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Abstract
Since the soft error rate of the same program varies widely across the different microarchitecture configurations,
it is crucial to do the microarchitecture design space exploration to design highly reliable processors. However, the
current methods of predicting soft error rate do not consider program characteristics, so they need excessive time-
consuming simulations for microarchitecture program pairs. In this paper, the authors propose a novel approach
which utilizes inherent program characteristics coupled with microarchitectural configurations to construct a universal
predictive model of soft error rate so as to accelerate the microarchitectural design space exploration. For a new pro-
gram or a new microarchitectural configuration, the proposed approach could predict the soft error rate of processors
accurately, without additional cycle-accurate simulations. Therefore, it significantly reduces the overall simulation
time for design space exploration of the highly reliable processors. The results of the experiment on SPEC CPU2000
benchmarks show that the proposed approach can reduce 99.8% of the simulation time compared with the previous
reaction-based approaches.

Key words: soft error, inherent program characteristics, predictive model, design space exploration
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