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Implementation and Evaluation of Controller for Variable
Stages Pipeline Processor based on In-order Pipeline

TOMOYUKI NAKABAYASHI, ! TAKAHIRO SASAKI,T!
Kazuniko OuNo'! and Tosnio Konpof!

Recently, the increase of the energy consumption of mobile computers caused
by performance enhancement becomes one serious problem. Therefore, a lot of
research for low energy and high performance computing is carried out. In or-
der to reduce energy consumption, variable stages pipeline architecture (VSP),
which dynamically varies the pipeline depth according to workload, is proposed.
It is essential to predict accurate workload and apply suitable mode to bring
out the best performance of the VSP. This paper proposes a mode controller
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that is suitable for the VSP that adopts in-order single pipelilne architecture.
This paper implements the controller using Verilog HDL, and evaluates it using
Synopsys PrimeTime PX. According to evaluation result, the mode controller
can be implemented with a few additional hardware, which is only 1% of overall
processor, and improves 7% energy-delay-products.
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