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Abstract

Increase of energy consumption caused by processor enhancement has
recently become a serious problem. Dynamic voltage and frequency scal-
ing (DVFS) which dynamically lowers the supply voltage and clock fre-
quency is widely used to reduce energy consumption. However, it is
difficult to deliver fine-grain energy optimization by using DVFS because
a voltage regulator takes a long time for scaling the voltage. To re-
duce energy consumption at fine-grain interval, a variable stages pipeline
(VSP) processor is proposed. VSP reduces energy consumption by dy-
namically varying the pipeline depth to suitable pipeline depth accord-
ing to behavior of a running program. VSP can optimize energy at
finer-grain than DVFS because pipeline scaling has a small overhead.
However,effectiveness of VSP technique for superscalar processor was not
shown enough. The reason is the most suitable pipeline structure is not
clarified because of a variety of superscalar processor pipeline structures.
In this paper, we fablicate Trace Driven Simulator which simulates by
a simulation result and evaluate with SimPoint to obtain highy precise
results in a short time for analyzing pipeline structures effectively. Ac-

cording to the results, We propose the most suitable pipeline structure.
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2.677 3.095 2.714 2.956 2.527
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O 5.4: FabScalar DO OO DFFO OO

A | B|C | D |LSU|0OO

DFFODO | 429 | 511 | 553 | 565 | 110 | 8962
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OoOobs40 DFFOODOO0ODOODOODOODOOODLDOOD

gboboboogoobood

30 x

(429 4 511 + 553 + 565)

8962

~ 7.257

(2)

gboobooboobboobodb Leggboooboobgoon

o0 7r2700nooooooog

O 55: 000000000000000 IPC

GZIP

BZIP2

MCF

PARSER

TWOLF

2.332

2.619

2.283

2.562

2.323
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