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Performance Evaluation of Cache Coherence Protocols
Based on a Directory Scheme

TAKEO HOSOMI,t* SHIN-ICHIRO MORI,t HIROSHI NAKASHIMA'
and SHINJI TOMITAt

It is essential for distributed shared memory multiprocessors to lighten network traffic and
tolerate memory access latency. In such systems, it becomes important that what cache coher-
ence protocol is more prominent than other protocols. In this paper, we show the performance
evaluation results of various cache coherency protocols for directory based distributed shared
memory multiprocessors. We have evaluated and compared two major protocols, invalidate
and update, together with an improved update-type protocol, competitive. We measure net-
work traffic and memory access latency caused by load and store using an execution driven
simulator. As a result, it becomes clear that the competitive protocol stably gives good per-
formance in any applications both on traffic and latency, while the performance of the update
protocol sensitively fluctuates depending on the characteristics of applications. And messages
which are issued by memory when it receive request messages from cache are influential in

network traffic.
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Table 5 Average write distribution.
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Inv. 9 3 4 5 Up.

WATER 1.7 25 28 32 34 13.2
Barnes-Hut 4.8 48 54 54 6.8 10.0
MP3D 1.0 1.5 1.8 2.1 25 103
SOR 1.0 1.0 1.0 1.0 1.0 1.0
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