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commons-lang 31,130 21,074 (-32.3%) 29,069 19,112 (-34.3%)
commons-io 9,547 7,319 (-23.3%) 4,935 4,168 (-15.5%)
numerics4; 6,835 5,437 (-20.5%) 6,547 5,149 (-21.4%)

[How much is the saving in runtime?J
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Runtime Improvement

Runtime Runtime
(original set) (reduced set)
commons-math 300.77 271.10 (-09.9%)
commons-lang 28.25 18.70 (-33.8%)
commons-io 6.95 4.58 (-34.1%)
numerics4j 2.85 2.08 (-26.9%)
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Runtime Improvement

[Divergence due to differences in test suite runtime and coverage]
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Runtime Improvement

[Divergence due to differences in test suite runtime and coverage]

Runtime Runtime
(original set) (reduced set)
commons-math 300.77 271.10 (-09.9%)
commons-lang 28.25 18.70 (-33.8%)
commons-io 6.95 4.58 (-34.1%)
numerics4j 2.85 2.08 (-26.9%)

[Significant speed-up for all applications]
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Accuracy of the Mutation Score

Mutation Score Mutation Score

(original set) (reduced set)
commons-math 0.77 0.73 (- 4.5%)
commons-lang 0.76 0.67 (-10.7%)
commons-io 0.41 0.44 ( 8.3%)
numerics4; 0.69 0.65 (- 5.9%)
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Accuracy of the Mutation Score

Mutation Score
up to 10%
overestimated

Mutation Score Mutation Score
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Accuracy of the Mutation Score

Mutation Score Low mutation
up to 10% coverage may lead
overestimated to underestimation
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Accuracy of the Mutation Score

Mutation Score Low mutation
up to 10% coverage may lead
overestimated to underestimation

Mutation Score Mutation Score

(original set) (reduced set)
commons-math 0.77 0.73 (- 4.5%)
commons-lang 0.76 0.67 (-10.7%)
commons-io 0.41 0.44 ( 8.3%)
numerics4; 0.69 0.65 (- 5.9%)

(Redundant mutants tend to overestimate the mutation score
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Conclusion and Future Work

Conclusion:

@ Operator for conditional expressions without redundancy
@ Decreased number of mutants and improved runtime
@ Increased accuracy of the mutation score
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Conclusion and Future Work

Conclusion:

@ Operator for conditional expressions without redundancy
@ Decreased number of mutants and improved runtime
@ Increased accuracy of the mutation score

Future Work:

@ Investigate redundancies in other mutation operators
@ Analyze whether sufficient mutants tend to be equivalent
@ Apply constraint solver to identify equivalent mutants
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Thank you for your attention!

Questions?

AR
ﬂﬁ% ALLEGHENY COLLEGE

http://www.mathematik.uni-ulm.de/sai/major



