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APerformance Evaluation on Shared-bus
Multiprocessor Systems with Multi-level Cache
using a Trace-driven Simulator

Masato Takahashi, Shinji Maeda, Hiroyuki Miyata, Takashi Kan

Mitsubishi Electric Corporation Computer & Information Systems Laboratory
5-1-1, Ofuna, Kamakura, Kanagawa, 247, Japan

This paper represents a performance evaluation on shared-memory shared-bus type multiprocessors
using a trace-driven simulator. Our purpose is to identify the reasonable selection of several archi-
tectural parameters of the multiprocessors to avoid bus saturation and achieve high performance.
Under the workload of SPEC SDM, we simulated multiprocessor systems that consists of four RISC
chips with two level private caches and found following results: (1) Out of six cache coherency
protocols, Illinois and Berkeley showed the best performance. (2) On associativity of the second
cache, there exists considerable performance gain when the mapping is changed from direct--
mapped to 2-way associativity. '(3)When victim cache is added to the direct-mapped second cache,
performance gain was observed. Although the gain does not reached to that of 2-way associativity,
it is suggested that victim cache can be an alternative where 2-way associativity is hard selection for
some reason. (4)The impact of expansion of 2nd cache capacity and bus width on system perfor-
mance is examined.
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