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PICO & &

P:Population l:Intervention C:Comparison O:Outcome
%5 [0][dComparisonld RN & T 5

* Population : open source
* terms : “Open source”, OSS, FOSS, FLOSS, opensource, libre, free.

e Intervention: {R=FAAKNREHD

* terms : maintain, maintenance, evolve, evolution, bug fix, bug fixing,

defect fixing, defect resolution, effort, cost, estimation, prediction.

e Outcome : ®RFAAXAMREHDIFOSSICHUTEHERIC
&y <

* terms : empirical, validation, experiment, evaluation, “case study”
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Fig. 1. Number of included primary studies during the study selection process
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[8] D. Badampudi, C. Wohlin, and K. Petersen. Experiences

from using snowballing and database searches in

systematic literature studies. In EASE "15: Proceedings
of the 19th International Conference on Evaluation and
Assessment in Software Engineering, pages 17:1-17:10,

2015.




Quality Assessment
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TABLE 111
CLASSIFICATION OF TOPICS
. , . Paper
Topic Sub-topic Reference
Indirect effort S;?;]fﬁg‘l’lde'based [401,[4]
prediction of the Process_based
entire project estimation [23]
Direct effort Peopie Sased [21],[121,[201,[35]
. estimation
prediction of the Activity-based
entire project estimation [5].[11]
Peer code review [25]
Effort prediction | Duplicate issues 32]
of maintenance identification o
activity [24].161.13].[38].[30].
Bug fixing [14],[10],]16],[36].[29].
[13],[2],[26],[27]
Individual contribution measurement [15].]33]
Guidelines and discussion [71.137]
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* size, time, task, bugs, commits,developers

« TE  (\yFODOY—RI—~DFH)

Cyclomatic complexity (CC)Y{BIRRIEBEHEE), function, LOC, file, class, operator
« IRES
o info(ERIEH), stakeholder(FIEZEERE), time, similarity(3B{UE), process, quality

« &

* bug reporter, bug owner, bug trigger, bug collaborator
s AXa1=710—

« contributor, activity, workload(ft = £)
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TABLE IV
TYPE OF METRIC SET USED BY EACH TOPIC

Topic

Type of Metric Set

Predict indirect effort of the
entire project

Project{Size, Task},
Changes{CC, Function}

Predict direct effort of the
entire project

Project{Time, Commits, Developer},
Participant{ Bug Collaborator},
Community{Contributor}

Predict effort of maintenance
activity

Project{Size, Time, Task, Bugs},
Changes{ALL}, Issue Report{ALL},
Participant{ Bug Reporter,

Bug Collaborator},
Community{workload}

Measure individual contribution

Participant{ ALL},
Community{Activity }

Guidelines and discussion

Project{Size}, Changes{CC}
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TABLE VII

OSS PROJECTS USED IN THE SELECTED PRIMARY STUDIES
OSS Project Frequency | Paper
Mozilla 6 [24].13].114].]32].[36].[2]
Eclipse 6 [32],[24],[30],[14]
Jboss 3 [38].[16],[37].[29].]2]
Linux 3 [40],14].[11]
GNOME 3 [21].[14].]2]
Soureforge 2 [12],]20]
Openstack 1 [35]
Filezilla, WxWidgets, Lighttpd | 1 [23]
Google Chromium Project 1 [33]
Hibernate, Mule, Spring 1 [37]
Google Android 1 [25]
Ubuntu 1 [6]
FreeBSD 1 [10]
Codehaus 1 [16]
Thunderbird, Add-on SDK 1 [36]
QT.,Qpid,Geronimo 1 [13]
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Fig. 4. The number of studies by dataset size
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Topic | Sub-topic | Paper ID | Estimation Method | Metrics |
Indirect effort | S°UT €0d€ 1 o 14 Linear regression Size, Task
. based estimation model
prediction of the
. . Processes-based . : 5 .
entire project . [23] Classification ¢€C, Function
estimation
: . Time, Participant,
Direct effort E [21], [12], [2(] | Manpower function B .
prediction of the People-based Community
entire project
[35] Classification Participant, Community
Activity-based [11], [5] Linear model Commit,Community
fof(fjc;nr:jireae er [25] Non-linear equation CC, Function, Class, LOC
Effort for ssue-report related metrics
duplicateissues [32] Classification model Partici :nt Communi ’
Effort identification pant, ty
?n l:?{:g::;;f [6], [10] linear regression ssue-report related metrics
activity 1241, [30]. [14] Bugs, Time,Community
“3]’ T 0]’ " | Decision tree ssue-report related metrics,
o ' articipant,
Bug fixing time 3] Support Vector !;ize,CC,Function,
Machine (SVM) File,LOC,Participant
[38], [16] g;eli\:;eha;sls't(KNN) ssue-report related metrics
[36] Apriori & K-means ssue-report related metrics
[30], [29], [13]]. .. . ssue-report related metrics
[10] Logistic Regression Participant
ﬁg} 21, Naive Bayes ssue-report related metrics
[26] Distribution Functions | Task
[27] S‘I:fir;;%?tywelghted ssue-report related metrics
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Fig. 6. Average performance of different bug fixing time prediction methods
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