Performance metamorphic testing: A Proof of concept
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Resumen(Abstract). Context: Performance testing is a challenging task mainly
due to the lack of test oracles, i.e. mechanisms to decide whether the performance
of a program is acceptable or not because of a bug. Metamorphic testing enables
the generation of test cases in the absence of an oracle by exploiting the so—called
metamorphic relations between the inputs and outputs of multiple executions of
the program under test. In the last two decades, metamorphic testing has been
successfully used to detect functional faults in different domains. However, its
applicability to performance testing remains unexplored.

Objective: We propose the application of metamorphic testing to reveal perfor-
mance failures.

Method: We define Performance Metamorphic Relations (PMRs) as expected re-
lations between performance measurements of multiple executions of the pro-
gram under test. These relations can be turned into assertions for the automated
detection of performance bugs, removing the need for complex benchmarks and
domain experts guidance. As a further benefit, PMRs can be turned into fitness
functions to guide search—based techniques on the generation of test data.
Results: The feasibility of the approach is illustrated through an experimental
proof of concept in the context of the automated analysis of feature models.
Conclusion: The results confirm the potential of metamorphic testing, in combi-
nation with search-based techniques, to automate the detection of performance
bugs.



