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In order to implement a new compiler infrastructure where optimizers for GPU can
be easily implemented on simple intermediate representation LIR of COINS infrastructure, | have
implemented a transformer between LIR and another intermediate representation LLVM-IR of LLVM, which can
generate the code for GPU. Furthermore, to illustrate optimizations for GPU, | have proposed and
implemented general optimizers effective for GPU, and GPU specific optimizers. As general optimizers, 1
have implemented a technique that enhances cache-hits through preceedingly aggregating the same array
references with more same
indexes in higher dimensions. Also, | have implemented a technique that achieves scalar replacement for
loops with any structures based on question propagation. As GPU specific optimizers, | have implemented a
technique for effectively
suppressing branch divergence caused on GPU through code fusion or code factoring of branch paths based
on data dependencies.
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