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A Dynamic Prefetch Filtering Schemes
to Enhance Usefulness Of Cache Memory

T+ T

Young-Suk Chon' - Byung Kwon Lee™ - Lee Chun Hee™ - Suk-il Kim™" - Joong-nam Jeon

ABSTRACT

The prefetching technique is an effective way to reduce the latency caused memory access. However, excessively aggressive prefetch
not only leads to cache pollution so as to cancel out the henefits of prefetch but also increase bus traffic leading to overall performance
degradation. In this thesis, a prefetch filtering scheme is proposed which dynamically decides whether to commence prefetching by
referring a filtering table to reduce the cache pollution due to unnecessary prefetches

In this thesis, First, prefetch hashing table 1bitSC filtering scheme(PHTI1bSC) has been shown to analvze the lock problem of the
conventional scheme, this scheme such as conventional scheme used to be N1 mapping, but it has the two state to 1bit value of each
entries. A complete block address table filtering scheme(CBAT) has heen introduced to be used as a reference for the comparative study.
A prefetch block address lookup table scheme(PBALT) has been proposed as the main idea of this paper which exhibits the most exact
filtering performance. This scheme has a length of the table the same as the PHT1bSC scheme, the contents of each entry have the fields
the same as CBAT scheme recently, never referenced data block address has been 1:1 mapping a entry of the filter table.

On commonly used prefetch schemes and general benchmarks and multimedia programs simulates change cache parameters,

The PBALT scheme compared with no filtering has shown enhanced the greatest 22%, the cache miss ratio has been decreased by
7.9% by virtue of enhanced filtering accuracy compared with conventional PHT2bSC. The MADT of the proposed PBALT scheme has
been decreased by 6.1% compared with conventional schemes to reduce the total execution time.

Key Words : Cache Memory, Prefetch Algorithm, Filtering, Prefetch Cache Architecture
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OBL
d64k,b32,a1 .

8 vortex gzip parser crafty mpeg2dec mpeg2enc
no-filter 15.9417  6.7238 1.6167 2.2249 0.0342 0.2250
PHT2bSC 15.7712 7.2188 1.7994  2.0181 0.0359  0.4958
PHT1bSC 15.7434  7.209 1.7007  2.0020 0.0266 0.2166
PBALT 15,4715 6.7991 1.4948 1.9887 0.0268 0.1685
CBAT 15,4595 6.3678  1.4952 19887 0.0268 0.1685
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8 vortex gzip parser crafty mpeg2dec mpeg2enc
no-filter  15.6099 6.3678 1.3536 2.0180 0.0279  0.1516
PHT2bSC 15.7680  7.1761 1.7712  2.0249  0.0365  0.4639
PHT1bSC 15.6243  6.3744 1.3767  2.0193  0.0275 0.1738
PBALT 15.6049  6.3678 1.3535 2.0180  0.0279  0.1501
CBAT 15.6049  6.3678 1.3535 2.0180 0.0279  0.1501
d64k,b32,a1 . CORR

vortex gzip parser crafty mpeg2dec mpeg2enc
no-filter  15.7610  5.9903  1.7103 2.0066 0.0794 0.5187
PHT2bSC 15.7821 7.2093 1.7817  2.0432  0.0707 0.5288
PHT1bSC 15.7051 7.0780 1.6932 2.0187 0.0685 0.5171
PBALT 15,7598  6.0678 1.7067 20061 0.0790  0.5198
CBAT 15.7598  6.0679 1.7067  2.0062 0.0790 0.5198
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{(b)d128k, b32

OBL
d128k, b32,a1 vortex gzip parser crafty mpeg2dec mpeg2enc
no-filter 3.2196  3.4059 1.0154 21202 0.0236 0.1350
PHT2bSC 3.2024  3.8222 1.2617 1.9317 0.0217 0.3484
PHT1bSC 3.1482  3.7955  1.1413 1.9166 0.0185 0.1271
PBALT 2.9531 3.4284  1.0208  1.9096 0.0188 0.1061
CBAT 2.9523  3.4190  1.0208  1.9096 0.0188 0.1061
RPT
d128k, b32,a1 vortex gzip parser crafty mpeg2dec mpeg2enc
no-filter 3.1088  3.1745  0.9744 19377 0.0196 0.0923
PHT2bSC 3.2049 37862 1.2615  1.9434 0.0227 0.3408
PHT1bSC 31099 31771 0.9825  1.9392 0.0194 0.1009
PBALT 3.1044 31744  0.9744 19377 0.0196 0.0916
CBAT 3.1044 31744  0.9744 19377 0.0196 0.0916
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no-filter 3.2408  3.7028 1.2693  1.9548 0.0641 0.4052
PHT2bSC 32189  3.8232 1.2891 1.9607 0.0639 0.4119
PHT1bSC 3.1737  3.8008 1.2628  1.9585 0.0638 0.3983
PBALT 3.2366  3.7167  1.2692  1.9546 0.0641 0.4042
CBAT 3.2366  3.7167 1.2692 1.9546 0.0641 0.4042
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