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Study on Speculative Data Prefetch Cache

Waki MURAKAMI, Tetsuo HIRONAKA, Noriyoshi YOSHIDA

Hiroshima City University
Graduate School of Information Sciences

This paper proposes a new data prefetch cache architecture that predicts reference address based
on basic blocks. In this architecture, memory reference address history is managed by grouping it by
basic blocks. In basic blocks, the sequence of memory reference do not differ in each iteration, so by
grouping memory reference history by basic blocks may save the search area need to predict the next
reference address. This paper presents details of the prefetch cache architecture, which predicts reference
address. From the results of performance evaluation using compress program as a benchmark, shows the
possibility for a big performance improvement by the proposed architecture, compared to conventional

direct map cache.
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simplescalar[3] 13 J& @ compress & perl # # B L 7.
compress DA77 A4 Midnkf D7 a6 & L
compress D EATHFHIL 310 Ta4, LD/ST i
210 Hdw4, DIEIR30 FEHThosz, perlo7m sy
FGHEATIT7 7AWV a2ps XEA L7z, perl DETH
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% 1: compress IKBIF AT 4 4 Xk 2 AR
Size[byte] | Cache Miss | Prefetch Cache Miss[%]

F 2 perlliBUAHIA A XL 3 RE
Size[byte] | Cache Miss | Prefetch Cache Miss[%)

4 22(449000) 16(330000)
8 1.0(21000) 0.043(890)
16 0.10(2100) 0.0098(210)
32 0.028(590) 0.0011(23)
64 0.011(230) 0.00082(17)

e Prefetch Cache® 5 1 % 4 X% 32byte & L,

Normal Cache O 4 X% ZE(L & ¥ T I ARERE

L7z, compress TO#EREES3, perl TOREE

4 1.4(24000) 0.76(13000)
8 0.38(6500) 0.14(2400)
16 0.080(1300) 0.0022(380)
32 0.002(360) 0.0095(160)
64 0.0056(95) 0.0054(92)
F4ITT.

# 3: compress IZBIFAF v v oA XL AR
Size[Kb] | Cache Miss | Prefetch Cache Miss[%]

2 0.53(11000) 0.094(2000)
4 0.42(8800) 0.016(330)
8 0.16(3300) 0.016(330)
16 0.094 (2000) 0.0049(100)
32 0.028(590) 0.0011(23)

F 4 perl iCBITAFXr vy ahf &3 AR
Size[Kb] | Cache Miss | Prefetch Cache Miss[%]

2 1.8(31000) 1.2(21000)
4 0.56(9800) 0.44(7500)
8 0.19(3200) 0.016(2600)
16 0.002(360) 0.0095(160)
32 0.002(360) 0.0095(160)

£ TDOFEH T Prefetch Cache O 3 XABAHF A5 T
BIEHbD, FIZTA A ZHNENHETY
Ty FOMBINEETH 7.

5 F&oH

TUy R BMELTT) T2y FETD ?(EU%‘E%%
REL, ZOHAGIZR LA RAT OFUCHIR 5%
o728 A, perl, compress & b2 I AEHET L
72, ZOZLPLREFRD I ZAROHBIENTH A
ZEWbhol. SEOFMTIE RAT = M 0%
HEEL LCEFMLZ. RATZY PUHMEHIBRLzE X
OWEEFME RAT > M) DY FL—XAFFEICET S
BE, RUMBR L DB S BOBETH L.

6 SEXH
SE ik
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