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— 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 Tt
— TCPTOEM{/E—/ 14 #E(F£949Mbps(=113.1MB/sec)

Gigabit Ethernet Switch
Gigabit

Dualcore Opteron x 2
4GB memory
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— 1.4GHz Xeon Phi (Knights Landing; KNL) (68
cores)

—96GB DDR4 + 16GB MCDRAM
— |Intel MPI
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JO+X1 JOtX2
MPI_Wtime _
MPI:Send _____________ f)-f"j"fxs [Byte]
---------------- .| MPI_Recv
__________________ MPI_Send
MPI_Recv |7
MPI_Wtime

BIE/NVKFIE S /(t/2) [Byte/sec]
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PingPong > F<—o D4l <z

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_Witime() —t)/ 2/ ITER;
if (rank == 0)
printf(“%d %g %g¥n”, s, t, s / t); /| 4 X, B, /3 > KiE
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Intel® MPI Benchmark S

PingPong
PingPing
Sendrecv
Exchange®
Bcast
Allgather
Allgatherv
Alltoall*
Alltoallv*
Reduce
Reduce _scatter
Allreduce*
Barrier

EARAMPIRFI—OHh—F)L
MPI1

Single
Transfer
Parallel
Transfer

Collective

tERRZEEH—FITITOMultibl

EXT

— Window

— Unidir_Put
— Unidir_Get
— Bidir_Get
— Bidir_Put
— Accumulate

— S_{Write,Read}_ {indv,expl}

— P_{Write,Read} {indv,expl,sha
red,priv}

— C_{Write,Read} {indv,expl,sh
ared}

NBC — nonblocking
collective

RMA — MPI3 RMA
MT — multithreaded MPI1
P2P
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IMB — How to install

% qit clone https://github.com/intel/mpi-benchmarks IMB
% cd IMB

% module load openmpi

% CC=mpicc CXX=mpicxx make
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Periodic chain

_______ PR. I-1 PR. | 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 Descriptiondkt
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[}=1E 1] Allreduce (4/—F)
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Allreduce (4nodes)
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[J352] Allreduce (4/—F) S
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[IR1E 2] Allreduce D& &2 S
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» STREL-ULVERT (MPIBEEL. T OV D) (C
n+H%?_'_+‘%E#$)\

double t;

t = MPI Wtime();
MPI Allgather(....);
t = MPI Wtime () - t;

« FRIBEIE AT LIKF
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tlog — time log

EITTATF7AINELL-ODBEETAT Y
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tlog_initialize hv o M #F B EFfE] (7)) Z &0 £k

— tlog_initialize T/—F B D BRI Z %8I E L 1E

— WHTOEXRIZHITBHMHER 148 5T BFRE

FEAS ~O0—RURL

—  http:/lwww2.ccs.tsukuba.ac.jp/workshop/HPCseminar/2011/software/tlog-0.9.tar.gz
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tlog - FZAPI

void tlog_initialize(void)
HAE . MPI_InitD % TREARZ &
void tlog_log(int event)
event CHESNT=ANUIEEEERT 5
void tlog_finalize(void)
0% %trace.logl—H 71, MPI_Finalize() D RETIZFESRC &

tlog_.initialize();
.t.l.og_log(TLOG_EVE NT_1 IN);

/* EVENT 1 */
tlog_log(TLOG_EVENT_1_OUT);

tlog_finalize();
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{5l - cpi.c

=1 /I —_— O N —
s EFETEIATANI OIS LA

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);

/* mypiDEBREE */

tlog_log(TLOG_EVENT_2_IN);

MPI_Reduce(&mypi, &pi, 1, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_WORLD);
tlog_log(TLOG_EVENT_2_OUT);

if (rank == 0) /* $ER KRR */

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();
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« tlogT A& Y
% mpicc -O -o cpi cpi.c -Itlog

 tlogoA4273!), tlogviewdD 1> A—)L

% ./configure Jusr/locallZA > Ak—JL
% make ERL]

% sudo make install
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$ 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 /—FE®D
adjust i=3,t1=0.014441,t2=0.014548,t0=0.014392,diff=0.000115 | BFfEZAIE
adjust i=1,t1=0.01623,t2=0.016335,t0=0.016285, diff=-2e-06 (T/\IJBFIC
adjust i=2,t1=0.017314,t2=0.017418,t0=0.017367,diff=-2e-06 t 77)

adjust i=3,t1=0.018401,t2=0.018504,t0=0.018454,diff=2.5e-06 )
tlog on ... TINVT D H T
Process 0 on exp0.omni.hpcc.jp

pi is approximately 3.1416009869231249, Error is 0.0000083333333318

wall clock time = 0.000213 .

tlog finalizing ... J0735L0
Process 3 on exp3.omni.hpcc.jp ti 73

Process 1 on expl.omni.hpcc.jp

Process 2 on exp2.omni.hpcc.jp

tlog dump done ... TNV BEBORE A
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Exit| | Zoom Up | | Zoom Down | [trace log
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714
0194 MPI_ Bcast
MPI_Reduce
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cpiDT7AT7AILEGE (2) ©

e 1670t RX(4/—Kx470R)NDTOT7A)L

doguien Sl
’Exit ’ ‘vZoom Up:’ ‘vZoom Down:’ ]trace.log \ ’vShowCoIorMap ’
0.075 (i.0755 (1.076

WO W =Oo

d

MPI_Bcast MPI_Reduce
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BIE DB S

MPI_Reduce(&xx, &x, 1, MPI_DOUBLE,
MPI_SUM, 0, MPI_COMM_WORLD);

MPI_Reduce(&yy, &y, 1, MPI_DOUBLE,
MPI_SUM, 0, MPI_COMM_WORLD);

MPI_Reduce(&zz, &z, 1, MP| _DOUBLE,
MPI_SUM, 0, MPI_COMM_WORLD);

J

MPI_Reduce(xx, x, 3, MPl_DOUBLE,
MPI_SUM, 0, MPI_ COMM _WORLD);
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jacobi() { a[i;” 3]
while (lconverge) { Ali105-11 | arigrse1s
fori=1;i<N-1; ++i) —o¢—o
forG=1;j < N-1; ++j) o
bli][j] = .25 * ali+1] [9]

(ali - 1][3] + a[i][j - 1]

+ a[il[j + 1] + a[i + 11[5]); \
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« MPI Isend([ J, , &req[0])

MPI_lrecv( [ ], , &req[1]) -
NER PR ET H SR

MPI_Waitall(2, req, status) ﬂ
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