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Abstract: Automated program generation (APQG) is a concept of automatically making a computer program.
Toward this goal, transferring automated program repair (APR) to APG can be considered. APR modifies
the buggy input source code to pass all test cases. APR-based APG regards empty source code as initially
failing all test cases, i.e., containing multiple bugs. Search-based APR repeatedly generates program variants
and evaluates them. Many traditional search-based APR systems evaluate the fitness of variants based on
the number of passing test cases. However, when source code contains multiple bugs, this fitness function
lacks the expressive power of variants. In this paper, we propose an application of a multi-objective genetic
algorithm to APR in order to improve efficiency. We also propose a new crossover method that combines two
variants with complementary test results, taking advantage of the high expressive power of multi-objective
genetic algorithms for evaluation. We tested the effectiveness of the proposed method on competitive pro-
gramming tasks. The obtained results showed significant differences in the number of successful trials and
the required generation time.
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Fig. 1 Overview of transferring GA-based APR to APG.
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Fig. 2 Challenge in selection phase.
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Fig. 3 Hasse diagram of all variants with four test cases, and
the relation between V1-V4.
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Table 1 Experimental settings.
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Fig. 4 Venn diagram of successful tasks.

0 m1~6 m7~13 m14~19 w20
ERFE

X

XY

XYZ

D=t
5 RIIEATEI KT B REE D

Fig. 5 Comparison of tasks by successful trials.
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Fig. 6 Comparison of generating time.
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Fig. 7 Comparison of generation time for each task.
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int abc116(int a, int b, int c) {
return a * b / 2;

}

8 ABCI116 ®IEfEa—F
Fig. 8 Correct code of ABC116.

int abc116(int a, int b, int c) {
if (a >= 30) {
return a * b / 2;
}
if (a < 30) {
return a * b / 2;
}
return 0;

}

9 REX &t APG O
Fig. 9 Output of APG impremented the propose A.
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