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Abstract Conventional testing methods often fail to assure reliability of embedded software due
to inefficiency and ineffectiveness of manual test case generation. Concolic testing can address this by
automatically generating test cases but has a limitation that does not support bitwise operations
critical to embedded software. To address this limitation, we have developed an improved concolic
testing technique with bitwise operations support for embedded software. We applied the improved
technique to 10 utilities of open-source embedded software Busybox and achieved 33% more branch
coverage on average. In addition, we analyzed the performance bottleneck of the improved technique.
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1/* %, y, z: JEY B +/
2 int max(int x, int y, int z){
3 if (x>=y){
4 if (x>=z)

5 return x;

6 else return z;
7 }else if (y>=z) x>=z
8 return y;

9 else return z;}
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