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A Parallelizing Compiler Optimizing
for Communication Devices

DAISUKE YOKOTA,t SHIGERU CHIBAT 1T and KOzO ITANOf

A number of parallel computers with distributed memory provide special hardware for
boosting the speed of typical inter-processor communication. We have developed a compiler
for the CP-PACS/Pilot3 parallel computers (Hitachi SR2201), which compiles a program in
a subset of HPF into the code exploiting such special hardware as optimally as possible. To
do this, the compiler uses our new technique based on the inspector-executor method so that
it can examine the exact patterns of inter-processor communication. We have also measured
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the execution performance of benchmark programs compiled by our compiler.
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Fig.1 Block-stride communication and normal
communication.
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Fig.2 The inspector-executor method.
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Fig.3 The optimized communication with the RDMA

mechanism.
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Fig.4 Optimizing compilation of the executor.
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Fig.5 The optimized communication by the executor.
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Table 1 The execution time (pdel: N =7, 64
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Table 2 The execution time (shallow: N = 1024, 64

processors).
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Fig.7 Speed up (shallow).
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