MPI-t1

Ex.2: Send-Recv an Array (1/4)

 Exchange VEC (real, 8-byte) between PE#0 & PE#1

« PE#0 to PE#1

— PE#0: send VECJ[O]-VEC]10] (length=11)
— PE#1: recv. as VEC[25]-VEC]35] (length=11)

« PE#1 to PE#O

— PE#1: send VEC|[O]-VEC[24] (length=25)
— PE#O: recv. as VECJ[11]-VEC]35] (length=25)
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MPI-t1

Practice: t1

e |nitial status of VEC(.):
— PE#0 VECJ[0-35]= 101,102,103,~,135,136
— PE#1 VEC[0-35]= 201,202,203,~,235,236

« Sample codes are in the following directory.
/work/gt00/z30088/pFEM/answer/t1

e Copy them to <$0-S2>
fwork/gt36/t36 XXX/pFEM/mpI/S2
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Notice: Send/Recv Arrays

#PEO #PE1
send.: send:
VEC(start_send)~ VEC(start_send)~
VEC(start_send+length_send-1) VEC(start_send+length_send-1)
#PEO #PE1
recv: recv:
VEC(start_recv)~ VEC(start_recv)~
VEC(start_recv+length_recv-1) VEC(start_recv+length_recv-1)

e “length_send” of sending process must be equal to
“length_recv” of receiving process.

— PE#0 to PE#1, PE#1 to PE#0
e “sendbuf’ and “recvbuf”: different address



MPI Programming

SEND: MPI Isend/Irecv/Waitall Tc |

SendBuf _ _ _ :
neib#0 neib#1 neib#2 neib#3
® ® @
}4 BUFlength_e ><BUFIength_e>< BUFlength_e i BUFlength_e >‘
export_index[0] export_index[1] export_index[2] export_index[3] export_index[4]

for (neib=0; neib<NeilbPETot; neib++){
tag= 0;
IS_e= export_index[neib];
IE_e= export_index[neib+1];
BUFlength e=IE e- IS e

lerr= MPI | send

( &SendBuf[iS_e], BUFlength_e . MPI _DOUBLE,
NeibPE[neib], 0,

VPl COVM WORLD, &ReqSend[nelb] )
}

MPI_Waitall(NelbPETot, ReqSend, StatSend);



MPI Programming

RECV: MP] Isend/lrecv/WaltaII-

for (neib=0; ne|b<Ne|bPETot, neib++){
tag= 0;
IS_I= import_index[neib];
iE_i= import_index[neib+1];
BUFlength i=iE_i- iS |

lerr= MPI |recv

( &RecvBuUf[iS_i], BUFlength_i . MPI _DOUBLE,
NeibPE[nelb], 0,

MPI  COMWM WORLD, &RegRecv|[neib] )
}

MPI1_Waitall(NeibPETot, RegRecv, StatRecv);

import_item (import_index[neib]:import_index[neib+1]-1) are received from neib-th neighbor

neib#0 neib#1 neib#2 neib#3
@ @
}4 BUFlength_i + BUFlength_i i BUFlength_i i BUFlength_i i
import_index[0] import_index[1] import_index[2] import_index[3] import_index[4]
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Example: C (1/3)

Isend/Irecv/Waitall

$> cd /work/gt36/t36 XXX/pFEM/mpi/S2
$> module load fj

$> mpifccpx -Nclang —Kfast ex2a.c
$> pjsub go2.sh

#1 ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude “npi.h”

int main(int argc, char **argv){
Int i, neib;
I nt MyRank, PeTot;
doubl e VE( 36] ;
int Start_ Send, Length_ Send;
Int Start Recv, Length Recv;

MPI St atus *StatSend, *StatRecv;
MPlI Request *Request Send, *Request Recv;

MPI Init(&argc, &argv);
MPI _Comm si ze( MPI _COVM WORLD, &PeTot);
MPI _Comm r ank( MPI _COVM WORLD, &WRank);
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Example: C (2/3)

Isend/Irecv/Waitall

Start _Send= 1;

if(MyRank == 0) {
neib=1;
Length_Send= 11;
Length_Recv= 25;
for (i=0;i<36;i++)}{VEC][i]=100.0+i+1;}}

if(MyRank == 1) {
neib= 0;
Length_Send= 25;
Length_Recv= 11;

for (i=0;i<36;i++){VEC][i]=200.0+i+1;}}
Start _Recv= 1 + Length_Send;

Stat Send = mal | oc(si zeof (MPI _Status) * 1);
Stat Recv = mal | oc(si zeof (MPI _Status) * 1);
Request Send mal | oc(si zeof (MPI _Request) * 1);
Request Recv mal | oc(si zeof (MPI _Request) * 1)

for (i=0;i<36;i++)
printf("%%Rd%d¥8. Of ¥n", "### before", M/Rank, i, VE(i]);}
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Example: C (3/3)

Isend/Irecv/Waitall

MPI_Isend(&VEC][Start_Send-1], Length_Send, MPI_DOUB LE, neib, O,
MPI_COMM_WORLD, &RequestSend[0]);

MPI_Irecv(&VEC][Start_Recv-1], Length_Recv, MPI_DOUB LE, neib, O,
MPI_COMM_WORLD, &RequestRecv|[0]);

MPI_Waitall(1, RequestRecv, StatRecv);
MPI_Waitall(1, RequestSend, StatSend);
for (i=0;i<36;i++) {

printf("%%Rd%d¥8. Of ¥n", "### after ", MyRank, i, VE(i]);}
MPI _Finalize();
return O;
}
« Portability !

 “Data (structure) Is everything”... don’t you agree with that ?
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