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My app seems broken on the 
new Android 6.0.1. How do I 
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As an app developer, what happened in the last Android 
update that I need to be aware of now?

100s of API packages, 1,000s of 
API classes, 10,000s+ of API 

methods (as of API 23)
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Specifies a bug condition and 
a fixing transformation
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Enables an analyst to apply repairs 
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Data Extraction

Commit 
Extraction

Feature 
Extraction

Feature 
Processing

bit vectors

commit 
documents

source 
code

API calls, 
imports

parent-
child 

commit 
relations

A Spark-based data processing 
pipeline with custom data targets

For a Java file, pairs of 
extracted features from the 

commits that change that file
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repos 
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code 

commits
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changed 

files 
in 3 hours

1.39M 
commit-
relations 
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4.22M 
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Note: Measurements on a 
cluster with relatively limited 
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125M 
code 

features in 
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Approach

Research Question: Do bugfixes exhibit a time signature?

Extract patterns of API usage
Association Rule: If method m1, m2,…,mk are involved in a 
commit, then method m is also involved with high probability. 

Compute time signature for each pattern
Fraction of commits matching a rule over time.
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A commit violating a mined association rule 

Rule: setTransactionSuccessful → endTransaction
1556 commits matching this rule 
81 potential violations of this rule 
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“Be sure to 
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when done 

with …”

Bug: Missing call to 
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before array goes out of scope.
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Basic test for trending. A rule is trending 
iff there is a time interval that exceeds 

three standard deviations from the mean
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Test time signatures for trends

No clear trend for 
{ hasNext, iterator, remove } ⇒ next
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index commit feature 
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Challenge: Index 
“useful” features

For each commit-relation, we index: 

Features of the parent commit 

Features of the child commit 

Parent-to-child patch 

Commit messages

Oh, I have in my code:
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corpus with indexed search?

Do the results improve using more 
fine-grained features? 
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Relevant Commit Search 
Experimental Setup

Github
Data 

Extraction commit 
documents

16K repos with 
2.83M Java files

1.39M commit-
relation documents

5 bug pattern queries

3 granularity levels 
method names 
method names + arity 
method names + arity + “fix” in commit message 
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Experience with the Corpus

We transitioned our scripts and corpus with Android 
Github repos to Leidos in April 2015 

Need to have full git repos 

Using corpus from a crawl in June 2015

Github
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