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Bug Localization
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IR-Based Bug Localization
(IRBL)
l The process of identifying the location(s) 

of a given bug using an IR-based technique
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Timezone.java 0.8
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https://github.com/eclipse/eclipse.jdt.ls



https://github.com/cocoa-mhlw/cocoa



https://github.com/cocoa-mhlw/cocoa/issue/1113



Issues in IRBL for
non-English bug reports
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Source code Score

Timezone.java 0
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Activity.java 0
Control.java 0

• Developers in non-English region may write bug 
reports in the language of their region (non-English)

• Typical IRBLs do not support such reports

🇯🇵
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Do developers write bug 
reports in non-English?
l Particularly if stakeholders are within a 

spepcific language region
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Cross-Lingual Bug Localization:
CrosLocator [Xia+14]
l Mitigate the natural language gap

via machine translation

[Xia+14] Xia et al. “Cross-language bug localization.” in Proc. ICPC 2014.
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How does it work for
other languages/projects?
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[Zhou+12] Zhou et al.: "Where should the bugs be fixed?" in Proc. ICSE 2012.
[Xia+14] Xia et al. “Cross-language bug localization.” in Proc. ICPC 2014.
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Observation: non-English texts 
exist also in source code
l E.g., in string literals, comments
– They do not contribute to textual similarity to

English-translated bug report description

https://github.com/support-project/knowledge/blob/v1/src/main/java/org/support/project/di/Container.java



Extending CrosLocator

13

Bug
localization

Bug report
(English)

A

Bug report
(Japanese)

Machine
translation

文 文A

…

1.

2.

3.

Result
ranking

Source code
(Ja+En)

Machine
translation

文A
Japanese text English text

文 A

Our extension

Extracting string literals 
and comments written 
in Japanese

Embedding 
translated texts to 
the original code

Source code
(English)



14

Research Questions

RQ1 (Replication of CrosLocator)
Is the cross-lingual bug localization approach 
effective for industry projects?

[ protractors by Dean Hochman: https://www.flickr.com/photos/deanhochman/14481958642/ ]

RQ2 (Effectiveness of the extension)
Does translating texts in source files contribute 
to the performance improvement?

https://www.flickr.com/photos/deanhochman/14481958642/
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Study Design

l Two industorial projects in Japan

– Two types of oracles are defined in P1
• P1d: Source files that directly includes buggy portion
• P1i: Source files that indirectly contribute to find buggy 

portion

l Evaluation Criteria
– MAP, MRR, Success@5, Success@10

Language # source files # bug reports

P1 C# 929 8 / 186

P2 Java 591 267 / 316



Is cross-lingual BL effective 
for industry projects?
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Does additional translation 
contribute to performance?
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Do developers write bug 
reports in non-English?
l Particularly if stakeholders are within a 

spepcific language region
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