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Compiler Optimization for Data Prefetching
considering Hardware Prefetch Mechanism

Ketko Motokawa, Ichiro Kyushima, Hiroyasu Nishiyama and Hiroyuki Hashimoto

Systems Development Laboratory, Hitachi, Ltd.

Data prefetching is a techinique for hiding memory latencies. In hardware prefetching data streams
are predicted at execution time. Software prefetching requires explicit prefetch instructions to specify
fetch address. POWER3 provides both hardware and software prefetch mechanisms, and we developed compiler
optimization to use them. For loops which have many data streams, we assume hardware prfetching for
fixed number of streams and apply software prefetching for the other streams. Dummy load instructions
are inserted for stores to apply hardware prefetching. Our results show that applying this optimization
improves the performance by 35% at maximum, and 9% in average for Fortran programs in SPECfp2000 suite.
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