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Design and Implementation of Cache Replacement

Control Mechanism for Vector Data

YUJI TOSHINAGA, YUSUKE MURATA?2
and NOBUYUKI YAMASAKI?

In multimedia processing, it is possible to deal with large amounts of data
quickly by using vector operation or SIMD operation. However, the data han-
dled multimedia processing replace cache blocks one after another. When scalar
and vector operations execute simultaneously, scalar data is evicted from a
cache and throughput of whole system is degraded. In this paper, we propose
a method to improve cache utilization by identifying less frequently accessed
data from vector load instruction address and suppressing the data replacement
into the cache. The mechanisms were implemented and evaluated on Respon-
sive Multithreaded Processor. As a result, reducing unnecessary data cache
replacement, we were able to improve throughput of whole system.
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loop: ...
VLD vl,rl

.\;LD v2, r2
'\./'.LD v3, 3
.\./-LD vl, rl
XDDI rl, rl, #20
ADDI r3, r3, #20

ADDI r4, r4, #-1
BNZ r4, loop
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Fig.1 Example of assembler
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Fig.2 Block diaglam of cache replacement control mechanism
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Fig.4 State transition diaglam of state field
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Fig.3 Prediction table
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Fig.5 Access to prediction table
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Fig.6 Comparison of the data address
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Table 2 The outline of the cache unit
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Fig. 7 Normalized performance and the number of cache replacement of DCT
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Fig.8 Normalized performace for 4 threads
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Fig.9 Normalized performace with sort
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