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Simultaneous Multithreading on a Clustered Microprocessor

MASANORI TAKADA,# HIDETSUGU IRIE,™ i1 NAOYA HATTORI,
SHOTA WATANABE, 1 KAZUTO SHIMIZUt* and SHUICHI SAKAI i1

A clustered microarchitecture which partitions its execution core into multiple execution
clusters is proposed to achieve both higher clock frequency and wider execution bandwidth.
In this microarchitecture, “Instruction Steering” which localizes dependence in a cluster and
balances load among clusters is important.

In this paper, we study how to use the clustered microarchitecture for simultaneous multi-
threading (SMT). Simulation results show that partioning clusters to threads is unnecessary
by using our steering algorithm which has been proposed. The results also show that the select
arbitration effects the accuracy of steering algorithms so that a modification of the steering
algorithm improves the performance. In addition to these results, this paper indicates that a
thread prioritazation technique with steering background thread to least workloaded cluster
improves the performance of the foreground thread.
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