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Random testing of compilers based on precise computation of expected values and
symbolic execution of generated codes
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This project has conducted researches on new methods for random testing of C
compilers. Three challenges in compiler random testing are 1) how to tell the valid outputs of
randomly generated programs, 2) how to avoid generating programs with undefined behavior, and 3) how
to minimize the error programs to help developers to track down the bugs. We have developed two
strategies to overcome these difficulties. One is to compute expected behavior during test program
generation and to avoid generating undefined behavior, the other is to generate random programs by
equivalence program transformations from trivial seed programs whose behavior is well known. We
have also developed methods to detect insufficient optimization by random programs, methods to test
LLVM and Java compilers and their back-ends, and a test suite dedicated to test arithmetic
optimization of C compilers.
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