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EAREEMEREERE ()

o 4U9S5RR/—k
— 2.6GHz Dualcore Opteron x 2 sockets (4 cores)
— 4GB memory
— Linux 2.6.18-1.2798.fc6
— OpenMPI 1.1-7.fc6

« Gigabit Ethernet CH:#t
— TCPTOERE —I 14 5E(X949Mbps(=113.1MB/sec)

Gigabit Ethernet Switch

Gigabit
EtherM \ \\

Dualcore Opteron x 2
4GB memory
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« T2KZR R4/ —k
— 2.3GHz Quadcore Opteron x 4 sockets (16
cores)

— 32GB memory
— MVAPICHZ2

e 4XDDR Infiniband C##r
— BiHE—2 1 8E(X8GB/sec
o AEEELGEDEBEIEILEST
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o T2KIRERM/—F

— 2.3GHz Quadcore Opteron x 4 sockets (16
cores)

— 32GB memory
— Fujitsu Parallelnavi MPI

e 4XDDR Infiniband C##r
— BiHE—2 1 8E(X8GB/sec
o AEEELGEDEBEIEILEST
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o IMLBEEIFIMPIZHEITHERREE

JO+X1

MPI_Send
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JAt X2

> MPI_Recv
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PingPong\>F<—7 &

JOtX1 TO+x2
MPI_Wtime — >
MPI_Send |- 7 's'ﬂ’fxs Wi
$5 18 B ] ) , MPI_Recv
tfsece | | T MPI_Send
MPI Recv |
MPI_Wtime

G AEYAWAN S/t/z [MByte/sec]
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PingPongR>FI—o 0 (&

for (s =1; s <=P MAX_MSGSIZE; s <<=1){
t = MPI_Wtime();
for i =0; i <ITER; ++i)
If (rank ==0) {
MPI Send(BUF, s, MPI_BYTE, 1, TAG1, COMM);
MPI Recv(BUF, s, MPI_BYTE, 1, TAG2, COMM, &status);
} else if (rank == 1) {
MPI Recv(BUF, s, MPI_BYTE, 0, TAG1, COMM, &status);
MPI_Send(BUF, s, MPI_BYTE, 0, TAG2, COMM);
}
t = (MPI_Wtime() —t)/ 2/ ITER,;
If (rank == 0)
printf(“%d %g %g\n”, s, t, s /t); I/ A4 X, B, /S FIig
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Bi51] PingPongRrFv—y &
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B
« T—AYAXIEIREVALSHEE

IBO%K ’ 2 3 4
INURIB[MB/s] | 1366|2674 3256|3468
S E[uFD] 14.7 163 |204 [24.1
N, [KB] 20 |42 68 86

o a—fAyt—éO T AvtE—UTTEEIZZEDHS

AL




CCS HPC seminar 2009
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Intel® MPI| Benchmark -

o HEARAMPIRVFI—Ih—=RIL e EXT

e MPI1 — Window
— PingPong Single — Unidir_Put
— PingPing Transfer — Unidir_Get
— Sendrecv Parallel — Bidir_Get
— Exchange* Transfer — Bidir_Put
— Bcast — Accumulate
— Allgather « |0
— Allgatherv — S _{Write,Read} {indv,expl}
— Alltoall* - P _Ci[Wr_it}e,Read}_{indv,expl,sha
— Alltoallv* : red,priv
_ Reduce Collective  _ ¢ nwrite,Read}_{indv,expl,sh
— Reduce_scatter ared}
— Allreduce*
— Barrier

- ERZEEH—FIZITOMultibk
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Exchange/\2—> S
s BRDERZTXMT HBE/NFI—>

Periodic chain
,,,,,,, PR. I-1 PR.I+1 .......
’> MPI_Isend MPI_Isend MPI_Isend
MPI_Isend MPI_Isend MPI_Isend
At MPI_Recv MPI_Recv MPI_Recv
MPI_Recv MPI_Recv MPI_Recv
MPI_Waitall MPI_Waitall MPI_Waitall
Each g carries X bytes

*Intel MPI Benchmarks Users Guide and Methodology Descriptiondk!)
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[}21% 1] Exchange (2/—F) =N
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R1%3] Exchange D & %X =
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Allreduce @

o« ZXTOCRDEFIBTIRESNTEE (I
2 AND/OREELE)ZLIERIXZET
X CRE

e MPI SUM® 5l A

JO0+x1 FOvR2 FO+X3 JObx4 SEERE
DYl DB DYl DB s 270X THRE
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[I=1%E 1] Allreduce D&
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[t A X /B[]
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[}R1E3] Allreduce DB E
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S>2

e Alltcalll&, T—2H A XIFEXRBIZIZTKREZ=LY
AD SR 16KB~32KBTHREIR T

— 8KB. 64KBLL ETIXE 14 5E
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[IR1E 2] Alltoall(V) DB S

o Alltoall, Alltoallvik. T—2H5 A4 X EARHIZ
T REVNAISERE

e AlltoalllZ16KBTHREIRT
e 32KBZHBAAHERILFL—ILHAFF|




CCS HPC seminar 2009
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tlog — time log @

o RITTATFAINELDZODEESATI) (kLU I—F
@K K)
— ARV EHT=Y16/8 1+
— BRTAERDAEYIZRE
o HEANUI REAAVIEORENDS
— ARV EBEBE VI D THRAR AT EE
o tlog_initialize o D #F A EFE (7)) Z 508k
— tlog_initialize T/—FRE DB %I E% AIE LF#H1E
— WHTOERIZE B HExE 148 x5 BFRE
e BEAO—FURL
—  http:/lwww.ccs.tsukuba.ac.jp/workshop/HPCseminar/2008/software/tlog-0.9.tar.gz




tlog - TEAPI S

void tlog_initialize(void)
MEAIE . MPI_InitdD % THEARZE
void tlog_log(int event)
event T ESNT=A RN NEFEEERT D
void tlog_finalize(void)
0% #trace.loglZH 7, MPI_Finalize ) DEIZFESRZ &

tlog_initialize();

tlog_log(TLOG_EVENT_1_IN):
/* EVENT 1 */
tlog_log(TLOG_EVENT_1_OUT);

tlog finalize();
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{5l] - cpi.c

=1 /= — o N —
¢ xR TEIAHTANIOVS A

MPI_Init(&argc, &argv);

tlog_initialize();

tlog_log(TLOG EVENT 1 IN);

MPI_ Bcast(&n, 1, MPI_INT, 0, MPI_COMM_WORLD);

tlog log(TLOG EVENT 1 OUT);

/* mypiDEZETE */

tlog log(TLOG_EVENT_2_IN);

MPI1_Reduce(&mypi, &pi, 1, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_WORLD);
tlog log(TLOG_EVENT 2 OUT);

if (rank == 0) /* R KT */

tlog log(TLOG_EVENT 1 IN);

MPI Bcast(&n, 1, MPI_INT, 0, MPI_COMM_WORLD);

tlog log(TLOG_EVENT_1 OUT);

tlog_finalize();
MPI_Finalize();




Bl - cpida 81 L S

e tlogZ5173U%E)2Y
% mpicc -O -0 cpi cpi.c -Itlog

_____________________________________________________________________________________________________________________________

« tlogZ173), tlogviewdD 1> Ak—)L

% ./configure Just/locallZ4 > Ak—)L
% make ERSYL

% sudo make install

______________________________________________________________________________________________________________________________



CCS HPC seminar 2009

5 - cpiDEITHER @

$ mpiexec -hostfile hosts -n 4 cpi

adjust i=1,t1=0.011781,t2=0.011886,t0=0.011769,diff=6.7e-05 )
adjust i=2,t1=0.012911,t2=0.013015,t0=0.012877,diff=8.8e-05 /—FRED
adjust i=3,11=0.014441,t2=0.014548,t0=0.014392,diff=0.000115 | RFF5EAIE

adjust i=1,t1=0.01623,t2=0.016335,t0=0.016285,diff=-2e-06 (T/\VTBFIC
adjust i=2,t1=0.017314,t2=0.017418,t0=0.017367,diff=-2e-06 tH A1)

adjust i=3,t1=0.018401,t2=0.018504,t0=0.018454,diff=2.5e-06

tlog on ... e RAVA NP
Process 0 on exp0.omni.hpcc.jp )

pi is approximately 3.1416009869231249, Error is 0.0000083333333318
wall clock time = 0.000213
tlog finalizing ... 7 7 ':"7 7LD
Process 3 on exp3.omni.hpcc.jp
Process 1 on expl.omni.hpcc.jp
Process 2 on exp2.omni.hpcc.jp

tlog dump done ... TNV EEOH A
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cpiDTAT7AILEER (1) =

e tlogview — tlogMD ARV —IL

% tlogview trace.log
e 471X (4/—F)THOETIAT7AIL

‘:Exit:’ ‘:Zoom Up ’ ‘:Zoom Downj‘ ]:trace.log |

019 0191 0192 o194 | MPI_Bcast
s g

WK =0o

MPI_Reduce

| ’)

tlog_initialize A b M #F @ EFfE (F)) . /—FE D BRZIZIEIEF
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cpiDTAT7A ILEER (2) =

e 1670t R(4/—Fx470+R)DTOT7A)L

= A
‘:Exit:} ‘:Zoom Up } ‘:Zoom Down ’ ]trace.log \ ‘:ShowColorMap:’
D.075 (1.0755 (1.076
0
1
2
3
4
5
"
7
8
4

d

MPI1_Bcast MPI_Reduce
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BETOvFLY S

o IXLEE. EFEBEIXT —3TAXIZEDT
BIEMRENKELZEILT S
c BEETOVYX VX BIET—R3TFEEHT
T—AV A XEERTH(KETB)FE
- T—3ANT70v959E
~-BHREZFEDD
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BETOvELS O var:s &
o “RITIRTYVUARERZSAENTEEEL
-8 — R AFERXDEE

jacobi() {

while (!converge) { !
for(i=1;i<N-1; ++i) *—o—o
forQ=1;]<N-1; ++)) ®
b[il[j] = .25 *
ali - 1101 + alilli - 11
+ + 1] + + :
xR
/* bZzxalzaE— */
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