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Use synthetic test suites  to empirically evaluate the efficiency and
effectiveness of search-based and greedy prioritizers
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Requirements necessitate the coverage of the state and/or
structure of a program under test J

Zachary Williams (Allegheny College) Synthetic Test Suite Prioritization GECCO 2010 4/11



Regression Test Suite Prioritization

Zachary Williams (Allegheny College) Synthetic Test Suite Prioritization GECCO 2010 4/11



Regression Test Suite Prioritization

R

R2 R4 R3 R1 R5

s s O G I

Each test covers specific requirements in a certain amount
of time and thus the ordering is critical J
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Prioritized test suites cover requirements faster thus
enabling the rapid detection of defects
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Testers can use greedy (Rothermel et al. TSE 2001) and
search-based (Lietal. TSE 2007) methods to reorder suites
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QUESTION: Which prioritization technique is the best? J
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Greedy approaches select the Hill climbers search the state
next best test case J space for improved orderings

Conventional wisdom dictates that greedy generally out performs hill
climbing in terms of both efficiency and effectiveness
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These highlighted tasks are manual , expensive , and
prone to error
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Synthetically generating a test suite is automated ,
effective , and efficient
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Requirements

Coverage Points

The total number of coverage points  controls how many
unique test-requirement pairs the test suite will contain J
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Requirements

Coverage Points

Balancing Approach

The balancing configuration dictates how the coverage
points will be distributed in the synthetic test suite J
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Balancing Approach

Our empirical results show that synthetic generation takes
less then 0.2 seconds for extremely large test suites
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Generating Synthetic Test Suite

Syntheti
Test Suite

Synthetic Test Suite

(Coverage Report)

Contains information concerning the requirements
covered and the execution time of each test
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HC demonstrated to be more efficient then GRD for large
test suites
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As the amount of coverage points in the test suite increases
the performance of HC becomes comparable to that of GRD
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The trend is evident over a wide range of experimental
configurations
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