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Abstract: The large scale computing is difficult to be avoided following the requirement of modern scientific re-
searches and practical engineering applications. The computing and processing of massive data have to be involved in
these large scale computing. The parallel computing therefore is employed to solve these issues of large scale comput-
ing not only on fast computing but also on data processing. MPI-based parallel computing can easily realize distributed
computing and massive data scattered in the cluster supercomputer, making each a single processor to handle a small
portion of data in order to achieve fast computing and large scale computing. Based on MPI parallel programming a
large-scale matrix multiplication operation was developed. Through the testes on the parallel performance of the point
to point communications with the blocking communication, non-blocking communication and mixed communication, a
complete set of rapid communication to prevent the occurrence of deadlock was established. The results were
significant for the future practical applications.
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Figure 1. 4 x 4 element distributions of matrix A
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for(shift=0;shift<Px;shift++)
{
/I Matrix multiplication
for(i=0;i<NI;i++)
for(k=0;k<NI;k++)
for(j=0;j<NI;j++)
CIi*NI[]+=A[i*NN[K]*B[k*NI[j];
if(shift==Px-1) break;
/l Communication for A matrix
MPI_Irecv(buf, NI*NI, MPI_DOUBLE, left, 1, can-
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non_comm, &reql);

MPI_Isend(A, NI*NI, MPI_DOUBLE, right, 1, can-
non_comm, &req2);

MPI_Wait(&reql, &status);

MPI_Wait(&req2, &status);

tmp=Dbuf; buf=A; A=tmp;

/I Communication for B matrix

MPI_lrecv(buf, NI*NI, MPI_DOUBLE, up, 2, can-
non_comm, &req3);

MPI_lsend(B, NI*NI, MPI_DOUBLE, down, 2, can-
non_comm, &req4);

MPI_Wait(&req3, &status);

MPI_Wait(&req4, &status);

tmp=buf; buf=B; B=tmp;
}
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Table 1. Performance comparison of parallel computing under
different blocking communication mechanism

& 1. FRIMEBEVSITHITHEERMER

FIMPI_lrecv AN A AL AN L XS, A A I PR
B BH 28 IR A BH ZE I — R EECAH R A . ANIF]
H AT TAS 7 228 Rl E ARt i e, KRR S
FRL A B R SRS A (MPI_Wait),  Z5AFA0H 8%k
A FRIXAN RIR B FEUS o A BH ZE T/ A ) B A AU 2
Y E TAERIR KRR, SR eT UANHE A2
A2 2 Ab B IR RN, T RS B E CHiE
., FisF AR AR . ERMHUER, X
Fhab 377 AR ORIERE 7 Bis B s Rt AT . R
PH 388 15 34 AT DAR B 10 PH 2658 15 4 A IR G 181 .
T RS AR ZEE S e RE, R 2 T T 4R
PHZE MR & AR PR ZE @S, EAN A R RE /N N I IFAT
PEREMHL B . M ELE AT L 3, MPI_Isend Al
MPI_Recv R RFFE R S IFAT IR . LB AEAH
[ (s B, AT M RE S T 4liBH 2E 38 = MP1_Send
1 MPI_Recv B4l 4. fEEARZFERS, ER MPI_Send
1 MPI_Recv (44 4 FE SR B R FH A U Ab B 28 K
%L BB B RS RY DA R B R (R
38 R IR R X 1) P 0 77 92 o e B A AR ) R A
MBHZEFNAERH ZE@ (5 LR, nTLLE H 4l B 2Ed@ 15
MPI_Send F1 MPI_Recv FJ4 & FlVR & F FH 2€ @ (5
MPI_lsend F1 MPI_Recv 204 H & w47 PERE, JUH
FEAE KRB EE IR  O 1k — Bl Ab AT T 1 B
Bl 2 /s T EAT TR R B (32,768 x 32,768)1E L
FIIEPERE o XA I b2 DL AT THBC R 1 CPU I
2w, BRUHEEHITE CPU FHATIHHA
WAL RIEE B . T2 CPU Nt & th 474t
B, FTAREANUEEERT 1. W EBRRFIFT
THEGE B R, ARSI, HZ /A CPU, MEEH
SR Z D SLbr Bl TR AR SR HE
SR AL R e IR 55 S DR, 75 S o PR e B bl B AR
EAG . (H Bk BARE, 1 B SR i e S8 R BT
Table 2. Performance comparison of parallel computing under

different non-blocking communication mechanism
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JEAE ML JBAE ML
FERERA Mpi_send I o o MPI_Sendrecy_ HERER N MPI_lsend /1l MPI_Send fl  MPI_lsend #l
MPI_Recv - replace MPI_Irecv MPI_lrecv MPI_Recv
4096 x 4006 0.5497 GFlop/s  0.5468 GFlop/s 0.3480 GFlop/s 4096 x 4096 03496 GFlop/s  0.3483 GFlop/s  0.5506 GFlop/s

16,384 x 16,384  0.6078 GFlop/s  0.6651 GFlop/s  0.5902 GFlop/s
32,768 x 32,768  1.1681 GFlop/s  1.1642 GFlop/s  1.1191 GFlop/s

16,384 x 16,384  0.6212 GFlop/s  0.6211 GFlop/s  0.6306 GFlop/s
32,768 x 32,768  1.1606 GFlop/s  1.1525 GFlop/s  1.1876 GFlop/s
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Figure 2. Curve of speed-up
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