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Two-Path Limited Speculation Method

TAKASHI YOKOTA," MORIYUKI SAITO,t? KANEMITSU OOTSU,t
FuMmiHITO FURUKAWA®79 and TAKANOBU BABAt

Modern microprocessor systems take their advantages by exploiting large hardware re-
sources in a single chip and by accelerating clock speed. However, in near future, LSI in-
tegration will be continued while clock speed be saturated. Thus efficient instruction- and
thread-level parallelism is required to achieve higher performance. This paper addresses a
path-based speculative multithreading, where frequently executed path is predicted and ex-
ecuted speculatively. We propose a practical speculation method for path-based speculative
multithreading. Most practical programs execute only one or two paths in hot-loops, while
there are many possible paths according to many branches. We show most frequent two paths
are practical candidates to predict and speculate, and thus we propose the two-path limited
speculation method. Analytical performance estimation and trace-based simulation results
show effectiveness of the proposed method.
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Fig.2 Multithread model.
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Fig.3 Execution frequncy of top-two paths.
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