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Investigation of Optimal Interval Length
for Time-Division Parallel Microprocessor Simulation

TakasHI NAKADA," TsuyosHI TAKAHIRA, TOMOAKI TSUMURA?
and HirosHI NAKASHIMA®

To estimate performance of highly sophisticated microprocessors, cycle accurate (or clock level) simu-
lation 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.
We proposed a time division parallelization for microprocessor simulation in which the series of intervals of
a workload execution are simulated in parallel. The correctness of the parallel simulation is partially kept
by logical in-order simulation preceding each out-of-order interval and overlapping intervals. Then the cor-
rectness is fully assured by examining the initial and final states of adjacent intervals and by executing the
successor again if they disagree. We investigated relation of the agreement rate to the lengths of an interval
and its overlapped region to optimize them. We found that the rate is maximized with 10 to 20 million
instruction intervals and overlapping execution of 1000 instructions is sufficient to keep the rate high. Then
we estimated the performance of SPECfp95 simulation on 16 PC cluster using a performance model and
optimized lengths to find parallel speedup will be about 8-fold.
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