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A Sharing Scheme of Physical Registers by Exploiting Frequent Values

AKIHIRO YAMAMOTO, MINORU OKUMA, o
KiyoxkAzu KATAYAMA, "9 RYOTARO KOBAYASHI, HIDEKI ANDOT
and TOSIO SHIMADA'

Processors in recent years require a larger register file to exploit a more amount of
instruction-level parallelism. However, a large register file has problems of access time, area
and energy consumption. This paper proposes a scheme that reduces the required number of
physical registers by sharing physical registers only among frequently-generated values. Our
scheme can be implemented with simple hardware unlike the previous sharing scheme, which
can fully share physical registers among the value in the register file. Our evaluation results
using SPECint95 benchmark show that the conventional scheme that does not share physical
registers decreases IPC by 70% with the minimum number of registers which allows the pro-
cessor to normally execute programs, compared to that with the enough number of registers.
On the other hand, our scheme exhibits high tolerance; it can suppress IPC degradation to
25% with 0 and 1 values sharing, or to 28% with 0 value sharing. Our evaluation results
also show that our scheme can reduces the number of required registers by 34% with 0 and 1
values sharing and by 30% with 0 value sharing to achieve IPC with the enough number of
registers. As a result, our scheme reduces the access time by 27%, the area by 31%, and the
energy consumption by 33%, compared to the conventional non-sharing scheme.
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