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Abstract

Today, mobile computers demand higher and higher performance, but
increase of energy consumption becomes a crucial problem. Therefore,
achieving both low energy consumption and high performance is required.
Various low energy consumption and high-performance techniques have
been proposed. As one of those ways in architecture level, variable stages
pipeline (VSP) is proposed. VSP is a method that achieves both low en-
ergy consumption and high performance to change frequency and the
number of pipeline stages according to processor workload. A mode
transition controller is necesssary to use VSP efficiently, that predicts
proper number of pipeline stages for a running program and dynamically
changes the number of pipeline stages. The mode transition controller
that changes the number of pipeline stages at fine-grained interval (tens
or hundreds of cycles) is proposed. However, the detailed analysis of the
fabricated VSP chip has not been performed. In this paper, a detailed
analysis using the fabricated VSP chip is performed. From the evalua-
tion and analysis results of the fabricated VSP chip, it was found that
the fabricated VSP chip work correctly and VSP can execute programs
more efficiently by assigning thresholds according to behavior of a run-
ning program. From the evaluation results of energy consumption, the
quantity of energy consumption of the controller was 2.1% on average of
the whole processor. This value is small enough.

This paper proposes improvement of the LSI tester Power Medusa
which is evaluation environment of the fabricated VSP chip. The original
tester uses test patterns which are generated by simulator. The total
amount of test patterns are enormous so that the original tester can only
evaluate benchmark programs up to several hundred thousand cycles. In
many cases, evaluation results of several hundred thousand cycles are not
enough to analyze and evaluate performance of a processor. This paper
shows that the improved LSI tester can run more large scale benchmark

programs.
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g s1:003200000000000000
O0000000000000000 (Quick sort)

Quick sort
0000 (@) OO0D0O0O0 (32cycle)(%) DOOOO (ODO)(%)
0 0 30.8 3.2
1 14 25.2 7.7
2 99 30.8 24.0
3 28 25.7 13.4
4 43 1.6 11.1
5 364 1.8 17.5
6 287 15.1 12.8
7 104 17.1 7.1
8 20 19.6 3.1
9 2 19.5 0.2
10 0 0.0 0.0
O 961 100.0

052 003200000000000000
O0000000000000000 (String search)

String search
0000 (0) 00000 (32cyce)(%) 00000 (00)(%)
0 0 42.0 0.6
1 0 41.9 0.4
2 9 32.2 1.3
3 13 48.8 14.7
4 66 37.8 80.9
5 84 25.3 1.3
6 36 22.0 0.5
7 12 22.2 0.2
8 3 10.4 0.0
9 2 11.8 0.0
10 0 0.0 0.0
O 225 100.0
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U s3: 003200000000000000
O0000000000000000 (Int sqrt)

Int sqrt
0000 (@) OO0D0O0O0 (32cycle)(%) DOOOO (ODO)(%)
0 0 44.4 25.2
1 0 48.1 3.4
2 359 36.9 24.7
3 12 46.6 5.1
4 25 39.5 25.0
) 84 32.3 2.9
6 31 40.5 13.1
7 13 16.1 0.3
8 3 18.2 0.2
9 2 40.4 0.1
10 0 0.0 0.0
O 529 100.0

054 003200000000000000
0000000000000 000 (Bit count)

Bit count
0000 (@) OO0o0O00 (32cycle)(%) DOOOO (OO)(%)

0 0 54.1 68.9
1 0 44.1 5.3
2 7 86.4 2.8
3 12 6.5 0.2
4 760 32.9 5.4
) 33 41.0 6.7
6 12 88.6 2.7
7 8 1.9 0.1
8 4 44.1 5.2
9 2 28.6 2.6
10 0 0.0 0.0
O 838 100.0
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