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An MPICH-G Network on SuperSINET and its Performance
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An MPICH-G Network on SuperSINET and its Performance

SATO HiroYvUkLit NANRI TAKESHL 2 NAGAO MITSUYOSHI, 3
TAKAI YosHiAKI? and HIRANO AKkIot

The MPI environment can lower the barrier for an MPI programmer to move to computa-
tional Grid. Moreover, MPI programming model is useful in providing a simple performance
model for both parallel environment and distributed environment. In this paper, we report
our MPICH-G network built on SuperSINET Grid Environment, together with its perfor-
mance and longfat-network-oriented performance improvement. In our environment, it is
showed that the overhead is low enough, and that the window size enlargement is useful for
exploiting bandwidth of MPICH-G, and the bandwidh utilization shows a good result in large

messages.
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2. MPICH-G2 Platform
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3. Performance of MPICH-G2
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3.1 Performance between Selves
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3.2 Performance across Sites
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4. Exploiting Bandwidth
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£ A b osiR

Jtk | SR8000-compact(step) | 450MHz x 8 procs (Power3 compatible)
SGI Onyx(onyx) 600MHz X 32procs (MIPS)
WAk | SR8000-compact(sr) 450MHz x 8 procs (Power3 compatible)
A | PrimePower(kyoto) 1.35GHz x 96 procs (SPARC64V)
JuK | PrimePower(pollux) 1.35GHz x 16 procs (SPARC64V)
&2 £V A MEOD round trip time
JEK «— HRKX | 1Tms || 6K +— 5K | 30ms
JEk «— Juk | 42ms || BK +— 5K | 15ms
WK +— uk | 2Tms | K «— JUK | 10ms
£ 3 KUWiKRD Globus, MPICH-G2 ON—Y g
Globus MPICH
step Globus 2.0* MPICH 1.2.5 G2
onyx Globus 2.2 MPICH 1.2.5 G2
sr Globus 2.03 MPICH 1.2.5 G2
kyoto Globus2.4.3 MPICH 1.2.5.2 G2
pollux Globus 2.0* MPICH 1.2.5.1a G2
R RUTREDS DR ZDE EMLA.
OHREE ST I fATI Y =7 b TIHEEE ZLUTFTERT S,

R DRI THBEDD, Z o hCRIUER 2 Tk
DV & ON TCP window size DIEFE (RFC1323) &
SACK(RFC2018) TH 5.

EBBRETIIRARE DF <&V A F T RFC1323 &
RFC2018 2 FfAIfEIC 2 > T, & 4IRTEE
T window size Z¥EIREL T, FHCRKEWVW Ay -V D
Y L YIZOVTOMREHIEL 7z, F7z, RFC2018
122V TE, Onyx Tl default T On TH Y, Solaris
Tl send/receive £ BT On IZZEL TREL T
5, M4 ICREREORRERT,

4 TlZ, default DBRETIE Ay 2 —Y DY A X
1% 128KB % G, window size DA F#£I% SMB £ TP
Ay =YY A XTHREZNEL 72 (K LL),

PERE D ZENEEL SN b DI, window size DZEFER]
BNrSTHDH, Thhd, RFCI323 1Lk B F 2 —=
VIWRIRINTH B LRSI S,

5. Performance Indices
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RCP1323 ITL 728 5> CHRERL 7= TCP Window Size

JtK Onyx* HK K Juk
(send fll) ek | ek | Rk ik | bRk | Rk
default 60KB | 256KB+ 16KB 16KB
PEIR 1MB - | sMB | 1.5MB 1MB | 5.25MB | 3.375MB | 1.25MB
(receive fill) AR | MK | Ak SElwS AR JIEIES
default 60KB | 64KB+ 24KB 24KB
HkiR 1MB - | 3MB | 1.5MB | 1MB | 5.25MB | 3.375MB | 1.25MB

*) Jt:k Onyx ©l%, MPICH_GLOBUS2_TCP_BUFFER_SIZE DILIENHMICEWET 5 DT (LORUERL 25 AT) Zh% 8.1MB ICREEL Tl

BEITo,
+) iperf DN it k5,

x5 MEARHEE
OH BW 8MB ToMfE
from—sto TCP 64B | 64KB | 64KB | 8MB (MB/s)
Jbk — 3k | 0.089 | 0.851 | 0.655 | 0.454 | 0.924 10.277
— ¥tk | 0.520 | 0.973 | 0.870 | 0.058 | 0.789 51.309
—Juk | 0.398 | 0.975 | 0.900 | 0.057 | 0.997 49.642
WK —Jtk | 0.089 | 0.483 | 0.279 | 0.194 | 0.901 10.028
— 50K | 0.111 | 0.116 | 0.330 | 0.208 | 0.542 7.518
—Juk | 0.081 | 0.178 | 0.366 | 0.175 | 0.505 5.127
Ak —dtk | 0.520 | 0.975 | 0.873 | 0.059 | 0.798 51.844
—H#K | 0.111 | 0.824 | 0.611 | 0.385 | 0.995 13.803
—Juk | 0.549 | 0.994 | 0.770 | 0.147 | 0.789 54.133
Juk —Jtk | 0.398 | 0.975 | 0.899 | 0.056 | 0.992 49.347
—#K | 0.081 | 0.844 | 0.568 | 0.272 | 0.516 5.233
— 50K | 0.549 | 0.991 | 0.768 | 0.147 | 0.770 52.869
7F) OH, BW & bIT window size £ F a2 —> L 7zdH & Offi
DEIFARVDY OHgaxp & HNUTE, SEORMIT DA % = ¥ &

NWZ LBIEETE D,
6. Concluding Remarks

bhbhiEsk42 KEBRBEMFTRT ar 5 0%
MPICH-G2 network ECE 9 Z & Z5HHL THY,
Z D720 DOWREET IVREEED 12 DI SRIOT — & 51l
FRETCH -7z, SEOFHIE OH, BW OBEIT &
Y, MPICH-G2 OtkfEn R & bhr o7z,

RFFEETHE 24T 5 & ZIT predictive = MHEET NV
ERESET 52 LIIMHATH D (e.g. Kerbyson?), 1
BEICHET HHER L L U Z oftic FEH bisection
bandwidth 22 & 23% 0 | A TR WFEET IV OREE
NWRDENTVWDE, S, ZNHITONTHHE I
ML TZhb DT —4# % T Metacomputing il
OUBEET N ERFEET S 2 L 25HHL T,

72 TCP OYEEL RERFHEL L Ko7, BA
WRRZFEL THIGL 720,
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