mlEe Fz AG ARk

MA wl2E e F8A4e Fole 4 AULE EHE 7Y

t t = =ttt +Ht Tt
Mg a0 A0 &MY M ATH B Y

—

AN AdE V1L MR Fze BE AN Folv HAY ol 2yt WR HSHor AUAET Apd A 29e 2
AA Az AF AR AL B 0}‘4\’/} & Edag F7HAA QA A AFE JMH & 4 Ak & AFdae d9EE 9
MAe 29& €o17] A LY Ho)Ed Fxdte] HAUE 9YHE FHE A9 qfg THo2 54‘40}“ 9% 289 7He ANET

B =RdAe dA 71E d74 9 v:*“xé—% BAR] A8 XAE A4 HolE 1itSC 7S Biled, of /We 71E 4T 2ol
N1 mj38& ARgshe Wi, 4 AEFQ] g IHER ?5}&1 F 7K UBE FEF S vl L:r‘% A8l &4 552 Holg 1Ee
AAse] WA AJELR AR sA g 2 =E olejt]o]dl Fud FHAE AT AUE EEFL JZ dojE 7IEE AU
Atk o] TEE AAE WA HolE hitSCrIW T 22 Ellol% 2olg 7MY, 7 AEY WEe dd E5F4 HolE /Ed 22 35S
THAEE st Hof vl A" dolele B5F47t HE o8 skt dE=G dEeIRSE 111 fYE ﬁ&’iﬁ}

ez ol ALEHE AUE 71¥d, It WXvlz Z2oaPs Y] WXula TIPS diste sjAe miANsES W
ANAMEA 8-S A

PBALTV|H& BE 341 @& 249 wjg) A 2% 348 2HE Bo|w, 7|& PHI2SC 713t wjmate] 744 nlago] 799 Zr4asty
o}, vz A= 29 AZHMADT)S Algksts PBALT 7ige] 71& AT vis) 61‘V st AA =8 Azkl oA se] sHEH

FIRE - HAl MR, MOUE emE, TE(E, MAE Al 7=

A Dynamic Prefetch Filtering Schemes
to Enhance Usefulness Of Cache Memory

+ Tt

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 benefits 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(PHT1bSC) has been shown to analyze the lock problem of the
conventional scheme, this scheme such as conventional scheme used to be N:1 mapping, but it has the two state to 1lbit value of each
entries. A complete block address table filtering scheme(CBAT) has been 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
79% 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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if(ADDR is not in table)

Unused blockaddr

insert ADDR;

BADDR Demand Miss I

if(ADDR is in table)
delete ADDR;

FIFO
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