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Methods of Reducing Cache-miss Traffic
at Fetch-on-write in Software DSM

JUMPEI NIWA , .1t TAKASHI MATSUMOTO ttt and KET HIRAKI

In the compiler-assisted software DSM scheme, an optimizing compiler can analyze data access
patterns and eliminate coherence management operations for blocks whose data are written but
not read. As a result, the run-time system need not fetch data to update the blocks. We have im-
plemented this optimizing technique in the optimizing compiler called “Remote Communication
Optimizer” (RCOP). The experimental results using the SPLASH-2 benchmark suite on the $520
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cluster show that this approach is effective.
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trap-based

_________ & parallel
a and b reside on - executable

’
the shared region 7
’
0id daxpy(a,b,alpha)
Input code T e e

ADSM

L parallel
executable

. int alpha;
void daxpyta,b,alpha) .

double *a, *b;

int alpha;

int i:

for (i=0; i<n; it4)

( . ali) += alpha*bli}:
int i: W(a, nrsizcof (double);
fox (i=0; i<n; i++) )

afi] += alpha*biils

i

void daxpy(a,b,alpha)
double *a, *b;
int alpha;
t
int i;
R(a, n¥sizeof (double));
R(b, n¥sizeof {double)};
for {i=0; i<n; i++]
a(i] += alpha*b[i);
Wla, n¥sizeof (double);
}

Optimizing

; UDSM
Compiler (RCOP)
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Eeau;'ni-gl executable
compiler

1 RO LTy PR=ROFRL 3, FX— R DG AD

ANhB, v 5= 20FXN Tk, Bk A T8
V- REN/EBRLT, DSMOabe—Ly AF#Ea— N
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3. aAVvARAIOXRBEOREN

by TR RO FRIF, Fry YA X (2 — L RB
D) BAR—TThD, =TV FEIHETA/IEELLY
® T, fetch-on-write FREF|AL TS, 2FY, H&A
LRTC AN LEITR Y, BT oy s (=) CHZRAD
5ETEBE, ET. TRy s ERERFOLORER LK
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scatterd writes

2 Permutation phase.
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B FEEILR,

—F. AV FGN—AOFR T, AP CHENLIn-
terval® ILBWT, BERERBET T, BHHShiznT

Transpose
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fine-grained and
scattered write

3 Transpose phase.
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Barrier ();
for (i = 0; 1 < Ny
S[{i] = .0;

i=41+ 1) {

}
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Barrier ();

X LT, WHE TR

Barrier ();

R (S, N * sizeof (double));

for (i = 0; 1 < N; i =i + 1) {
S[i) = .0;

}

W (S, N * sizeof (double));

Barrier ();
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R (5, N * sizeof (double)) iXs hb
N * sizeof (double) /1 bROFAM LEBH -7 L %
HLTEY, RIZ, TOF—FBFToTNDIT 0y 7 BRESR
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W (S, N * sizeof(double)) IS »bH
N * sizeof (double) /3 FFOFEALNBH - L %
HLTBY, ThibERaAVVRF LV USHBBEY SHEW
TREITT D, SKEFXRALHIC, Tvy 2 3RFoREICL
Y. WHBRITERLRITIL, BFOF—4 BEIZS KEMRT
w5,

Fetch-on-write % L2 WEEIZIE, RO XS5 a— PB4
REhs,

Barrier ();

for (L = ; & < N; i =1 + 1) {
S[i] = .0;

}

W (S, N * sizeof (double));

Barrier ();
Tl xsD7ay 7 BEHTH, SHhLOFERH LIZAVDT,
HERAUROSOT 0y 7 OEFRIELEMTE 5,
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Barrier ();
for (i = 0; 1 < N; i++) {
_W_s[i] = .0;
}
W (S8, N * sizeof (double), _W_S);
Barriex();
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}
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£1 _vFv—2 DEEHD

Program Modification
LU-Contig | owner of block (i, j) <> owner of block (j, 1)
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DHRHUNEETSRD, Tay 2 g XRKEL, F=v
7 DA — "~y RO ADSM O F AV, FFT Tik, 13
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OETHLSBPEHTHDLOOENE N, TOME, ADSM
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K2 FRY A KX & BREITHEM & OB &S e ) 1B BT GHELI3RS . O othig %),

S5 a | MEYAX Bk AT ADSM HEALES) 4 17 UDSM fE{EES) — - RAT
FOW w/o FOW FOW W/O FOW
LU-Contig 20482 doubles 435.62 436.34(0.16) 436.34(0.16) 457.73(5.1) 439.55(0.99)
Radix 4M integer keys 6.42 6.44(0.30) 7.80(21) 8.55 (33) 6.75(5.1)
FFT 1M complex doubles 18.27 18.29(0.11) 22.03(20) 18.49(1.2) 18.48(1.2)
Barnes 218 bodies 66.63 67.14(0.77) 67.86(1.84) 75.10(13) 74.83(12)
Raytrace balls4, 1282 pixels 171.41 171.44(0.017) 174.44(1.76) 194.82(14) 200.0(17)
Water-NS 4096 molecules 464.11 471.84(1.7) 472.59(1.82) || 477.74(2.9) 479.36(3.2)
Water-SP 4096 molecules 53.23 54.01(1.4) 54.01(1.4) 55.21(3.7) 54.54(2.4)
Ocean-RW | 2582 ocean 21.00 21.67(3.2) 23.93(14) 23.38(11) 23.34(11)
Volrend head 4.11 4.12(0.43) 4.14(0.73) 5.36(30) 5.00(21)
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