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Instruction Steering for Clustered Super scalar Processor
with Slack Prediction
Tomohisa Fukuyama
Abstract

Our laboratory have proposed an instruction criticality prediction technique based
on a prediction of instruction slacks. When the execution time of a program doesn’t
become longer even if an instruction of the program is delayed by s cycles, the max-
imum of sisreferred to as the slack of the instruction. We have proposed a history-
based slack predictor. That is, the slack value is stored to the prediction table to be a
predicted value for the next time.

This paper describes an instruction steering scheme for a clustered superscalar
processor with the slack prediction. In the clustered superscalar processor, execution
units are partitioned into some groups called cluster, and the bypasses between clus-
ters are left out. By reducing wire delays with short bypasses, the higher clock rate
processor is achieved. On the other side, IPC (Instruction Per Cycle) is decreased
because of the communication delays between clusters and the reduction of theissue
width per cluster. Accordingly, an instruction steering, mechanism that determines
the assignment of instructions to clusters, is important for the clustered superscalar
Processor.

With theinstruction steering scheme with slack prediction, the instructionswhose
slacks are more than the communication delays between clusters are steered to the
lowest workload cluster. This scheme is an effective for the load balancing of clus-
ters. If theinstructionswith large slacks are delayed, the execution time of aprogram
doesn’'t become longer. Therefore, the steering scheme with the slack prediction
probably enable load balancing without performance decrease.

The evaluation result by ssimulation shows that the instruction steering scheme
with the slack prediction improves |PC by 5% compared to the existing instruction

steering scheme.
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