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Abstract

Multi-core processors are widely used to improve performance of com-
puter systems. To achieve both high performance and low power con-
sumption, Cell-allocation cache is proposed. It allocates cache spaces
called ‘ Cell” which is smaller than a way and dynamically assigns it
to a core. However, it is only evaluated with trace-driven simulation, so
evaluations of execution speed and energy consumption in realistic en-
vironments are not presented. To solve the problems, in this paper, at
first, we implement Cell-allocation cache on the cycle accurate simulator
Gemb and evaluates more detailed performance. the hit rates improved
by max 44.3% and 5.2%, respectively at the Himeno benchmark. We also
propose evaluation methodology by mixing plural benchmark programs
to evaluate performance under unbalanced load works. At the result the
hit rates improved by max 11.8% and 11.7%, respectively. From the re-
sult, we found Hit rates change depending on thresholds to decide Private
cell or Shared cell. So we propose deciding thresholds automatically. We
aim to improve the performance of Cell-allocaton cache.
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Thbby bRIEL, TR Y SRIMECRWEAIZZ YD, 1>
R—NUDES>TH ey PRIFIFIZFE UK S WIZR o7z, Bz BE

LODERIZIEET Yy "ERBFE Uo7z, 72, BMED0.00105 0.25 F
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Threshold

6.8: Fyyra- by bREHRYFv—72)
TIEA Y X — 0L 30[x 101 Ty MRBFRKIZR 7205, 0.30 225 0.90
ETIH20[x 10" THRKIZKR -7z, Fyyva- - N—Fq4azvrLll
BUT, BEICL>TeEmicey bRBM ELZZD, L Tur—
arvXx vyl all kAR NH B I L 2R TE 2. BIMHEIX0.30 D,
HERVEEE VDN IR {AThbNilzdH, by hEH—
FRLA o eFEAONS. TNIUROBETIE, LERNPEZ SN
oz, EERLVEZVRELLRDF Yy Yo - N—FT 1 a=y

JEEWVIRIBIZ R 572728, by PRIFERRFIZERTERNLAZEEX
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6.9: Frya-by bR EERVFT—2)
b, iz, HANVF Y= &AL E#EREZNG6IITRT. 265
i, BEFYy Yo RO F Yy o N—=F o va v HBELT,
by FRIFENEFNHRK11.8 %, 11.7 %M EL, E56 XDy &K
N EUT. £z, &A1V Z—0LIZBWTEHE 0.05 DR, &by b
BNRHELE., UL, HERVYF~v—27 TIHEIME0.35 A EDORX, @
HE¥yyrakvd, 2L 7ar—rardFyyyad ity bR
BB TUESMHANI R o7z, £z, BEF Yy a LR LUTF vy

VanN—=T 4 aZ VI KBMRIME SN Tz.
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6.3 ZR

FNU—ARVTVvyIab—yay [l TiERILVEEERLVOEA
WX AWM EIZR SN o7z, LU, SE, T—FT727F ¥ L)L
DYVIal—YarvrazdaZleTHEEFYYYa, Fyryvia- N—=F+4
VaD v LT, by MERBEN MR ERERTE . £
FEE Ry F— T DAREMALUZE, PL—ZARVTv¥Ialb—vs
VTR F vy Y a TR THRENIE S T2y, S, KiEke v b
KR ERR SNz, TN ehokl - Tar—raryFryyad
MBEPBFITEZEZOND. FTNTNORVFI—TIZBNT,
by MRIFA VX =NV T IZIEHED EVR N o720, BED
AT RELEN M. Zhiz kD, #EYRBIEEEIC X > TRIERME

RElA LR CTH D L EZ OoND.
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7 BERHHABEOBIFREFEDIRE

Gemb (2 X ZFHiiFE R & O EA VL SHIEGLVIZYI D ERX 272012
AT HHMEICE ST, By FEREPRELLEDLLE I LDH T o7,
ek, BIMEIREEMIZEDTEY 7025 LD S5Kb D £ TRL
HTho7z. I T, RIFFETIRHEGHRBHEDO HBIRE TFIEORES

3 5. BMEPEOMEZX 7.10 12757,

Program >

\///\ ______________________________

threshold

Hit rate \/\/—\

X 7.10: BRMEDE O

7u s o AOREWNEYE, SENEIRMEIrS T —X 2T 28 AT 5
B> T b. TOHR, —EDA VX —N)LT2Dky hRIZIGU

T, BIDA VYR =)L DOby hEREELTOIULIRD A > R —N)LT
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DOREMEZIEP L TCWE, ZTO%, T LUZREEEZ FIF5. Zhzil
RIDETHOETIET, TOLEOREABMELZITET S 2HH
REL7m%. UL UZOTFRTIZRAMD D 5D DAL DPRIGT S 7220,
% Z T Phase Detection[6] % FH\\ 72 BB B BIIE FIE 2 RE T 5. Phase
Detection & 7' 02T L&KL 12 EIL, ZOHFEAED L ST
077 LDORBEFELNE LTHWT WS 2ETS5EDTHS. Phase

Detection % F\ 7z B A Bk € FEOME 2 X 7.11 1Z/R 7.

int f(){

} Program >

int pO{

) ABCD)| ABEF | GHAB |(CDAB

C

HEED
-

7.11: Phase Detection % FA\ 7= B B &k € F1E OB

CHIZESoTHID T 2 — R T 2 —ARHNIEZFD L IZED T

RESFEEZ T CICKMEIEL I VA REL b, ZOREFEDN—
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BIERE/N—RDT7

Prev_hit_rate
Best_threshold

cache >
‘ Hit_rate
B/ \FERRIRRR PC

EEXED

signature|Threshold

Y

Y
|

—

ﬁ ) resister

Phase Detect

712 MEFHEON—FU 27780y 7

BARIIZIE, T O 7z—ADby hREBFEO Tz —ZADb v bR
ZHEL, By FEREERERSEZN IR NI X o> THRERHMEZ ko
TWL. FNIZHA Phase Detection 2 HHWAE2 TlE, £33 70275 A

HIVRDONy YA ERD, TNE2EY MY T RNTEHIETEI R
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DEY MZ1AZD. IThe —EREIEIZHDET. 2595287,
BRI FAT I NSRS 1 B DALER DN, ThaEd I xF v e L
TS, TLUTEDY T2 F Y ELONI v 7 (PR Z & -
EED1IDOH) #Lb. £HFTHILTRIU LD RO -V %
TRTTLMNEITLUTWEEZAEFINI VTN NI SR, #IZE
IR ZEREIT LT WD L IAIIKREL LD, NI VTN KEL R
72356, BUNEBHEREHA Y 710k > TURIEIT L7 2 — XD
Do —BEFLULTVWE 72— AORORERFELHALHD%EFHL T
BEZH7-IZEDS. Ay b LTT7aYy Z7HDED Phase Detection
ZHMAT RN BN — R = VB CEENARETH 5. 2
DI oRBRLV-Tur—raryFyyadky MREEDXAFETH

LEEZOLND.
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AR, AR —=hT7x Ry avinrorsaty¥TlE, Ekaet &
BHEDOTNLARKD SN TE D, fhemmdi - EHEEE I ETIEN RE
ThTWd. 055, BERLEOFEO -2 LTERD 2T 2R
U, MFNZIEEZAT S <V F a7 H 50, < I)VF a7 EBRETIIERD
AEVT VR ADFRHZFET ST, YUV aATHRELDT—X
DFENFKEL R T ARD, ERELTHFry Ya IAERE IR LD
SHENRDHS. £ T, ZOMEEZMBITEIFIRLELTFyy az v
1T XOMPVEATHS TV IZHE LTI TIZH DL TSH L
V- TaT—=varyFyy YadREINTWEA, FL—AFYTv v
a2l —XRTURFHIiL TWahr oz, 22T, FTAMIETE, &L -
TRT—YarvFyyvarkT7—FT7F ¥ Ial—& Gemd LITEE
T5. K OBENLERE N CTOMEZITS 72012, PL—ARY TV -
2L —RTRIEPFONGE P SZTILF ALY RRUF =7 Hiff%
FAWTEHI U 7246551, @ F vy ¥ a2 oMRROBEEHRF vy ¥ a - N—
TavazZ v LT, by FEREBENETNRK44.3 %, 5.2 %Ak
UZz. 7z, X OBIFEMITGEVIHEIZIT S 72012, BfOES RV F 3 —
7 R BB AGDEIZEARYF =7 2/ER LU CiHiid 5 Z & 2%
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U, THUZL > TH—=RKRAEV T IR AD LSBT0 T T LD 5
WHHEIZ LT G 2FME Lz, TR, by MERBZFNETNE
K118 %,11.7 %M EL7=. 5612, FHEFERPS VU D BERADdD
MMEIZE>T, V- 7ar—YarFyyiadby hEPIKEL LD
5 Z EDH T o7, £ 2T, Phase Detection 2T 707 A
DS EFEL, ZOHERALED LS IZT 0T T LD N L TH)
WTWS D2 %2R L BT, 6K, BEENIZFHTED TW-HEZ
FAHBIZ IS U CHBITREL, HmEEE 0 Y TE2FS 28 28REL
2. TNZEDESRBRNL - Tar—raryFry yadMiEn Ex H
5L 7=

SHOBELEE LT, V- 707 —YarFyy v aTRREINAREE
YL DOE O Y THOEELELI R Y = A EREH T > TWED, 5
FEXBMLUTWRWDOTEIDERKTLHI L, EVII—ERozkL
FEEEVIZESBRVWDTRERSLDICTEHZE, ILEDYTTILIY
ALDEENET oD, £z, REL #EGNEIEBBREFIELH

Magar L, VERERHXPIHEE N FM 2175 2 L EIT o N5,
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