspections can
discover all of defects earlier than testing and this detection
ratio became around ~60%.
IV. SOFTWARE FAULT DETECTION CLASSIFIERS
During past decade, masses of various illness prediction
models had been published. The performance of the
classifiers used in those fashions is pronounced to be
comparable with fashions not often appearing above the
predictive performance ceiling of approximately eighty%
keep in mind. Various Classifiers consist of:
1) Naive Bayes
2) CaRT and RPart
3) Support Vector Machines
4) Ensemble Classifiers (Boosting and Bagging)
Naive Bayes [19] produces fashions based totally at
the blended probabilities of a established variable being
related to the extraordinary classes of the based variables
[20]. Naive Bayes requires that each the dependent and
impartial variables are express. Naive Bayes is purely
probabilistic and every unbiased variable contributes to a
choice.
A. CaRT & RPart
RPart is an implementation of a way for building
Classification and Regression Trees (CaRT) [21]. RPart
builds a decision tree primarily based at the statistics entropy
(uniformity) of the subsets of schooling records which can be
accomplished by way of splitting the facts the use of different
impartial variables. RPart may additionally use simplest a
subset of independent variables to produce the final tree. The
selections at every node of the tree are linear in nature and
together positioned barriers round distinct companies of
gadgets inside the original education data.
B. SVMs
SVMs build models by way of producing a hyper-plane
which can separate the education records into classes [22].
The items (vectors) which are closest to the hyper-plane are
used to alter the version with the aim of manufacturing a
hyper-aircraft which has the best common distance from the
assisting vectors. Random Forest is an ensemble approach. It
is constructed via producing many CaRTs, each with samples
of the schooling facts having a subset of functions. Ensemble
Classifiers (Boosting and Bagging): Bagging is likewise used
to improve the stableness of the character bushes with the aid
of creating schooling sets produced by means of sampling the
authentic schooling records with replacement [23]. The very
last choice of the ensemble is decided by means of combining
the selections of each tree and computing the modal fee.
V. CONCLUSION
One of the software engineering hobbies is fine assurance
activities along with trying out, verification and validation,
fault tolerance and fault prediction. When any business
enterprise does now not have enough finances and time for
testing the complete application, a venture supervisor can use
some fault prediction algorithms to pick out the elements of
the machine which are more illness susceptible. There are so

many prediction techniques inside the area of software
program engineering inclusive of take a look at attempt,
security and fee prediction. As this paper reviewed software
program fault prediction papers published in conference
proceedings and journals to assess the progress and direct
destiny studies on software fault prediction. In spite of the
usage of diverse superior techniques it's far identified that
their benefit in comparison to simple techniques such naive
bayes is constrained. For Future works advocate the
following adjustments in software program fault prediction
research: Conduct greater research on fault prediction
fashions the usage of elegance-degree metrics. Even though
item-orientated paradigm is extensively utilized in industry,
the utilization percentage of class-degree metrics are still
beyond appropriate levels. We need prediction models the use
of class-level metrics to predict faults for the duration of
layout phase and this type of prediction is called early
prediction. In addition to elegance stage metrics, the
utilization chances of issue-level and method-level metrics
are very low. It is an open studies place to analyze elementdegree or system-stage metrics for fault prediction trouble.
REFERENCES
[1] Nurmuliani, N., Zowghi, D., & Powell, S. (2004).
Analysis of requirements volatility during software
development life cycle. In Software Engineering
Conference, 2004. Proceedings. 2004 Australian (pp. 2837). IEEE.
[2] Jorgensen, M., & Shepperd, M. (2007). A systematic
review of software development cost estimation studies.
IEEE Transactions on software engineering, 33(1).
[3] Khoshgoftaar, T. M., Allen, E. B., Goel, N., Nandi, A.,
& McMullan, J. (1996, October). Detection of software
modules with high debug code churn in a very large
legacy system. In Software Reliability Engineering,
1996. Proceedings. Seventh International Symposium on
(pp. 364-371). IEEE.
[4] Khoshgoftaar, T. M., Allen, E. B., Halstead, R., & Trio,
G. P. (1996, November). Detection of fault-prone
software modules during a spiral life cycle. In
Proceedings of the 1996 International Conference on
Software Maintenance (pp. 69-76). IEEE Computer
Society.software metrics
[5] Serrano, N., & Ciordia, I. (2005). Bugzilla, ITracker, and
other bug trackers. IEEE software, 22(2), 11-13.
[6] Catal, C. (2011). Software fault prediction: A literature
review and current trends. Expert systems with
applications, 38(4), 4626-4636.
[7] Kawasaki, M., Okamura, H., & Dohi, T. (2017,
December). A Comprehensive Evaluation of Software
Reliability Modeling Based on Marshall-Olkin Type
Fault-Detection Time Distribution. In Asia-Pacific
Software Engineering Conference (APSEC), 2017 24th
(pp. 486-494). IEEE.
[8] Alan, O., & Catal, C. (2011). Thresholds based outlier
detection approach for mining class outliers: An
empirical case study on software measurement datasets.
Expert Systems with Applications, 38(4), 3440-3445.
[9] Moeyersoms, J., de Fortuny, E. J., Dejaeger, K., Baesens,
B., & Martens, D. (2015). Comprehensible software fault

All rights reserved by www.ijsrd.com

388

Survey of Different Machine Learning Techniques for Software Fault Identification
(IJSRD/Vol. 6/Issue 04/2018/100)

and effort prediction: A data mining approach. Journal of
Systems and Software, 100, 80-90.
[10] Tamura, Y., & Yamada, S. (2015). Software reliability
analysis considering the fault detection trends for big
data on cloud computing. In Industrial Engineering,
Management Science and Applications 2015 (pp. 10211030). Springer, Berlin, Heidelberg.
[11] Li, W., Huang, Z., & Li, Q. (2016). Three-way decisions
based software defect prediction. Knowledge-Based
Systems, 91, 263-274.
[12] Liu, W., Liu, S., Gu, Q., Chen, J., Chen, X., & Chen, D.
(2016). Empirical studies of a two-stage data
preprocessing approach for software fault prediction.
IEEE Transactions on Reliability, 65(1), 38-53.
[13] Anbu, M., & Mala, G. A. (2017). Feature selection using
firefly algorithm in software defect prediction. Cluster
Computing, 1-10.
[14] Gao, R., Wong, W. E., Chen, Z., & Wang, Y. (2017).
Effective software fault localization using predicted
execution results. Software Quality Journal, 25(1), 131169.
[15] Ghosh, S., Rana, A., & Kansal, V. (2017). Predicting
Defect of Software System. In Proceedings of the 5th
International Conference on Frontiers in Intelligent
Computing: Theory and Applications (pp. 55-67).
Springer, Singapore.
[16] Kapoor, P., Arora, D., & Kumar, A. (2017). Effects of
Mean Metric Value over CK Metrics Distribution
towards Improved Software Fault Predictions. In
Advances in Computer and Computational Sciences (pp.
57-71). Springer, Singapore.
[17] Subramanyam, R., & Krishnan, M. S. (2003). Empirical
analysis of ck metrics for object-oriented design
complexity: Implications for software defects. IEEE
Transactions on software engineering, 29(4), 297-310.
[18] Hall, M., Frank, E., Holmes, G., Pfahringer, B.,
Reutemann, P., & Witten, I. H. (2009). The WEKA data
mining software: an update. ACM SIGKDD explorations
newsletter, 11(1), 10-18.
[19] Turhan, B., & Bener, A. (2009). Analysis of Naive
Bayes’ assumptions on software fault data: An empirical
study. Data & Knowledge Engineering, 68(2), 278-290.
[20] Weyuker, Elaine J., Thomas J. Ostrand, and Robert M.
Bell. "Comparing the effectiveness of several modeling
methods for fault prediction." Empirical Software
Engineering 15.3 (2010): 277-295.
[21] Elish, K. O., & Elish, M. O. (2008). Predicting defectprone software modules using support vector machines.
Journal of Systems and Software, 81(5), 649-660.
[22] Peng, Y., Kou, G., Wang, G., Wu, W., & Shi, Y. (2011).
Ensemble of software defect predictors: an AHP-based
evaluation method. International Journal of Information
Technology & Decision Making, 10(01), 187-206.

All rights reserved by www.ijsrd.com

389

