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Design and Implementation of
High Speed Simulator for High Performance Processor

TAKASHI NAKADA t and HIROSHI NAKASHIMA f

Microprocessor simulation is indispensable not only for hardware systems design but also
for software development of co-designed embedded systems. In both design fields, cycle accu-
rate (or clock level) simulation of highly sophisticated microprocessor is required. However,
existing simulators of out-of-order processors run programs thousands of times slower than
actual hardware.

Here, we propose high speed simulation of high performance processor. Our primary con-
tribution is the computation reuse to the expensive process of simulating an out-of-order
microarchitecture. We record the instruction sequence of a loop together with its behavior
and the microarchitecture states resulted from the sequence. When we find a recorded state
in the out-of-order microarchitecture simulation, we skip the simulation reusing the state until
we encounter a sequence unseen previously.

We evaluated the implementation using the SPEC CPU95 benchmarks to find our technique
achieves 6.2-fold speed up.
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