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Slack Prediction for Criticality Prediction

Liu X1ao Lu,” Masanort Nukata,” Masaarro Konisai,m MAsAHIRO GOSHIMA, 1
YasuHIKO NAKASHIMA,* SHIN-ICHIRO Morr+ and SHiNgT ToMITA®

We propose an instruction criticality prediction technique based on 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 maximum of sisrefered as the slack of the instruction. Thus the slack of a critical instruction
is zero cycles. We evaluated a hitory-based slack predictor. When the execution latency of instructions with
predicted slack of more than one cycle is prolonged by one cycle, IPC decreased by 12.8% but 68.9% in-
structions are prolonged. When the execution latency of instructions with predicted slack of more than two

cycleis prolonged by one cycle, IPC decreased by 2.8% but 26.7% instructions are prolonged.
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