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A Speedup Technique with
Time-Division Parallel Microprocessor Simulator

MASAHIRO YANO,' TAKASHI NAKADA,! TOMOAKI TSUMURAt®
and HIROSHI NAKASHIMAha#

Microprocessor simulation is indispensable to design hardware systoms. To cstimate per-
formance of highly sophisticated microprocessors, cycle accurate (or clock level) simulation is
cssential. However, cxisting simulators of out-of-order processors cost thousands times as long
cxccution time as their targeting actual processors. The ultimate goal of our rescarch is to
develop a fast and accurate parallel simulator which is capable of microarchitectural modeling
and system level simulation. We proposed a time-division parallel simulator in which cach
time interval is simulated in parallel with an approximated machine state at the beginning of
the interval. The contribution of this paper is to improve the accuracy of the approximation
of caches and TLB by partially simulating instruction sequences led by branch mispreditions.
This technique reduces the number of failures in intorval simulations, which is caused by
incorrect statc approximation and degrades performance due to the reexecution of the failed
interval, up to 30% for SPEC{p95 benchmarks simulated on a 16-node PC cluster. This im-

provement also achicved up to 6.16-fold speed-up that was 4.86-fold without the proposing
technique.
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