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An Estimation of the Worst-Case Performance
caused by Interruptions for Microprocessors

Masaniro KonisH1,t TaAKASHI NAKADA," ToMOAKI TSUMURA!
and HirosHi NAKASHIMA?

In this paper, we describe a method to estimate the worst-case performance degradation by preemption of
programs executed on out-of-order microprocessors. For modern microprocessors with complicated mech-
anisms, such as pipeline or cache memory, the only way for the precise estimation is to simulate the pro-
gram repeatedly varying interruption points inserted in it. Since the straightforward implementation of this
method requires a huge amount of execution time, we devised a fast measurement mechanism in which an
interrupted execution is simulated differentially. That is, the simulation with an interruption at a time r com-
pletes when the machine state matches that derived from the execution interrupted at 1 — 1. We implemented
a SimpleScalar-based simulator with the differential interrupted execution. We evaluated the implementa-
tion using a 9-Queen solver program to find our simulator measures performance of a series of 100,000
interruptions 38 times as fast as the straightforward iterative simulation of interrupted execution.
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