o000 ooooooooood
IPSJ SIG Technical Report

20050 ARCO 1610 (2)
20050 10 21

ooobobboooobobbboooobobbbooooobbbgd

O O of o o of o o Of

goooooooooooooOoooOoOoOoboOOoO0Oo0oOoooOoOobObOOO0OUOOoboOoOoOooooo
00000 cycleaccurate 0 D 0000000000000 DOO0O0OOOOOOODOOODDOOO
gooooooooooooooboobooooo

go0ooooooooooooooooooooOoOoOOCOObOOOO0O0O0oOoOoOoooooooa
gooooooooooooooooooooooOoOoOOOObOOOOOObObOOOOOOOOOoOoo
gooooooooooooooooooooooooooooOOOO0ObbOOb0O00000o
goooooooobooOoOoOoOoooooooobooobOoooooOOOOO0OObOOOO0OO0O0OOoOoOooOa
gooooooooooooooooooooooOoOOOoOoOoOoOoooOoboOoODOObObOOOOO
gooooooooooooooooooooo

000000000000 s0000C0O00O00O0O0SPECCPUSS OO0 2700 su2cortO
0100000000000

High Speed Simulation of High Perfor mance Processor by Parallel Processing

Toru Takasaki,’ TakasHr Nakapa® and HirosHr NAKASHIMA®

Microprocessor simulation is indispensable for hardware systems design. In systems design field, cycle
accurate (or clock level) simulation of highly sophisticated microprocessor is required. However, exist-
ing simulatiors of out-of-order processors run programs thousands times as slow as actua hardware. The
ultimate goal of our research isto develop afast and accurate parallel simulator which is capable of microar-
chitectural modeling and system level simulation.

Our parallel simulation is performed by decomposing the problem along time axis so that each simulator
node works on a subdivided interval. To make the out-of-order ssimulation for an interval correct, we per-
form logical in-order simulation for the preceding interval in advance. Moreover, two adjacent intervals are
overlapped so that the machine state derived from thelogical simulation matchesthat of the real out-of-order
simulation. The correctness is verified by comparing pipeline states at the end of the overlapped interval,
and by examining cache access trace at the end of the simulation interval.

We implemented this parallel simulator on a 8-node PC cluster and evaluated its perfomance with SPEC
CPU95 to find it achieves up to 2.7-fold speedup with su2cor and 1.9-fold in average.
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