2006—ARC—169 (30)
20067872

tHEHEEA HTEULRIES DRSS
IPSJ SIG Technical Report

HEHEHRICE D < RITREBLO®RE

ek B W E B
il B G B

7055 LOST L THA DRSEILIcHE ERMGRDSNTETED, TS
3 BRBEARERENTNS, Bk —FY o7 h6B6NEMNANEE, 3031 ShEH
BNBTAYS ADT x—ZXDRYD &> B A TR OB R F 2R T 5
BHEDUDERT FYF— 3 YRIFROH T Y 2 L AL L OBIFE SRIICZE L, 303
SHE—Fy P TYr—a DY~ A0~ R LRI bDS 24 Lo— REFAL,
RERCRBHERATS. ARTE, WRTFEEAVTHERGE 1) DVFS BXU 2)HW 7V 7 2y F
DREVET, TOEMEERET 3.

Dynamic Optimization Method based on Statistical Analysis

HIROSHI SASAKIL,t YOSHIMICHI IKEDA,t MASAAKI KONDO?
and HIROSHI NAKAMURA'

The importance and demand of optimization techniques of program execution is growing strongly. Es-
pecially, dynamic optimization techniques are emphasized heavily. We propose a dynamic optimization
technique based on statistical analysis. Qur approach is hybrid in which dynamic hardware information
and static information such as program behavior given by the compiler are used. In this paper, we apply
v propised ieviuiigue v 1) DVES amd 2) vonitol of hiadwarg gcicivii iiculiauiani un a 1cal sysiciu and

demanstrate the effectiveness.
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set.mode(mode.phase;);
start_perf_counter();

(coniputation of phase;)
end.i)erf_coumcr();
for (j = 1; j j= num_mode; j++) {

P; = estimate_perf(mode.phase;, mode;);

}

mode_phase; = select_mode(P);
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# 1 Relationships between clock frequency and supply voltage

Pentiom M Processor Clock [GHz]

200

1.86

173

1.60

1.46

133 | 120

106

Processor Core Vdd [V]

1.356,

1.308

1.260

1228

1.196

Li6d4 | 1132

1.084

0.988

Opteron Processor Clock [GHz]

240

2.20

2.00

1.80

1.60

140 1.20

100

Processor Core Vdd [V]

1.500

1.450

1.400

1.350

1.360

1250 | 1.200

1.150
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TOT INS (Instructions completed), # L T L1 TCR
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0.5 —&— matrix-1000
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Breakdown of Frequency
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BEL 1= ORFERT. FNFhOT7 SV r—va
JEDWT 3DIRENTWBRIS TR ENS, &
BELCBRME Pinreshota =0.9, 0.8, 0.5 DIFUC T 5.
72, Pinreshotd = 1.0 ODB#GZK‘%"CE'EEW&TQM’FT%
7=, BUCIFRL TV, B3 KBV THBTHY
NTVBEBUSIERELEY S & 5 EHEREILBM L —BT
BIBEREZLTED, TOERLD LicFoy b
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RITENBBRCE TFRENIB[HEB L b —BHEELS
AEEESIRT 358 LT, BMICISL TV T
ZENEZEND, R, MHEBEID B
BUVERERER L TV 3 swim IKDWTRTAS LR
45 OWHICBNTEORT 57, DF bithEHM
ffos DL %, 1ZIF 100%, BRERBEHRTCHEL TV
BIEMghB, DD, swimicBWTIEE:
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#£2 BREFREEHHT SR INF—ORNK

MBS | mof swim  mawix-50  matrix-600  matrix-1000

09 857 692 932 867 867
PentivmM | 0.8 775 565 825 782 8.2

0.5 512 532 64.4 64.1 642 .

0.9 883 853 94.0 88.3 850
Opteron 08 775 74 825 174 743

05 622 589 60.6 62.0 588
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HET 3. THhbid dynamic compilation LFHEN, R
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Intel PIN'? 4 ¥ @ dynamic compilation DY 7 F &
HL{HARINTVS.
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ous MultiThreading) 72w Hic i3 3 U V—AME
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BT 3MRLITDOTVEY.
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RABYDOHYT VR EBBT B LICK>TETNVE
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fio R Aot Lic { WSS L Tsiio
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N ET NI TTRIBILR{TS C LR ELS5HD
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{3 (CREST) DEIRTE Vx4 b MERAHEE &7 ¥ FHiKiC
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& (EHEWAR (B) 17700049) B &k TR LFLHRSFLHM I ROE
Bic ko TiFbhie.
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