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A Bug Report
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Fields in A Bug Report

• Product

• Component

• Priority

• Severity

• Assignee

• Status (reopen or not)

• Platform

• Version

• …..
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Fields Get Reassigned 
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Previous Findings

• Approximately 80% of bug reports have 

their fields reassigned

• Bug report field reassignments could 

cause a delay in the bug fix
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Xin Xia, David Lo, Ming Wen, Emad Shihab, Bo Zhou: An empirical study of bug 

report field reassignment. CSMR-WCRE 2014: 174-183



When a bug report is submitted, can 

we automatically predict which bug 

report fields will be reassigned or 

refined? 
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Comments from Developers

• Considering a lot of “raw” users would submit bug 

reports in our community, there would be many errors 

(wrongly assigned fields in the bug report), the tool 

would be possible to evaluate a “raw” user submitted 

report and predict what fields will be changed. 

• A tool which assists whether a fields would get 

reassigned and refined still relief the workload for a 

developer 
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Research Challenge

• A bug report could have more than one fields 

get reassigned or refined simultaneously

• Traditional supervised learning techniques 

only categorize an instance into one label
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Multi-label Learning



Multi-Label Objects

Lake

Trees

Mountains

Multi-label 

learning

e.g. natural scene image

Ubiquitous

Documents, Web pages, Molecules......



Overall Framwork
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Overall Framwork

11



Features

• Meta Features

– Fields of a bug report except from the text in 

summary and description, e.g., reporter, 

assignee, product, and component. 

• Textual Features 

– Text in the summary and description 

– Tokenize, remove the stop words, stemming

12



Overall Framwork
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Label Extraction 

• Eight types of reassignment and refinement:

– component, product, severity, priority, OS, 

version, fixer, and status 

• Parse bug report history, and check whether any 

of the 8 fields got reassigned and refined 
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Overall Framwork
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Multi-label Classifier
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Overall Framwork
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MLComposer
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Evaluation Metrics
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Datasets
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Baselines

• Lamkanfi et al. ‘s approach:

– Naive Bayes to predict whether a component 

field would be reassigned and refined 

• ML.KNN

– A KNN implementation for multi-label learning

• HOMER 

– builds a hierarchy of multi-label classifiers by 

leveraging a balanced clustering algorithm
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Average F1 of Our Approach 

Compared with the Baselines 
Approach OpenOffice NetBeans Eclipse Mozilla

Our 0.62 0.60 0.56 0.58

Lamkanfi 0.27 0.30 0.23 0.27

ML.KNN 0.61 0.52 0.51 0.52

HOMER 0.23 0.24 0.19 0.24
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Average F1 of Our Approach 

Compared with Sub-Classifiers
Approach OpenOffice NetBeans Eclipse Mozilla

Our 0.62 0.60 0.56 0.58

Meta 0.62 0.53 0.51 0.51

Textual 0.20 0.27 0.20 0.24

Mixed 0.61 0.52 0.51 0.52
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Summary

• A tool which leverages multi-label learning 

algorithms to automatically predict which bug 

report fields would be reassigned and 

refined

• Our proposed approach improved the state-of-

the-art by a substantial margin
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Future Work

• We only recommend which fields get 

reassigned or refined, and we plan to 

recommend what these fields will be 

reassigned or refined to.

• Leveraging the idea of multi-label learning 

to solve other software engineering tasks
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Multi-label Recommenders for SE
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Tag Recommendation

28



Multi-label Software Behavior Learning

• When a program fails, a crash report 

would be sent to the software vendor for 

diagnosis

• A failure could be caused by multiple types 

of faults simultaneously

• Predict the fault types of a crash
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Developer Recommendation for 

Bug Resolution

30

Frequent "invalid thread access“

I'm not sure 100% where the problem 
lies with this (hard to say if it's SWT, 
or JFace, or what), but since 
updgrading to 3.4 M4 I've been 
having invalid thread accesses like 
crazy.

Steffen Pingel
These startup warnings are most 
likely unrelated to the problem 
you are experiencing

Mik Kersten
all Mylyn-related parts of the stack 
traces have been addressed and 
should not have been related to the 
invalid thread access. 

Felipe Heidrich

*** Bug 215791 has been marked 

as a duplicate of this bug. *** 

Steve Northover
Fixed > 20080220 We can keep 
following up with whoever as 
necessary but in the meantime, 
people can't use this VM.

https://bugs.eclipse.org/bugs/show_bug.cgi?id=215791


Recommending Affected 

Packages for a Bug Report
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Lessons

• The multi-label learning approaches (e.g., 

ML.KNN) proposed in ML cannot be 

directly used to solve SE tasks

• Extract the domain-specific features
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Conclusions

• A case study on how to use multi-label 

learning approaches to predict which bug 

report fields get reassigned or refined

• Multi-label Recommenders for SE
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Thank you!

Questions? Comments?

35



Additional Slides
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Average Precision and Recall
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Weights
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