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An Architecture for Speculative Parallel Execution
with Loop Analyzer

JUNJT TAMATSUKURI , TAKASHI MATSUMOTO and KEI HIRAKI

We propose a new architecture which dynamically analyzes a binary code of a preparal-
lelized sequential loop and executes in parallel. To execute dynamicaly a sequential loop with
depedencies among iterations in parallel , the architecture should have a dependency resolving
mechanism in processor. In this architecture, the possibility of speculative memory access can
be detected by analyzing register production dependencies. And on control dependencies on
branch instructions, parallel execution is realized by loop-lebel speculative execution. In this
paper, we propose the dynamic dependency analyzing mechanism needed by dynamic loop
level parallel execution and the multiple speculative execution mechanism which realize some
supeculative execution on memory accesses and control instructions without increasing pro-
cessor resources which loop analyzer release by Elastic Barrier. We describe about our pilot
model OCHA-Pro(On-CHip MIMD Architecture Processor) appending these mechanism and
show an execution performance by simulation.
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