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Change





PerfImpact – performance regression 
testing

• Search-based input profiling to find 

specific inputs for exposing performance 

regressions

• Change impact analysis (CIA) to 

recommend the problematic code changes
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2

Vi

43

Initial 
Inputs

Inputs

Vi+1

JMeter

Genes:

A chromosome/individual

Input 1: http://localhost:8080/Agilefant/editUser.action 
Input 2: http://localhost:8080/Agilefant/editProduct.action?productId=5 
Input 3: http://localhost:8080/Agilefant/editProduct.action?productId=8
……

Individual 1: 2, 18, 36, 27, 11, 13, 6, 43, 64, 12, 85, 49, 12, 53, 44, 78, 31, 47
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Trace 
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An individual (𝐼𝑗)

• Execution time in 𝑉𝑖 (𝑡𝑗
𝑖)

• Execution time in 𝑉𝑖+1 (𝑡𝑗
𝑖+1)
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GA Analyzer
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• Selection

Fitness value for 𝐼𝑗 = 𝑡𝑗
𝑖+1 − 𝑡𝑗

𝑖
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GA Analyzer

Selection

Crossover

Mutation
• Selection

Fitness value for 𝐼𝑗 = 𝑡𝑗
𝑖+1 − 𝑡𝑗

𝑖

Parent 1: 2, 18, 36, 27, 11, 13, 6, 43, 64, 12, 85, 49, 12, 53, 44, 91, 79, 23, 3, 19 

Parent 2: 23, 95, 1, 67, 35, 81, 7, 17, 51, 102, 56, 39, 72, 3, 54, 37, 13, 86, 47, 76

Child 1:    2, 18, 36, 27, 11, 13, 6, 17, 51, 102, 56, 39, 72, 3, 54, 37, 13, 86, 47, 76

Child 2:   23, 95, 1, 67, 35, 81, 7, 43, 64, 12, 85, 49, 12, 53, 44, 91, 79, 23, 3, 19

• Crossover
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Parent : 2, 18, 36, 27, 11, 13, 6, 43, 64, 12, 85, 49, 12, 53, 44, 91, 79, 23, 3, 19 

Child :    2, 18, 36, 27, 11, 13, 6, 43, 64, 73, 85, 49, 12, 53, 44, 91, 79, 23, 3, 19

• Crossover

• Mutation
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Change Impact: 

propagates along any (and only) 
dynamic paths that pass through the 
change  (Law et al. ICSE’03)

Impact Sets:

𝐶𝐴 =>  𝑀𝐴, 𝑀𝐷, 𝑀𝑄,…

𝐶𝐵 =>  𝑀𝐵, 𝑀𝐷, 𝑀𝑁,….

…
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Ranked 
lists of 

changes

16

15

Method 
Statistics

Mining

17

Impact Sets:

𝐶𝐴 =>  𝑀𝐴, 𝑀𝐷, 𝑀𝑄,…

𝐶𝐵 =>  𝑀𝐵, 𝑀𝐷, 𝑀𝑁,….

…

12 6 91 ms

37 6 45 ms

Ranked list:

• 𝐶𝐵
• 𝐶𝐴
• …



Research Questions (RQs)

• RQ1 - How effective is PerfImpact 
in finding inputs that likely expose 
performance regressions

• RQ2 – Can PerfImpact effectively 
recommend changes likely 
responsible for performance 
regressions

28



Research Question 1

How effective is PerfImpact in finding 
inputs that likely expose regressions

PerfImpact vs. Random

H0: There is no statistically significant 
difference between PerfImpact and 
Random
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Research Question 2

How effective is PerfImpact in 
identifying regression-inducing code 
changes

• Inject nine artificial code changes

• Extract real code changes 

30



Experimental Design

JPetStore
Agilefant

31

V3.2 vs V3.3

V3.0.0 vs V4.0.5V3.2 vs V 3.5

Total: 187 real changes + 9 artificial changes 



RQ1 – Finding Regression-Specific Inputs
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𝒑 < 𝟏. 23𝒆 − 𝟐96 => null hypothesis is rejected



RQ2 -Performance regression in a real 
code change

Code change: ProjectBusinessImpl.retrieveLeafStories()
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RQ2 -Performance regression in a real 
code change

Code change: ProjectBusinessImpl.retrieveLeafStories()
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RQ2 -Performance regression in a real 
code change

Code change: ProjectBusinessImpl.retrieveLeafStories()

35



Online appendix:

http://www.cs.wm.edu/semeru/data/MSR16-PerfImpact/
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Additional Slides for Questions
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GAs – Independent Variables

42

• Crossover rate – 0.3

• Mutation rate – 0.1

• Number of individuals per generation – 30

• Termination Criterion 

Maximum limit for the number of generations – 30

Average fitness value of every individual in one 
generation



RQ1 – Finding Regression-Specific 
Inputs
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Generations

𝒑 = 𝟏. 37𝒆 − 𝟐36 => null hypothesis is rejected



RQ1 – Finding Regression-Specific 
Inputs
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Generations

𝒑 = 2.64𝒆 − 198  => null hypothesis is rejected



RQ2 -Performance regression in a real 
code change

Code change: StoryHierarchyBusinessImpl.calculateStoryTreeMetrics()
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RQ2 -Performance regression in a real 
code change
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Code change: StoryHierarchyBusinessImpl.calculateStoryTreeMetrics()



RQ2 -Performance regression in a real 
code change
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Code change: StoryHierarchyBusinessImpl.calculateStoryTreeMetrics()



RQ2 -Performance regression in an 
artificial code change
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RQ2 -Performance regression in an 
artificial code change


