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1 Introduction

In recent years, a battery life time of mobile computer becomes short and
radiation of high performance processor increases rapidly because of the in-
crease of power consumption of the processors. Especially, leakage current
is increasing as the process rule of transistors becomes deeper. Leakage cur-
rent is the phenomenon in which current flows continuously even when the
transistor is off. As for high performance processors of which cache mem-
ory tends to increse, the increase of the leakage current leads to a problem.
Therfore, it is important to reduce the power consumption of a proces-
sor and various researches of energy reduction of a processor have been
done. This research aims improvement in the energy reduction method by
Gated-Vdd using a data compression[1] which is one of the power reducing
methods of L2 cache memory. Therefore, I explore an effective algorithm
to compress data that is stored into a cache block. I investigate the gran-
ularity of power supply control based on the compression size of a block.
By the fine-grain control, the compression of many blocks is successfully
made and power reduction is performed efficiently.
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2 Related works

2.1 Gated-Vdd]2]

There is the Gated-Vdd as a technique for controlling the power supply
of cache blocks. A Gated-Vdd transistor with a high threshold is placed
between the SRAM cells which are used for cache memory and GND.
Leakage current is reduced by turning off this transistor and turning off
power supply.

2.2 Power redection by Gated-Vdd and used data compression[1]

The system of this research tries compression for the data stored in the
L2 cache memory. The data is stored into the L2 cache memory in the
compressed form if the data are compressed into smaller than half of the
block size. Power consumption is reduced by turning off power supply using
Gated-Vdd to the vacated space by compression. Data loss by turning off
power supply of the cache block is avoided by storing the data in the
compressed form.

3 Energy-saving cache memory that uses data com-
pression

This research aims at improvement in the rate of power reduction by recon-
sidering compression algorithms in the power reduction method by Gated-
Vdd and data compression. First of all, I compress data of cache blocks
using various compression algorithms. Then, I find the optimal compres-
sion algorithm for compression of the data of cache blocks. Here, I explain
compression algorithms that are candidates for evaluation in this research.
The Frequent Pattern compression[3] used by the conventional research
compresses a data by using the rules that are based on bit patterns of
data. The Frequent Value compression[4] compresses a data by using fre-
quent values. The X-Match algorithm[5] compresses the data by using
difference with data referred to in the past. The X-RL algorithm is an
algorithm to take the concept of run length to the X-Match algorithm.

I consider granularity of compression size in addition to the compression
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algorithms. Here, the distribution of compression size by the distribution,
Frequent pattern compression is shown. With the distribution, it is effec-
tive to set the granularity of data compression to 1/4 from conventional
1/2. I propose hardware organization required for the power control by
1/4 measure.

4 Evaluation

I evaluate the results of simulations. SPECint95 benchmark[6] was used
as the programs for evaluation. The rate of power reduction, the number
of blocks per compression size and execution clock cycles were shown for
each compression algorithms for every benchmark programs. As a result of
the experiment, the X-RL algorithm reduced the power by about 30% on
average compared with the non-compressing execution. Since the increase
in execution clock cycles is suppressed within 2%, there is little influence
on execution speed.

5 Conclusion

To improve the performance of the power reduction method by Gated-
Vdd and data compression, the compression rate of cache blocks should
be improved. First, I focus attention on the compressed data size in the
L2 cache memory by Frequent pattern compression. Then, I decided to
employ the three-level power control of 1/4, 1/2 and 3/4, rather than only
1/2 control. And I proposed the hardware organization that achieves the
three-level control. By simulating SPECint95 programs, I evaluate several
compression algorithms in terms of the rate of power redection.
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