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Abstract: Using genetic algorithms to solve the problem of difficultly-covered edges in multi-path coverage is a hot
research spot in the current field of automatic test data generation. An approach to multi-path coverage testing that com-
bines the key edge probability and path layer proximity is proposed, for the existing methods are not efficient enough to
solve the multi-path coverage problem. Firstly, it calculates the probabilities of the nodes being traversed to get difficultly-
covered nodes, and then finds difficultly-covered edges (i.e., key edges), so as to generate the target paths. Secondly, the in-
dividual contribution is calculated according to the key edge probability, and the path layer proximity is computed through
the path layer graph of the program, and then the fitness function is designed from the individual contribution and the path
layer proximity. Finally, multi-population genetic algorithm is employed to generate test data in order to cover the target
paths. After the subpopulation covers the current target path in the evolution process, it continues to try to cover other paths
similar to the current target path. Experimental results show that compared with those similar classic methods, this ap-
proach guarantees an improved stability besides dominant average generation time and average evolution time. The stan-
dard deviation of the generation time increase is lower than the optimal one by 10.19%, and the variation coefficient is less-
en by 10.79%. The standard deviation of evolutionary time increase is lower than the optimal one by 19.98%, and the varia-
tion coefficient is decreased by 28.02%.
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