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Two-Step Physical Register Deallocation for Superscalar Processors
AKIHIRO YAMAMOTO," HIDEKI ANDO! and TOSHIO SHIMADA!

Recently the difference between the clock speed of a processor and the speed of a memory
access grows and it results in large performance degradation. One of its solutions is data
prefetching techniques. This paper proposes a two-step physical register deallocation scheme
that allows data prefetching by exploiting potential ILP in programs. Qur scheme deallocats
physical registers in the renaming stage as a first step and removes stalls caused by physical -
register shortage. Instructions wait the final deallocation as a second step in the instruction -
window. While waiting, the scheme enables prefetching of load data into the cache by al-
lowing pre-execution'of instructions. Our evaluation results using SPECfp2000 benchmarks
show that our scheme achieves significant speedups of 32% on average in the typical case of
64 physical registers.
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