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Reducing Physical Registers with Sharing Techniques
by Exploiting Recent-Value Locality

MINORU OKUMA,t KIYOKAZU KATAYAMA,! RYOTARO KOBAYASHI,
HIDEKI ANDO" and TOSHIO SHIMADA'

Since SMT processors require a large register file to execute multiple threads simultane-
ously, the register file access is a critical path which determines the clock cycle time. This
paper proposes a scheme that reduces the required number of physical registers by sharing
physical registers for frequently-generated values. Our scheme can be implemented by simple
hardware unlike previous sharing schemes. The evaluation results show that the performance
of the processor without sharing techniques goes down rapidly with reducing the number of
physical registers, but our scheme suppresses this performance degradation significantly.
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