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Performance Balancing based on Adaptive Helper-Threads
for Multi-Core Executions

KenicH IMazaTo,! NaoTo FukumoTo,! Koar INougf!
and KAZUAKI MURAKA !

Conventional multi-core processors attempt to exploit the thread-level paral-
lelism (TLP) by using all of the cores integrated in a chip. However, this kind
of straightforward way does not always achieve the best performance. This is
because the memory-wall problem becomes more critical in CMPs, resulting
in poor performance in spite of high TLP. To solve this issue, we propose an
efficient thread management technique, called performance balancing. We dare
to throttle the TLP to execute software prefetchers as helper-threads. Our
experimental results show 66% speed up in the best case compared with a
conventional parallel execution.
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Ly VEREZREBIL TS, ChUCKD, 1ERFIATARTIE 5% TH o7z L2 Fvv
22 I AR 5BLLTICHIRL T 5.

Vol.2009-ARC-183 No.16
Vo0l.2009-0S-111 No.16
2009/4/23
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4.2.3 TJVFI7 M8 (PB-DYN-OPT £7/)

AHEiTIE, PB-DYN-OPT 7 /VOMARICEIL Caind 5. K9 DFEREK D, CG MG
I U TIE 80% L EDMEER EAFIL T 5. L LADS, SilfiyFATiEc R I
THSEFRELTOBICEED 5T, PB-STATIC-OPT 7 /L LKL TREARAZIRS
Nz, TOEEENTT %728, PB-DYN-OPT 7 /ICHBWVT, ERICENE NS
O7BLT DFATHEMN T 0 7S LORFATRMIC D 2B EZME L. ZOREZX 10
IR, ENYFI—TICBNT, BORTE (1~8) X1 >ar7#HE Y. DED,
(6] ICHHET B/3—1&, AA2ATED 6, =7 ED 2 OB THRITENIZEAEIR
HNE %, COXED, BIEITRTORYFI—=ZICEBNT, HB—D2DIATHEDHE &
WENTWBT WD, ZDiz, PB-DYN-OPT €7 /VOMAEEE PB-STATIC-OPT
ETINOHRELIZEAEE DL AN ST EZBNS.

F1z, —#Ho 70y 5 LT, PB-DYN-OPT £7/Li& PB-STATIC-OPT & 9 &KW
MREL o TV 3. TOMEX, T1F S LI THIcHEIC IV S—aT7BEYVEZ %
TLICEBHEEE (L1 Fvyyadby FEMITFEE) ANz eEZSNS. Lz
Mo T, NV —aT7BOLEEEEINHIFIT 2 0EHH 5. TN & FAREORIEIE S 1
BOTa#E TN TWV5.

4.2.4 <)VFIO7 %8 (PB-DYN-EXH/PB-DYN-HILL €7)V)

AEITIE, HENEIEEETHS PB-DYN-EXH £7/L & PB-DYN-HILL 7 /LOMRE
ICBH L Ciliawd . PB-DYN-HILL €7 /LTI, CG T 66%, FTX5UIC UA T 20%LL
ot EEERLTWS. K 111&, EOREHEYRaTES TERITIND (b
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B, AT THEREEOME) R L TWS. BT (1~8) #Myaa 7 idsns >
FU 7, IR T 2 I T ORTRDNEYFATER DO R RTINS 5D B E & F R T
BIZIE, HBMHFATEHICBNTNIWS—=a 7 EMN 2(aT7ETE 6:2) L%, TORF, 4
A FATEIC B0 B e 2 7 E DY 6:2 TH o I5EIIE, Z DI TR RO T
1 DEFICEBEND. F, TORICEWT, RWOEDEITESRED DDV > T
VU RITREZ, i, BV ENLNOFETREEET. K11 kb, 2<{oTny
FLIZBNT, BHEIOBTH 1~2 IHET 2 FTRED LRI L x> TWVWE. ThiE, b
WO T4 I TEC KO HIRINIE L Rl a7 il 2P TET0E T L EZEKT 5.

—Jj, PB-DYN-EXH £5/VCl&, BT, FT, ISICHEWT BASE 57L& D {REAE
BoTWS., TORRZENT S0, K11 LR, SEREICK-> TEOREEYZa
TR TIITENIhZRE L. ZOMEZK 121017, COMKD, 2FERECBY
TEENIIA IV L AREORSE CHY)Aa7inZB#RLTWAZ e yh5. L
MUEDS, ATESTOEMHERICE LT CPI ZFHIT 208N H 5128, Yo7 7]
MAEL<ES (DFD, K12ICBF2/R0N—12Lk%). 2huckD, A —\wy
ROBFRELIEDEEZ D, THUTA, WHFATHOMEE UFRITEED DI Teodicid
VTV Y TR BMEAEA — Ny RO & 7B, £ 2100, BHEICEITENS L6
DA FATERORR LS FRIEZ RS, FHC FT ¢, HFATEROIAFREDS 8 A%
250N, ERREEMT S PB-DYN-EXH T3V 7)) Y FHMic a5 L3z
FAETLTLES.

XIZ, PB-DYN-HILL £5/V ¢ PB-DYN-OPT EF /VOMRERICEHT . MG ZR
ETHO7/arI LENT, HEETFIVTHS PB-DYN-HILL 3HAEE TV TH % PB-
DYN-OPT & [FIFEEDMEREN EAER LTV, —F, MGICHL TRKERMEEENE
f£9%. chUE, K11 ORI K, muka7in FHlEELIITATOWENEDTH
%. MG T, WHEFERIEE LFITENDE, SFITTONMENKIEICELT 3. Z
DIz, YTV M TRE LW L7z 3 7 i O REH TS, BEOEE LR
TCIRRR BB DD EREL %S, TOXIBEHICHBV TR, RELFETREYICHIST
LT L.

5. b YIc

AT, ~NUR=ZALy ROFHLWFEITHRICOWTIRE L ZOFHIB X UERZ{To
2. ZTORR, IXRXTOAT AT OS5 LEETTHMEROEFHRERLT, %
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® 2 AMFIFATIOFATRIEL

TugohL |1 2 3 4 5 6

BT 201(0.307) 201(0.307) 201(0.304) 202(0.077) 201(0.004) | 1(0.001)
ca 16(0.952) 1(0.047) 15(0.0001) 15(8e-05) 1(7e-06) 1(5e-06)
FT 8(0.274) 8(0.266) 8(0.208) 6(0.146) 2(0.058) 1(0.026)

Ig 11(0.754) 1(0.188) 1(0.028) 1(0.014) 1(0.013)

LU 301(0.675) 303(0.322) 2(0.001) 1(0.001) 4(0.0003) 1(0.0002)
MG 37(0.502) 35(0.185) 30(0.070) 30(0.0683) 34(0.045) 4(0.039)
UA 1131(0.291) | 1010(0.151) | 4040(0.104) | 1232(0.093) | 909(0.081) | 1010(0.072)
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