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�5Most studies assume:  
Data in a period are similar to one in other periods

Release X X+1 X+2 X+3

Metrics Abug report data 
for 6 years

1 prediction model
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≒
The properties are similar?

?

old software development future software development

Period 1 Period 2 Period 3 Testing period

The magnitude of the importance scores fluctuate  as systems evolve  

More recent data contributes the prediction accuracy



Minor Release 
(X.1)Release X Release X+1

Fixing 
Serious bug? Testing?

Our goal: 
Understand the impact of the RC on bug priority prediction

This paper assumes: 
Developers’ activities might vary during Release Cycle (RC)

Developers focus on …
Making 

New features?
Improving 

performance?

Minor Release 
(X.2)

[1] S. McIntosh and Y. Kamei, "Are Fix-Inducing Changes a Moving Target? A Longitudinal Case Study of Just-In-Time Defect Prediction," in IEEE Transactions on Software Engineering, vol. 44, no. 5, pp. 412-428, 1 May 2018.
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RQ2: Do Release-aware 
models for priority 
change outperform 
Global model?

RQ1: Do bug-fixing 
activities vary  across 
within release cycle?

RQ3: How fine-grained 
data should be used?
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�15                           Platform 3.x

Yearly synchronized
Well-developed

8years

plenty of bug reports 
28,924

Yearly 1main release
and 2 service releases
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RQ2: Do Release-aware 
models for priority 
change outperform 
Global model?

RQ1: Do bug-fixing 
activities vary  across 
within release cycle?

RQ3: How fine-grained 
data should be used?



�17Aggregate metrics by each month

Fixing timeBug reports Priority changes
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�18Growing number of reports towards end of 
the cycle
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Increase until winter break



�20Growing number of reports towards end of 
the cycle

gradually accelerate 
the development



�21Growing number of reports towards end of 
the cycle

wrapping it up



�22growing percentage of reports that will 
receive high priority at some point in time

Middle priority 
or Low priority

High priority 



�23Bugs reported in June tend to be carried over 
into next release
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Stabilization toward 
next major release
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into next release
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�26Statistical tests
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�27Statistical tests
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Kruskal-Wallis test
✴ p-value > 0.05

Post-hoc test (Mann–Whitney U)  
✴ p-value > 0.05/4 (=0.0125)
✴ Effect-size > 0.1



�28Metrics for the statistical tests

Unit Dimension Metrics

Bug

Report

#of description words
bayes socre
# of priority change
# of assigned
# of cc
# of comments
# of commentator
time for assigning bug
time for fixing bug

Commit

# of commits
# of files
# of adds
# of deletes
median of adds per file
median of delets per file

Unit Dimension Metrics

Daily

Report

# of reports
# of High/Mid/Low priority reports
# of High/Mid/Low severity reports
# of enhancement

Close

# of reports
# of High/Mid/Low priority reports
# of High/Mid/Low severity reports
# of enhancement reports

Comment # of comments
# of commentator

Changes

# of changes priority low to high
# of changes priority high to low
# of changes severity low to high
# of changes severity high to low

Commits

# of commits
# of files
# of adds
# of deletes



�2914 metrics are not affected by release cycle

Unit Dimension Metrics

Daily

Report

# of reports
# of High/Mid/Low priority reports
# of High/Mid/Low severity reports
# of enhancement

Close

# of reports
# of High/Mid/Low priority reports
# of High/Mid/Low severity reports
# of enhancement reports

Comment # of comments
# of commentator

Changes

# of changes priority low to high
# of changes priority high to low
# of changes severity low to high
# of changes severity high to low

Commits

# of commits
# of files
# of adds
# of deletes

Unit Dimension Metrics

Bug

Report

#of description words
bayes score
# of priority change
# of assigned
# of cc
# of comments
# of commentator
time for assigning bug
time for fixing bug

Commit

# of commits
# of files
# of adds
# of deletes
median of adds per file
median of deletes per file



Jan - Mar: Developers develop new 
features or make huge changes

 # of enhancement report close ↑  
# of commits, files, add, delete ↑  

Jul - Sep: Developers take longer 
time to discuss and fix bugs

# of CC, comments, commentator ↑
Time for assigning, fixing ↑    

Oct - Dec: Developers are less active
most metrics ↓  

Jul Oct Jan Apr

Service
Release

Eclipse
Con

Main 
release

Service
Release

Developers are focusing on different activities during Release Cycle

We might need to build fine-grained, release aware models

Apr - Jun: Developers change 
priorities and fix high priority bugs 

# priority/severity change ↑  
# High priority close ↑  
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RQ2: Do Release-aware 
models for priority 
change outperform 
Global model?

RQ1: Do bug-fixing 
activities vary  across 
within release cycle?

RQ3: How fine-grained 
data should be used?

Yes, fixing activities are effected by 
release cycle (especially, bug reporting, 

bug-fixing, priority change).
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�33Predict priorities of bug reports whether high 
priority or not with Random Forest
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�35Methodology of evaluations

Jul Sep Nov Jan Mar May

Jul Sep Nov Jan Mar May
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�41Methodology of model building
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Training
for global model Training

Testing

Training

Testing
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Dataset



�42Evaluation: Recall, G-Mean, AUC

0

4500

9000

13500

18000

Negative Postive

[1] Wang, S., Minku, L.L., Yao, X.: A systematic study of online class imbalance learningwith concept drift.  IEEE 
Transactions on Neural Networks and Learning Systems pp.1–20 (2018)
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ROC-AUC

Evaluation: Recall, G-Mean, AUC



�45Release aware models can not totally 
outperform Global models
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�47Release aware models can not totally 
outperform Global models

The recall of RAM in Q2 is only 
significantly higher

ROC-AUC of RAM are 
constantly lower



• Pick up variables (Importance > 0.05) for each prediction model

�48All models rely on bayes score but Global 
model made better predictions
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• Pick up variables (Importance > 0.05) for each prediction model

�51All models rely on bayes score but Global 
model made better predictions

0

0.125

0.25

0.375

0.5

GM Q1 Q2 Q3 Q4
bayes_score # status changes # comments (Project) # comments (Bug) 
severity fixing-time assigning-time

Good 
classifier?

RQ2-2:
If RAM uses the same Bayes classifier with Global models, 

can RAM outperform Global model?

Bayes score are not affected by 
release cycle



�52Hybrid Release aware models outperform Global model in Q1 
and Q2 when have subtle in small percentages of whole data
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in Q1 is also significantly higher

The g-mean of PAM in Q1 and 
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�55Hybrid Release aware models outperform Global model in Q1 
and Q2 when have subtle in small percentages of whole data

Addition to Q2, the recall of PAM 
in Q1 is also significantly higher

The g-mean of PAM in Q1 and 
Q2 become significantly higher

The difference of ROC-AUC 
become smaller



�56Hybrid Release aware models outperform Global model in Q1 
and Q2 when have subtle in small percentages of whole data

Metrics are affected by release cycle the dataset is imbalanced

0

0.075

0.15

0.225

0.3

Q1 Q2 Q3 Q4
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RQ2: Do Release-aware 
models for priority 
change outperform 
Global model?

RQ1: Do bug-fixing 
activities vary  across 
within release cycle?

RQ3: How fine-grained 
data should be used?

Yes, fixing activities are effected by 
release cycle (especially, bug reporting, 

bug-fixing, priority change).

Yes, release aware models 
leverage the characteristic of the 

release process
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RQ2: Do Release-aware 
models for priority 
change outperform 
Global model?

RQ1: Do bug-fixing 
activities vary  across 
within release cycle?

Yes, fixing activities are effected by 
release cycle (especially, bug reporting, 

bug-fixing, priority change).

Yes, release aware models 
leverage the characteristic of the 

release process

RQ3: How fine-grained 
data should be used?



�59An evaluation method for 1/4/12-divided 
models
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�66More fine-grained models tend to outperform 
less fine-grained models but be more unstable



�67The ROC-AUC of monthly models are 
constantly lower than others
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RQ2: Do Release-aware 
models for priority 
change outperform 
Global model?

RQ1: Do bug-fixing 
activities vary  across 
within release cycle?

Yes, fixing activities are effected by 
release cycle (especially, bug reporting, 

bug-fixing, priority change).

Yes, release aware models 
leverage the characteristic of the 

release process

RQ3: How fine-grained 
data should be used?

More fine-grained models tend to 
outperform less fine-grained 
models but be more unstable














