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Critical Path Based Steering Algorithms
for Clustered Microprocessor Architectures with Distributed Issue Logic

NAOYA HATTORI, "2 MASANORI TAKADA," JUN OKABE,*
HIDETSUGU IRIE,#29 SHUICHI SAKAIt and HIDEHIKO TANAKAt=00

To achieve both high clock rate and high IPC of microprocessors, clustered architecture
has been proposed. In this architecture, small number of computation resources is clustered,
and the clusters are interconnected each other. Each of them performs at high clock rate,
but has only narrow throughput. Therefore, instruction workload of each cluster should be
balanced for high IPC, On the other hand, dependent instructions should be steered into the
same cluster, to avoid inter-cluster communication delay. To achieve high IPC, data depen-
dence first strategy and load balance first strategy should be selected properly. Therefore, the
steering algorithm to decide the strategy by workload information has been proposed. But
this method has inefficiency because data dependence is always ignored while workload is un-
balanced. In this paper, Criticality Steering is proposed. This steering algorithm prevents to
ignore any critical data dependence, and uses all non-critical instructions for load balancing.
Then we propose another steering algorithm with critical path and workload information, for
the condition that critical path information alone does not work well.
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Fig.3 Steering algorithm using workload information.
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Fig.17 CPI of Criticality + Local Balance Steering for

each non-critical threshold (CriticalThreshold =

16).
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Fig. 18 CPI for each steering algorithm for some

remarkable applications.
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