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Energy Reduction by Dividing Stream Using Value Prediction

TAKENORI KOSHIRO,t TOsSHINORI SATO*tt and ITSUJIRO ARITA!

While lower supply voltage is effective for reducing energy consumption, it suffers the prob-
lem of performance loss. In order to mitigate the performance loss, we propose to execute
only the part, which does not have any influence on execution speed, with low-speed and
low-voltage. We are investigating a multithreaded execution, named Contrail Architecture,
which divides an instruction stream into two streams using trace-level value prediction. One
is the speculation stream, which is the main part of an application program and is applied
value predictions, and the other is the verification stream which verifies the value predictions.
The energy consumption is reduced by the decrease in the number of instructions in the spec-
ulation stream and by the low-speed execution in the verification stream. In this paper, we
evalute the energy consumption and performance of Contrail Architecture.
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