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Effectiveness of Speculative Multithreading
exploiting Large-Scale Region Reuse
Yuho SHIMIZU
Abstract

Recently, modern commercial microprocessors have been adopting aggressive
wide-issue superscaler technique and pursuing ultra high frequency. Neverthe-
less, the widening disparity in speed between L1-cache and main memory puts
the breaks on the pace of boosting instruction level parallelism. Besides, two
major techniques are proposed to overcome the large latency of main memory.
One is precomputation exploiting Simultaneous Multithreading (SMT) that ex-
ecutes several threads in parallel on a single processor. The other is speculative
multithreading (SpMT) equipped with multiple program counters exploiting
thread level parallelism.

This paper proposes an integrated SpMT model exploiting hardware-based
multilevel region speculation and tree-structured associative buffer. The in-
tegrated mechanism of SpMT and region reuse is different from related works.
The key point of this work is the asymmetric structure of SpMT so as to reorder
the multiple results produced by speculative threads.

Region reuse is one of techniques to boost ILP. The set of input and output
for an instruction region is memorized and reused if the region is encountered
with the same set of input. In this microarchitecture, the tradeoff between the
size and speed of associative buffer is extremely important. This paper focuses
on the tradeoff and evaluates the performance on several models that include
realistic and optimistic implementations.

For the purpose to speed the simulation of large-scale associative buffer, I
developed a PCI board exploiting general purpose CAMs that accelerates the
associative search. The maximum speedup reaches to 70 times faster than a
software based simulator.

Finally, this paper concludes that an ideal model exploiting large-scale asso-
ciative buffer is potentially promising. However, considering realistic parame-
ters, a model exploiting small-scale buffer is most effective among several mod-

els.
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int Add(int a, int b) a| b | x

{
int x; ! 2 3
X = a + b; 3 4 7
return Xx;

}
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