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An Evaluation of Method for Sharing Resources Needed to Perform
Out-Of-Order Execution in an SMT Processor

NORITO KATO,t HIRONORI YAMATO," KOUITI SASADA,!
MIKIKO SATO," MITARO NAMIKIt and HIRONORI NAKAJOt

SMT processors can perform high parallelism by exploiting TLP (Thread Level Parallelism)
as well as ILP (Instruction Level Parallelism). However, additional threads increase number
of physical register file entries for their context to be kept in the register file. Moreover, a
physical register file in an SMT processor requires more ports for the increasing number of
execution units. Increasing number of ports of a register file causes significant growth of area,
access time and power consumption of a register file. These problems are significant hurdles
to implement an SMT processor which executes the more number of threads with the more
execution units. In this paper, we propose a strategy of dividing a physical register file into
some sets of registers and dynamic allocation of divided register sets in order to reduce the
number of port of a register file.

We have accomplished reduction in area of a register file up to about 73% and in access time
of a register file up to 70% by using a proposed strategy. On the contrary, IPC degradation
can be limited up to 20% by this strategy.
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ROB: Reorder Buffer
PC: Program Counter
EU: Execution Unit
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