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Fast Simulation of High Performance Processor
with Time Division Parallelization

ToORU TAKASAKI, "7 TAKASHI NAKADA," TOMOAKI TSUMURAf
and HIROSHI NAKASHIMAST

Microprocessor simulation is indispensable for designing hardware systems. To estimate
performance of highly sophisticated microprocessors, cycle accurate (or clock level) simula-
tion is essential. However, existing simulators of out-of-order processors cost thousands times
as long execution time as their targeting actual processors. The ultimate goal of our research
is to develop a fast and accurate parallel simulator which is capable of microarchitectural
modeling and system level simulation. This paper proposes a time division parallelization for
microprocessor simulation. To make the out-of-order simulation for an interval correct, we
perform logical in-order simulation for the preceding interval in advance. Moreover, two ad-
jacent intervals are overlapped so that the machine state derived from the logical simulation
matches that of the real out-of-order simulation. The correctness is verified by comparing
pipeline states at the end of the overlapped interval, and by examining access trace of caches,
TLBs and the return address stack for branch prediction at the end of the simulation inter-
val. We implemented a SimpleScalar-based parallel simulator on a 8-node PC cluster and
evaluated its performance with SPEC CPU95 to find it achieves up to 2.7-fold speedup and
1.8-fold in average. Since these values are obtained by the implementation with a slow sim-
cache-based instruction level simulator, it is expected that they will be improved almost twice
if we employ a reasonably well-tuned instruction level simulator being five times as fast as

sim-cache.
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Fig.1 Time division parallelization.
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Fig.2 Logical simulation for machine state
approximation.
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Fig.4 Comparison of cache reference history.
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Fig.5 Complementing cache line states.
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Fig.6 Parallel simulation with state comparison.
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Table 1 Processor configuration.
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simulation.
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