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* “The problem is caused by stack overflow in SOLR-6213 [5]”
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Table 1: The Benchmark Dataset Collected in This Study

Project Description #Stars #Files KLOC #Changes | Major Critical Blocker Minor Trivial | #Bugs #BIC #BFC
Accumulo Data Storage and Retrieval 431 2,078 661 9,741 10 4 14 4 1 33 53 36
Ambari System Administrators for Hadoop 788 3,267 132 22,800 11 8 12 0 0 31 36 38
Lucene Text Search Engine Library 1,477 7,776 375 29,608 42 6 9 12 0 69 144 71
Hadoop Distributed System 6,185 10,892 555 18,032 | 29 11 10 1 2 53 57 53
JackRabbit Content Repository Management 202 3,158 132 8,571 24 0 2 7 0 33 66 42
Qozie Web Services for Hadoop 444 1,373 278 2,224 | 24 6 11 3 0 44 49 45
CoreBench Projects from GNU Operating System ~ 2,317 146 33,433 | ~ ~ ~ ~ ~ 70 70 70
Summary 9,527 30,861 2,279 124,409 | 140 35 58 27 3 333 475 355

#BFC denotes the number of bug-fixing commits; #BIC denotes the number of bug-inducing commits; ~ means the data is not available
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Figure 1: File Coverage between Bug-Fixing and Bug-
Inducing Commits
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#128d7d20 30Aug,2013#b5524C90 RIEVWWANEY .. /service/DummyLogStreamingServlet.java

Introduced the source file SIS Jan, 2015 39 lastQueryString = request.getQueryString();
Commits identified by SZZ  Real Bug-Inducing Commits lastQueryString = URLDecoder.decode(request.getQueryString(), "UTF-8");

Figure 7: Identifying the Bug-Inducing Commits of OOZIE-2320 by SZZ
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Table 2: Bias and Effect Sizes of the Findings Based on Bug-Inducing Commits Revealed by Earlier Studies

ID Findings ACCUMULO AMBARI LUCENE HADOOP JCR OOZIE CoreBench
p-value effect | p-value effect [ p-value effect | p-value effect [ p-value effect [ p-value effect | p-value effect
1L The number of bug-inducing commits per bug [18, 19] 0.000 0.554 [ 0.000 0.000 0.000 0.000 0.796 | 0.000 0.000 0.654
2L The number of inducing source files per bug [28, 31, 67, 68] 0.000 [1087] 0.000 0.711 | 0.000 0779 | 0.000 0.615 | 0.000 0.762 | 0.000 0.000 0755
3V The time of the bug inducing changes (in terms of the 24 hours) [21] 0.288 0.105 | 0.252 0.259 | 0.618 0.042 | 0.592 0.158 | 0.860 0.045 | 0.383 0.014 | 0.000 0.092
4V The time of the bug inducing changes (in terms of the 7 weekdays) [54] 0.658 0.098 | 0.434 0.124 [ 0.727 0.048 | 0.696 0.062 [ 0.746 0.060 | 0.025 0350 [ 0.243 0.010
5G The experiences of the developers who submitted the buggy commit [21, 28, 67, 68] | 0.000 0.661 | 0.140 0.170 | 0.000 0.369 | 0.037 0.292| 0.104 0.176 | 0.002 0.470 | 0.032 0.069
6% The life span of software bugs [17, 30] 0.000 0.000 - 0.000 0.000 - 0.000 - 0.000 - 0.000 -
7% The time scatter among bug-inducing commits for a bug [18] 0.000 0.000 0.000 0.000 0.000 0.000 0.000
8L The code churn of added lines of bug-inducing commits [28, 31, 67, 68] 0.000 0.368 [ 0.270 0.238 | 0.000 0.251 [ 0.000 0.237 | 0.000 0.350 ( 0.000 0.470 | 0.266 0.190
9L The code churn of deleted lines of bug-inducing commits [28, 31, 67, 68] 0.006 0.343 [ 0.252 0.243| 0.000 0.272 | 0.002 0.391| 0.000 0276 0.001 0.301 | 0.011 0.244
101 The change entropy of the bug-inducing commits [28, 67, 68] 0.000 0.416| 0.145 0.286 | 0.000 0.458 | 0.002 0.523 | 0.000 0.599 | 0.000 0.693 | 0.022 0.365
Value 0.000 indicates the p-value is less than 0.0001. Emphasis on Cohen’s d indicates effect size: - (|d| > 0.8), medium (0.5 < |d| < 0.8), small (0.2 < |d| < 0.5) and negligible (|d| < 0.2)

Bold values indicate the difference is significant (p-value<0.05). Superscript L denotes the findings measured based on I, are Less than S, G denotes Greater, and U denotes unequal distribution
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Figure 9: Comparing our Boost Model and SBFL
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* Automated Program Repair(APR)
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[1] Jean-RémyFalleri,FloréalMorandat,XavierBlanc,MatiasMartinez,andMartin Monperrus. 2014. Fine-grained and accurate source code differencing. In Proceedings o
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a4c526da .../ jscomp/Compilerjava // Bug Inducing Commit
482 CompilerInput previous = inputsByld.put(id, input);
482 CompilerInput previous = putCompilerInput(id, input);

+

1272 if (options.dependencyOptions.needsManagement()) {

0.25- + 1272 if (options.dependencyOptions.needsManagement() &&
+ 1273 loptions.skipAllPasses &&
0.00- . . . . . _ _ + 1274 options.closurePass) {
ACCUMULO AMBARI OOZIE HADOOP JCR LUCENE  CoreBench 0a670cb5 .../ jscomp/Compilerjava // Bug Fixing Commit
Figure 5. Change Action Coverage Between Bug-Fixing and 1284 if(0ptions.dependen]:yO[l)ltions.needsManagement() &&
- 1285 loptions.skipAllPasses &&
Bug-Inducing Commits. The Green Bar Denotes Cover- e Opiions_dosirepass){

age and the White Bar Denotes Inverse Coverage
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Figure 10: Bug-Inducing and Fixing Commit of Closure 31
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