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Measuring Worst-case Performance of Microprocessor
by Interruption with Omitting Redundant Execution

MASAHIRO KONISHI,*? TAKASHI NAKADA,*
TOMOAKI TSUMURAH®? and HIROSHI NAKASHIMA®.000

In this paper, we describe a method to estimate the worst-case perfor-
mance degradation by preemption of programs executed on out-of-order mi-
croprocessors. For modern microprocessors with complicated mechanisms,
such as pipeline or cache memory, the only way for the precise estimation
is to simulate the program repeatedly varying interruption points . 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 ¢ completes when the machine state matches
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that derived from the execution interrupted at ¢ — 1. We implemented a
SimpleScalar-based simulator with the differential interrupted execution.
Additionally, we show the outline of an algorithm to estimate the worst-case
performance with two or more interrupts in a reasonable time rather than
taking a huge time exponential with the number of interrupts. We evaluated
our implementation with one interrupt using a 9-queen solver program to
find our simulator measures performance of a series of 100,000 interruptions
43 times as fast as the straightforward iterative simulation of interrupted
execution.
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Fig.1 Omitting simulation when two threads have the same processor states.
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Fig.2 Difference in caches.
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Fig.3 Memory access log.
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Fig.4 Suspension and resumption of threads.
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Fig.5 Analysis of worst-case performance of branch predictor.
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Table 1 Environment of performance evaluation.
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