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Speculative Execution in Distributed Controllers
for High-Level Synthesis

SHIMIZU M1HO! ISHIURA Nacrisal

Abstract: This article proposes a method of incorporating speculative execution into distributed control
which enables dynamic scheduling of operations beyond the boundaries of basic blocks. In the presence of
variable latency units, the static scheduling scheme in conventional high-level synthesis causes wasteful waits.
Distributed control enables dynamic scheduling of operations, of which we previously proposed an extension
to allow operation motion across two dataflow graphs. In this article, we further introduce speculative exe-
cution based on branch prediction into our previous scheme. Experimental results on two examples showed
that the execution cycles were reduced by 15.2% on average as compared with our previous method without
speculative execution, while the circuit size was increased by 5.0%.

Keywords: high-level synthesis, distributed controller, dynamic scheduling, branch prediction, speculative
execution
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