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Z-cache: A Cache Mechanism for On-chip Multiprocessors

TAKUYA TERASAWA'

In future on-chip multiprocessors, the access frequency of the off-chip main memory must
be minimized considering the large gap of latency compared with quick on-chip snoop cache.
In order to reduce the number of replace, an extra small cache (Z-cache) which holds the
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replacing line is added.

Instruction level simulation results demonstrate that the Z-cache

improves the performance up to 20% in some applications.
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Fig. 1 A cache protocol for on-chip multiprocessor.
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Fig. 2 Z-cache type 1.
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Fig. 3 Z-cache type 2.
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Table 1 Simulation conditions.
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Table 2 Relative execution time of Z-cache type 1.

VAR R 8 - ¢ 2 4 6 8

MP3D 1.00 | 0.99 | 0.93 | 0.86
Cholesky 1.00 | 0.99 1.03 | 0.92
Logique 0.99 | 1.02 | 0.99 | 1.00
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Table 3 Amount of write-backs (type 1).

MP3D | Cholesky | Logique
FIKLEORIE (%) [0.4~32] 0.1~2.5 | —1.2~25
®|a RHTANE (%)
Table 4  Acceptance ratio (%).
PACE A & - 2 4 6 8
MP3D 5.29 22.3 37.8 54.6
Cholesky 2.6 9.4 14.2 | 18.3
Logique 0.9 2.4 5.1 6.9
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Table 5 Relative execution time of Z-cache type 2.

AR R ¢ 2 4 6 8

MP3D 0.99 | 0.98 | 0.96 | 0.94
Cholesky 0.99 0.94 | 0.99 0.97
Logique 0.87 | 0.88 | 0.85 | 0.83
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Table 6 Amount of write-backs (type 2).

MP3D | Cholesky | Logique
BEERLEORIE (%) | 7T~15 8~10 39~61
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Fig. 4 Load hit ratio from Z-cache.
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