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22 13DEEHZ 7L XLIEREL

AEY - TIEA ‘ 200cycle latency

L2 7V 7zvF ¥ ‘ Stream Prefetcher, Distance:16, Degree:16, PrePromotionDegree:16

I ABHDPNES WS OERRT LTV X L% F DM
ATV FETHS.

SEE, SDM (22 ) 2 E#T L TY) XL %2EINT 572
DIZ, HOPUOEBDOFiEL NI A XDMAAEDLE TN
TA—VAUELZ. ZTORREE 31T, K31,
L2 ¥ ¥ v ¥ 21Z1d Pre-Promotion DRRIP % j#/J X+, L3
Fr vy YaTOEBRTIVIY) ALE2EZTIGEOMRELL
ZRUTWS. M3 ORI, K2 TRULEZRYFY—2 L
MUHEDEFRRLTWS. /— KD PPAOQ % PPAL %, %
NZF 1 Pre-Promotion Amount 7230, 1 TH 5 Z L IZHIET
%. ¥7bb, SRRIP.PPAO 4, Static RRIP(SRRIP) T
Pre-Promotion Amount %* 0, BRRIP_PPA1 |&, Bimodal
RRIP(BRRIP) T Pre-Promotion Amount 7° 1 TH 5 Z
L &£, Mthx, SRRIP.PPAO % 1 & L7z& O
IPC TH 5. 3%/ 53¢, SRRIP %, Pre-Promotion
Amount 2 0 T% 1 THH F H MENE/LETT, 2K
HNZIEMIE T H 2 Dzt L, BRRIP &, Pre-Promotion
Amount 73 0 D& TWEEEIME N T BV F~— 27 Tl Pre-
Promotion Amount % 1 1235 Z & CTHRENR M EL, @
IZ, Pre-Promotion Amount % 0 ® & & IZMEEA A LT 5
R Y F < — 2 Tl& Pre-Promotion Amount % 1 1235 Z
ETHREPME R LTWE Zehbird. koT,

1. SRRIP + Pre-Promotion

2. BRRIP + Pre-Promotion
3. BRRIP
D 3DT SDM IZhF 5 Z e THEENH T2 25X 7.

3.2 FIM

LT —F T 7 F v DR ER 1L L, Y Ialb—XIiZ
SR E Wz, R Fv—21% SPEC CPU2006 % AW,
Tur T LADRE10G mEEAF¥ Yy U, 1Gwmank Y
Rab—bU7%z ZTORREZR 41RT. HOBEIZRYF

© 2016 Information Processing Society of Japan

B SRRIP_PPAO
BRRIP_PPAO

400.perlbench 482.sphinx3

SRRIP_PPA1
BRRIP_PPAL

SRRIP_PPAO =349 %483 IPC
o o o e
% b o b

a2
@

429.mcf 437 leslie3d geomean

of All SPEC

3 SRRIP, BRRIP & Pre-Promotion & O

X—2%RLTHED, H2LRAURVFI—27%2FRLTY
5. M, LRUICTY 7oy FEPIb0% 12 LZE
DX IPC THB. MDD DRRIP + Prefetch i, DR-
RIP %% U, Pre-Promotion DRRIP % Pre-Promotion %
DRRIP 2} 726 D %% U, Pre-PromotionDYN_DRRIP
%, B3R U7 SDM 12X B FHE%E L3 Fv v ¥ alZ#HEH,
L2 ¥ ¥ v ¥ 2l Pre-Promotion DRRIP & L7265 DT
5. F¥/7, 2TIZBVWTL2FryiaizdLT s 7y
FalFTWn5. 4 % i 5 &, Pre-Promotion_ DRRIP
& U T leslie3d TIXMERENE S, sphinx3 TldMEREM |k
MoTWVWBIZENbND. 72720, BEETITMERELE
HTW5. SDM IEFDEBLSTIEN S, lesliedd & sphinx3
MREZA LI, BWHDEEWE DD RERE DM R
5T oifHED DMERETH B, UL, BflEaoft:
BERELTLES>TWVEDIE, RV FI—IDRREMNIC
Pre-Promotion 2’ L THE £ DAL L, ThHORY
Fx—0THREEZD LT ORI CLE 2D THSE. T
DR Y, sphinx3 T Pre-Promotion 03722 212k 3
7% FEOMRE % 4% (il A 2D, SDM L7zZ &2k
PEBEMR T2 leslie3d (2B WVWT 2% IZEDDB I N TE 2D
T, 2RMICEREEERZBOT N TERLL SR 5.



BERLEBF S RIRE
IPSJ SIG Technical Report

DRRIP+Prefetch
m PrePromotion_DRRIP
PrePromotion-DYN 1.026 1.039

=
S

1.081

g
o
@

1015 1,012 1.011 1012

0.998 1006 1,003 S 1.004 1.008 1.008
I I ososI I I

400.perlbench 429.mcf 437 leslie3d 482.5phinx3 geomean
of All SPEC

1.010

LRU+Prefetch [543 5483t IPC
o o
S n 9 ©
(=] w o w -

4 SDM % i\ 7= Pre-Promotion D#HE] D & X

4. TV I7zxyvFvERVWBEFE

41 TV 7y FrickBHEE

SDM & B s Tk LT, 7V 72y F v OFOHf
FT—XEZHVWCAYA 7 2HKT 52 2MET 5. 7
D72y FyDROHEHT R LT, TTEZLHNDOD
H accuracy TH 5. accuracy &%, 7V 7z v F v DI
EzRTHEETHY, N4 ITXhERIND. [11]
PAL
PL
PAL X7 ) 72w FINTHRDT I RAINEZ T VER
EzU, PLETV 7zvFINTA Vv BERT. 72720,
FERIZIEFr v Va2 HICEALEE ATV T 50D,
IANPHERTHLWOT, LFDOR (4.2) D accuracy’
2S5,

accuracy = (4.1)

PALE

PLE
PALE F¥ v v >ahrsBunliahzo 1 v0oN, 7Y
Ty FINTHDT IR AINZTA VDM, PLE &
FryvvansBOlHEINEZIAVON, TV Ty FIh
7274 VO ERT. BT, KW 0 2370 1 accuracy’
DEIET accuracy 2ff5. LU, accuracy DSV n s &
Wo T, 7V 7y FIZ& o THRED M LELPTWVWEIERS
BWZ RSN TWS., [11] 2D Z &% Pre-Promotion
WHYTIEES. FEFE, sphinx3 & lesliedd & accuracy »°
EREEZCEEL ST, ERLZ2BoMEEe LTIZERED
MEERLTWS., TD720, 2B THELEZIIZETS
RUYFR=T L AIIBT 2R FY— 7 W DT 5
MEt T — 2 2B ENDH 5. 3 %R %<, BRRIP
DMERT N1 DOEIEICRD LEZSNDD, ThE
PAME R BUEIZ T 2 FEF E RS TH 5.

accuracy’ = (4.2)

4.2 Y

accuracy (2 & Al DREDOD D2 % FHlid 5. FF
ftifREEld SDM D& ELRUT, L2 ¥y v ¥al L3 Fv v
Y aOBEBRT VTV X LIEHIZ Pre-Promotion DRRIP T
H5. 5 2R E R, 5 DRI R F<—2, it
fifild LRU (& 7Y 7 = v F &2 725 D3 d 24804 IPC,
/ — R ® Pre-Promotion_DRRIP (adaptive) %% accuracy {2
X Bl % 2B E%KT. accuracy DHIEIGIEIL,

© 2016 Information Processing Society of Japan

Vol.2016-ARC-221 No.17

2016/8/9
. 11 M PrePromotion_DRRIP 1.075
= i’gi PrePromotion_DRRIP(adaptive)
@
6 100 1.026
1.0121.014 1012
% 1.0i 1.006 (998 1.008 1.009
£ 098
& 096
& 09 0.918
309 :
= 09
400.perlbench 429.mcf 437.leslie3d 482.sphinx3 geomean
of All SPEC

5 7V 7 xvFyDEOMET — & %M\ Pre-Promotion ®
BT D B2

1. Pre-Promotion 234 > T2, accuracy 7% % B A
TOEEALTIZT 5.
2. Pre-Promotion 234 7 THD, accuracy »3® % RiELA
ko EAUITTS.
THY, A7IC95LEFL2Fvyyia, L3Fvvia
HIZA 7B ESIZLTWVWSE. 22T, AVILTrHLE
HATIZT B EHEMEIX 0.8 & U7z, lesliedd ® sphinx3
H accuracy O 0.5~0.6 TH B 7-HFETHIKIZE A
& Pre-Promotion % 4 7IZ L TW7/Z & & X 51, lesliedd
TIXMEREAME R U, sphinx3 TIXMEREL W 192 L IR T
5. 5% 5% &, leslie3dd & sphinx3 THAfF@E D D
MRV R SN, BAEETEMEIELTWED,
accuracy DY RIBIE TR W Z & BVEBRIZHED O STz,

5. LHEBIRES

PAE 2 DD F#HTD Pre-Promotion OEJFIEIZ DWT
Rt U72Y, ZOETIX 2 DOFEE 2 DDOE L S LR
T5.

BOINZ, N"—KRDU 7 - AAMDOHETHETS. SDM
1Z & 5 FilE DRRIP ® PACMan-DYN T#H EBIZ W
51 THDH, PACMan-DYN (ZE > TIE 45D TFIEL [FH
CE2IZT7 78 ABMTHE %2 XML ZDET SDM
ZLTWHDTHEOREIFE < &H PACMan-DYN (2
Pre-Promotion 12 & 37 7 ¥ 2% X4 2 ks & 3 0
ANDBHEZ B2 THE. —H, TV 72y F v LBl
WMoGE, BEEKEFT—X2%2H 7Y NI 520D EE
AT 7y F I IMABBERD Y, HEZHMT 2
AR EGEIZE-oTIE, Fryvalzey MEBEINT 58
AU B, F£72, 5 [EIE Pre-Promotion 24 7129 5% &
SREEREAZIZLTWED, ERIZIEL3 Fryvyan
# T Pre-Promotion DA VA 720 EZX 55 Z L HE
FLVOT, L2 F vy yans L3 Fryvallgh T
727 2 & A Pre-Promotion TH % & HWrd % & iz,
Pre-Promotion D7 ¥ & 7 DIE#H % ST 5 EIEK % DT 5
BERD B,

BB, BifrEhaiEgEmcolikE$ 5. SDM Tk
ZTOREFGENS, TE=RIV VI UTWEHERT LIV X
LOHREEOMERENH B DT, VR EE LTIEE I &
TRELBSRY., ATV 7y F ¥ iZ&oTHIEIL 7=



BHRULEFMRERE
IPSJ SIG Technical Report

By, MatT — 2% £ LB I A TENIXH ITHERED
MREEZHTIENTESLDT, HfHMEE LTRELS LS.

UErs, N—=KY 7 - IAMAGTIE SDM 235 53
PEREHTIX ) 7 2y F Y IZ X BHIHDIFES ML Z & h
Drs. LU, N"—KvxT - JAMIELUTE, BT
FHETHEDNTVWE L D2 Z e TIIE, KRE5%
AN AR ANV i 1 CRARE SR

6. BbHYIC

Fxlk, FFLnFyyva - wx—IYA VM LTEE
DOEBFRAEERTVLT) XLZHEASIEEFETH S
Pre-Promotion Z#2& LU CTW5. UL» L, Pre-Promotion
FL3 FyvyallBWTHEHMHT S I ThrA - THED
BEFRUTLEIRVFI—IDREFELTWSE. TD7=H,
TOT T LDEFHIZLS FrviallBlrat A 7%
P2 e TENEERLMERER EARIAD S,

FIZ Pre-Promotion 28] D & X 5 Fik e LT, SDM
EFRVSZTREL ) 72y FyiZ&oTHIMTT 2 %2 %
NENMEFTLU7=. ZTOFER, SDM 12 & 5 FIEIXFHICHE)
EXR2HELD EMENELTLEI>HOD, HRENK
ELELRADRYFI—ITCOMBEETZ2MWZ S Z LA
TE&/=, —7H, TV 72y F vt X RN R T
BEERELIEEZENTETVRY. LML, YTy
FyIZ ko THIMT 25 A AV 85T — &% & L THRE
CIEOHBARH B EDEEDIFHL, EBIZENEZAWT
L5 Z 2T, EMEENETEIEDREADS.

BEE ARISCOWZEIE—EB, SRR EER e Bl
4 No. 25730028 12 & 5.

SE X

[1]  Coffman, Jr., E. G. and Denning, P. J.: Operating Sys-
tems Theory, Prentice Hall Professional Technical Ref-
erence (1973).

[2]  Jaleel, A., Theobald, K. B., Steely, Jr., S. C. and Emer,
J.: High Performance Cache Replacement Using Re-
reference Interval Prediction (RRIP), SIGARCH Com-
put. Archit. News, Vol. 38, No. 3, pp. 60-71 (online),
DOI: 10.1145/1816038.1815971 (2010).

[3] Smith, A. J.: Sequential Program Prefetching in Mem-
ory Hierarchies, Computer, Vol. 11, No. 12, pp. 721
(online), DOT: 10.1109/C-M.1978.218016 (1978).

[4]  Fu, J. W. C,, Patel, J. H. and Janssens, B. L.: Stride
Directed Prefetching in Scalar Processors, SIGMICRO
Newsl., Vol. 23, No. 1-2, pp. 102-110 (online), DOI:
10.1145,/144965.145006 (1992).

[6]  Wu, C.-J., Jaleel, A., Martonosi, M., Steely, Jr.,
S. C. and Emer, J.: PACMan: Prefetch-aware Cache
Management for High Performance Caching, Proceed-
ings of the 44th Annual IEEE/ACM International
Symposium on Microarchitecture, MICRO-44, New
York, NY, USA, ACM, pp. 442-453 (online), DOIL:
10.1145/2155620.2155672 (2011).

6] HFHHFRME, MEEMR, FARK:vy IHEEEZH
WiEF) 7y FAREF Yy VaBHRARDOR

© 2016 Information Processing Society of Japan

8]

[10]

[11]

Vol.2016-ARC-221 No.17
2016/8/9

PEE, MMAMEF AT —F 727 F v (ARC),
Vol. 2010, No. 13, pp. 1-8 (X v F 1 V), AFk
(http://cinii.ac.jp/naid /110007997663 /) (2010).
JIEW, BER—&, RERE, HFHRAER, &K
%, ANLER : 7V 7y FER»PSHSRRTHZ
O 5F Yy yadq vEESHBMIATNIY XL, HHR
WEZE2FRRE. SIEET —FT7 27 F vy A2
&, Vol. 2013, No. 20, pp. 1-7 (X>v 51 >), AF
% (http://cinii.ac.jp/naid/110009587862/) (2013).
FhaAsE, AVLSER, HE— : D-6-14 EE#A 7L T
VALET) 7 2y FORGHFABETE2F vy avr—
VAV N FY)TuE—Ya VOl (D-6. 2V a—&
VAT L Mty vay), EFERBEEERAEKRE
FEBERCEE, Vol 2016, No. 1, p. 68 (X> 51 V), AF
5% (http://ci.nii.ac.jp/naid/110010036702/) (2016).
R, LBER, FHE—: Tokyd - vIab—
& THRER] OFGHEFE, SERFRERS X7 ALY
VIRYW I SACSIS2009, Vol. 2009, No. 4, pp. 120-121
(2009).
Jaleel, A., Hasenplaugh, W., Qureshi, M., Sebot, J.,
Steely, Jr., S. and Emer, J.: Adaptive Insertion Poli-
cies for Managing Shared Caches, Proceedings of the
17th International Conference on Parallel Architec-
tures and Compilation Techniques, PACT ’08, New
York, NY, USA, ACM, pp. 208219 (online), DOI:
10.1145/1454115.1454145 (2008).
Ishii, Y., Inaba, M. and Hiraki, K.: Access Map Pattern
Matching for Data Cache Prefetch, Proceedings of the
23rd International Conference on Supercomputing, ICS
’09, New York, NY, USA, ACM, pp. 499-500 (online),
DOI: 10.1145/1542275.1542349 (2009).



