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Fig. 1: An overview of defect data preparation steps.
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TABLE I: A statistical summary of the studied systems.

Name Description #DefectReports  No. of Files  Defective Rate =~ KLOC Studied Releases

ActiveMQ  Messaging and Integration Patterns server 3,157 1,884-3,420 6%-15% 142-299  5.0.0, 5.1.0, 5.2.0, 5.3.0, 5.8.0
Camel Enterprise Integration Framework 2,312 1,515-8,846  2%-18% 75-383 1.4.0, 2.9.0, 2.10.0, 2.11.0
Derby Relational Database 3,731 1,963-2,705 14%-33% 412-533 10.2.1.6, 10.3.1.4, 10.5.1.1
Groovy Java-syntax-compatible OOP for JAVA 3,943 757-884 3%-8% 74-90 1.5.7, 1.6.0.Beta_1, 1.6.0.Beta_2
HBase Distributed Scalable Data Store 5,360 1,059-1,834  20%-26% 246-534  0.94.0, 0.95.0, 0.95.2

Hive Data Warehouse System for Hadoop 3,306 1,416-2,662  8%-19% 287-563  0.9.0, 0.10.0, 0.12.0

JRuby Ruby Programming Lang for JVM 5,475 731-1,614 5%-18% 105-238 1.1,1.4,1.5,1.7

Lucene Text Search Engine Library 2,316 8,05-2,806 3%-24% 101-342  2.3.0, 2.9.0, 3.0.0, 3.1.0

Wicket Web Application Framework 3,327 1,672-2,578  4%-7% 109-165 1.3.0.betal, 1.3.0.beta2, 1.5.3
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Fig. 3: An overview of our case study design.
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TABLE II: A summary of the studied code metrics.

Granularity Metrics

Count

File

AvgCyclomatic, AvgCyclomaticModified, AvgCyclomaticStrict, AvgEssential, AvgLine, AvgLineBlank, AvgLineCode, Avg-
LineComment, CountDeclClass, CountDeclClassMethod, CountDeclClassVariable, CountDeclFunction, CountDeclInstanceMethod,
CountDeclInstance Variable, CountDeclMethod, CountDeclMethodDefault, CountDeclMethodPrivate, CountDeclMethodProtected,
CountDeclMethodPublic, CountLine, CountLineBlank, CountLineCode, CountLineCodeDecl, CountLineCodeExe, CountLineCom-
ment, CountSemicolon, CountStmt, CountStmtDecl, CountStmtExe, MaxCyclomatic, MaxCyclomaticModified, MaxCyclomatic-
Strict, RatioCommentToCode, SumCyclomatic, SumCyclomaticModified, SumCyclomaticStrict, SumEssential

37

Class

CountClassBase, CountClassCoupled, CountClassDerived, MaxInheritanceTree, PercentLackOfCohesion

Method

CountInput_{Min, Mean, Max}, CountOutput_{Min, Mean, Max }, CountPath_{Min, Mean, Max }, MaxNesting_{Min, Mean, Max}
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TABLE III: A summary of the studied process and ownership

metrics.
Metrics Description
Process Metrics
COMM The number of Git commits
ADDED_LINES The normalized number of lines added to the module
DEL_LINES The normalized number of lines deleted from the module
ADEV The number of active developers
DDEV The number of distinct developers

Ownership Metrics

MINOR_COMMIT The number of unique developers who have contributed less
than 5% of the total code changes (i.e., Git commits) on the
module

MINOR_LINE The number of unique developers who have contributed less
than 5% of the total lines of code on the module

MAJOR_COMMIT The number of unique developers who have contributed more
than 5% of the total code changes (i.e., Git commits) on the
module

MAJOR_LINE The number of unique developers who have contributed more
than 5% of the total lines of code on the module

OWN_COMMIT  The proportion of code changes (i.e., Git commits) made by
the developer who has the highest contribution of code changes
on the module

OWN_LINE The proportion of lines of code written by the developer who
has the highest contribution of lines of code on the module
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