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Abstract: Mutation testing is a pivotal technology for enhancing software quality by injecting mutation operators to
generate mutant programs that mimic potential defects in software. The substantial number of mutants and the associated ex-
ecution costs, however, limit the advancement and industrial application of mutation testing. The selection of effective muta-
tion operators is a primary strategy for reducing the volume of mutants. Addressing distributed memory parallel programs,
this paper introduces an evaluation criterion for the effectiveness of mutation operators. Mutants are categorized into three
types: stubborn mutants, crash mutants, and equivalent mutants. Drawing on the influence of various mutants on the quality
of test data, we establish a criterion for evaluating the effectiveness of mutation operators and analyze the performance of
different mutation operators. Experimental results demonstrate that the proposed evaluation criterion enables the selection
of suitable mutation operators, leading to the generation of a higher number of valid mutants and a minimized number of in-
valid mutants. Consequently, while preserving the effectiveness of mutation testing, the average number of mutants is de-
creased by 22.61%, thereby enhancing the efficiency of mutation testing.
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