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Improvement of the Speculative Memory Access Mechanism:
specMEM

HaruvUuki MATSUO,! HIROSHI NAKASHIMA! and KAzUHIKO OHNO!

In order to reduce the overhead of synchronizing operations of shared memory multiproces-
sors, we have proposed a mechanism named specMEM to excute memory accesses following
a synchronizing operation speculatively before the completion of the synchronization is con-
firmed. A unique feature of our mechanism is that the detection of speculation failure and
the restoration of computational state on the failure are implemented by a small extension of
coherent cache with a simple functional memory.

We showed that specMEM is effective to programs in which computational loads flactuate.
We also observed, however, that the speculation increases cache miss penalty not only limit-
ting the efficiency of the specMEM but also degrading the performance of programs with load
concentration.

In this paper, we propose two techniques to reduce the cache miss penalty; adding one more
cache state for speculation; and attaching a secondary cache using non-functional ordinary
memory. The evaluation result with SPLASH-2 shows that the performance degradation
factor of Radix Sort is reduced by 60%. It is also shown that secondary cache effectively
improves the performance of specMEM. For example, the speed-up of LU decomposition is
25 % with secondary cache while 22 % without that.
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