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Application Program Size
Lines | Methods | Classes | Faults | Test Cases
CommissionEmployee 34 18 2 95 15
Point 125 26 3 44 13
DataStructures 189 57 8 324 106
Employee 192 52 7 84 14
LoopFinder 193 26 4 34 13
Sudoku 231 58 4 414 25
JDepend 1,462 282 35 2,659 39
Reduction and Prioritization 2,050 211 19 1,412 38
Barbecue 2,501 422 59 18,312 140
JodaTime 12,687 3,644 223 20,894 206
CommonsMath 20,763 4,185 556 6,077 268
Total 40,427 8,981 920 50,349 877
Average 3,675 816 84 4,577 80
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However, hill climbing is slightly more efficient than greedy
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Empirical Results: Greedy and Search-Based

Prioritizer = NAPSC Runtime (sec) Application

GRD 0.98 0.22 Sudoku

GRD 0.36 0.38 ReductionAndPrioritization
GRD 0.71 33.88 JodaTime

HC_SA_FS 0.98 0.01 Sudoku

HC_SA_FS 0.36 0.04 ReductionAndPrioritization
HC_SA_FS 0.69 7.88 JodaTime

Greedy produces a slightly better ordering than hill climbing
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Empirical Results: Greedy and Search-Based

Prioritizer = NAPSC Runtime (sec) Application

GRD 0.98 0.22 Sudoku

GRD 0.36 0.38 ReductionAndPrioritization
GRD 0.71 33.88 JodaTime

HC_SA_FS 0.98 0.01 Sudoku

HC_SA_FS 0.36 0.04 ReductionAndPrioritization
HC_SA_FS 0.69 7.88 JodaTime

But the hill climbing algorithm executes over four times faster!
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Empirical Results: Greedy and Search-Based

Prioritizer = NAPSC Runtime (sec) Application

GRD 0.98 0.22 Sudoku

GRD 0.36 0.38 ReductionAndPrioritization
GRD 0.71 33.88 JodaTime

HC_SA_FS 0.98 0.01 Sudoku

HC_SA_FS 0.36 0.04 ReductionAndPrioritization
HC_SA_FS 0.69 7.88 JodaTime

A small NAPSC increase may result in a large runtime increase
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Empirical Results: Random and Adaptive Random

Statement
JodaTime (JT)
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Concrete Examples

Empirical Results: Random and Adaptive Random

Statement
JodaTime (JT)

0.3197 1 3
8 0.3196 - 3
? 0.
<
Z 0.3195- -

0.3194 - 3

Euclidean Jaccard Manhattan
Similarity Metric
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Concrete Examples

Empirical Results: Random and Adaptive Random

Statement
JodaTime (JT)
9120+ i
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|Adaptive random executes more slowly than random|
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Concrete Examples

Empirical Results: Random and Adaptive Random

Statement
JodaTime (JT)
9120+ i
[y
g 110+ -
(D)
& 100+ -
(D)
E 90 i
5 80- f
14

Euclidean Jaccard Manhattan
Similarity Metric

|Choose random because it produces comparable NAPSC scores in less time|
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Future

The Future of Regression Testing

Research

¢ Reproducible research by releasing software tools and data
¢ Integrate many existing algorithms into a single framework

e Develop new forums for publishing important results

o Software Quality Journal special issue
¢ International Workshop on Regression Testing
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Future

The Future of Regression Testing

Research

¢ Reproducible research by releasing software tools and data
¢ Integrate many existing algorithms into a single framework

e Develop new forums for publishing important results

o Software Quality Journal special issue
¢ International Workshop on Regression Testing

Practice

e Encourage the use of coarse-grained information
e Try to apply existing tools to industrial programs

¢ Participate in community events; publish experience reports
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Conclusions and Future Work

Conclusion

[e]
o0

Concluding Remarks

e Comprehensive framework for regression testing
e Interesting empirical results demonstrate trade-offs

e Free/open source tools are available for download

e http://proteja.googlecode.com
e http://modificare.googlecode.com
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Conclusions and Future Work

Conclusion

[e]
o0

Concluding Remarks

e Comprehensive framework for regression testing
e Interesting empirical results demonstrate trade-offs

e Free/open source tools are available for download

e http://proteja.googlecode.com
e http://modificare.googlecode.com

Future Work

e Add new algorithms for regression testing

e Conduct experiments with more case study applications
o Further develop statistically meaningful empirical results
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Software Quality Improvement through
Repeated Test Execution: An Exploration of
the Present and Future of Regression Testing

Gregory M. Kapfhammer

http://www.cs.allegheny.edu/~gkapfham/

Thank you for your attention!
Contact me with questions and/or comments!
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