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double time@, time2; sHEIDIZYO DEH ZBEEEHNELTES I D.
MPI_Barrier( MPI_COMM_WORLD ); MPI_Barrier BEE{C, FTAIBIBDREIMH ZHIZ D.
" | time® = MPI_Wtime(); MPI_Wtime BRI CRIIEIS%IZ timeo [CERFE
(FTAI 9 28 D)
MPI_Barrier( MPI_COMM_WORLD ); 0B TRTORIIHZHIZ .
| | timel = MPI_Wtime(); MPI_Wtime BEECHRR TIGZIZ timel [CERTE
(timel-timeo ZHHT D) timel-timeo NEHEIUIZEID DETEIGRE X D.
MPI_Barrier(comm) @ /\'JJ?[EEARSH
¢ comm: J=Xa2”"7—% (BIZIL, MPI_COMM_WORLD)
[var' = MPI_Wtime() '@ BHREEEHZRIEEH (double var;) ]
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n ZSTO0TCATOSTEFEDRIERSE
& MPI Wtime()

¢ DHIWBREEFEL UICEN A ZEHEESRIAE TR IR

s OS5 AADOHDXEDETEIFEDRIFE
¢ JOTJSADEFTEETOCRATIRIIIZDT, BBIEEOR TRENERD.
& HDBEPDDOFTERFEDOEHAITIZE, /N JZEEHE (MPI_Barrier) ICKDAIERG CAIFER TOREIM; ZHIA
C, FHAIT .
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B/2211-1 Wi5{Enormalize.c D=1785R5EH:8]
s 5HEUIEARD R)LOIERRIE T OO S5 ADOETFEEET > THD.

+ SHRIEIEIS, STORANDZTENZRDDIECADBERIN'G, ERIEUCERERET, £ID.

= n = 50,000, 100,000, 500,000 [CxyL"C, M5IE=1, 2, 4, 8, 16 C&E{L=E
CIHEZTRAIE K.

-—

¢ 170 RADEFTEBEZ T(1), mJOEADEGTREEZ T(m) CIDEE, REQ LR
T(1)/T(m) Z23XRDKX CROKSRR) .

¢ X2, REQLERDISIZHEIT (BIAIE gnuplot ZED) .
« Gnuplot (&, Linux CEIfFT 0 57EY D DT,
« Rokkod—/\ETI&, [module load gnuplotl TIRIERTERICFIFATIAE.
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= ND RV A X EMHIEDRS R
n=50,000 n=100,000 n=500,000
MWHIEN EHE865RT () | RE@LEER [HERYE (B) | REQLR HERE 7)) | REDLEEK
(m) T(m) T(1)/T(m) T(m) T(1)/T(m) T(m) T(1)/T(m)
1 1.000 1.000 1.000
2
4
8
16
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/75 /\ srseparate.c I, 2DNDT
S5TOUSATHA.
¢ JOUSAEIE—,

$ cp /home/guest60/share/srseparate.c ./

$ icx srseparate.c -lmpi

207D MPI O/NwFI 37T (jobm.sh ZREEISIE U TER)

$ qsub ... «

$ cat xxxxx.onnnnnn
Before exchange...
Before exchange...
After exchange...
After exchange...

1
. 0,
1

LA THWNCT—

R1TLU, @MFziEDDD.

« NYTFI I3 TDETHRELTER
. 0,

a0= 1.9, al= -99.0
, ab= 2.9, al= -99.0
a0= 1.0, al= 2.0
, ab= 2.9, al= 1.0

SeEEDH
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70725/ srseparate.c D588

#include <stdio.h>

includefT
#include <mpi.h>
#tdefine N 100
double a8[N], al[N]; rank O rank 1
int main( int argc, char **argv ) M
{
int nprocs, myrank, i; endg
€1 recv
if( myrank == 0 ) { and
for( i =0; i < N; i++ ){
ao[i] = 1.0; < rank @TCl3, a®=1.0, al=-99.0 recv
al[i] = -99.0;}
} else {
for( i =0; i < N; i++ ){
a0[i] = 2.0; < rank 1Cl3, a0=2.0, al=-99.0
al[i] = -99.0;}
¥ ¥ RTHAEND - FTOEXAThDsend, recvDETTIBEFEIC
€1 F=
if( myrank == 0 ) {
MPI_Send( &a@[@], N, MPI_DOUBLE, 1, 100, MPI_COMM_WORLD ); rank @ @ a0 DEE rank 1 N\%EB,
MPI_Recv( &al[@], N, MPI_DOUBLE, 1, 200, MPI_COMM_WORLD, MPI_STATUS_IGNORE ); rank 1 D'5NDEE a1l T2ITRD.
} else {
MPI_Recv( &al[@], N, MPI_DOUBLE, ©, 100, MPI_COMM_WORLD, MPI_STATUS_IGNORE ); rank @ D'SNDEE al T2ITID.
MPI_Send( &a@[@], N, MPI_DOUBLE, ©, 200, MPI_COMM_WORLD ); rank 1 @ a0 DBEE rank 0 A\%D,
}
€1 \
} XE—D—F: JOvF IR
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EEEEEEEEE EE—S————————————————
WA MEHEIE : MPI SendrecvBS%

MPI Sendrecv( void *sendbuf, int sendcount, MPI Datatype sendtype, int dest, int sendtag,
void *recvbuf, int recvcount, MPI Datatype recvtype, int source, int recvtag,
MPI_Comm comm, MPI Status *status )

sendbuf: RIETDT—YDIZHDEHE (FtEE 7 FLR)
sendcount: EIET DT —HDE
sendtype: EETDT—HDE
e MPI_INT, MPI DOUBLE, MPI CHAR 7£¢&
¢ dest: EEFTDEFOTOEZRES (destination)
¢ sendtag: Xy —IHRIBES., XDT—YaXBITICHDES
¢ recvbuf: SEITDT—HDIZHDEHE (5T LU R)
¢ recvcount: DZIETDT—HDE (BBEED
¢ recvtype: ZIEIT DT —HDE
¢ source: FEELTLSBDBFOTOBRES
¢ recvtag: Xy —IHAIES., ESNTRET—HZXRTICHDES
¢ comm: 2”7 —% (BIAIL, MPI_COMM_WORLD)
¢ status: ZIEMINREZIBINT DEEN

2025/8/27+28
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BE11-2b 1 70O S/ sendrecv.c

» O35 srseparate.c DT —H DB D2 MPI_SendrecvBEEHI CESHZ ]
(7025 /A sendrecv.c] ZVERNTE K.

if( myrank == 0 ) {
MPI Send( &a@[©], N, MPI_DOUBLE, 1, 100, MPI_COMM_WORLD );
MPI_Recv( &al[@], N, MPI _DOUBLE, 1, 200, MPI_COMM_WORLD, MPI_STATUS IGNORE );
} else {
MPI_Recv( &al[@], N, MPI_DOUBLE, ©, 100, MPI_COMM_WORLD, MPI_STATUS_ IGNORE );
MPI_Send( &a@[@©], N, MPI DOUBLE, ©, 200, MPI_COMM_WORLD );

v

MPI _Sendrecv( . . . ); rank @ CI&, rank 1 [CXD, rank 1 D'52(THLD.
rank 1 CI&, rank 0 [C3ED, rank 0 D'HXZ(TELD.
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s NED MPIZJOERN, ZNEN rankTESX10 DIEER > TL\D.

» MPID 0O RN Y IYRICDIED > TNDET D,

s CODIS,
rank #0 -> #1 -> #2 -> ..... -> #n-1 -> #0
CEESDHEICOTTOTSIAEERE K.

ESTRLE] 0, 10, 20, 30, ... 1 10(n-2), 10(n-1)
ESEL 10(n 1), 0,10,20, ... . 10(n-3), 10(n-2)
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2 FIN—IDRDSEEZE, VY ITBECHSICENDD.
+ 03, EENGREISEEL, EENSRETD.

EEES)

» SMBEREAONIERICERATNDSCCEHIBERNBIEOIN
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[#E) MPI Sendrecv @D

1IN DB

n 2R7oBCHI CuN+2][N+2]) ZJ 0 v D170 EId B.

2 R7tBch
(TD0wvO1T0ED

s COEE, BDOLETD11T0OEERZ, MiEdTdT

O ADOFOBBOMIUICZER

ZOREIFICET TOERANEET D T0T S L= ED.

DR ZIER L,

9HBJ0)$ED&

0
*
‘.0

PEO ?EEE
PE1 | |
PE2 ::I
PE3

FROTOCANS117E2E

(ZERDBEIEZERLTCH)
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M PI Send recv@%\é — (%Jl.; %) %10 sendrecv  E2M sendrecv

- H=—
JOtX JOte2XR

s B DIBIEEHEZETE
& ZH myrank ZAEUNTC, BHEFHHE is ~ ie 17&5tE
» ZEMB/EEZEEL, is-1, ie+l {TOMEIGICILKNT B.

o XTEUBNOERTIE, BDDBEEDDXEINDNDBNIERND, cEZBDMT VS,
mallocBIZ(E > TOHDIUENDDNDT, KRR —)UTIEDOSRLY (£ .

s MPI Sendrecv [C KD EZIE
& XF, LAIC is 17&2XD, FEUNSZESNTLSDT—H% (ie+l) 17

TE(E
o RIC, FRIC ie FEXD, LANBRESNTIZT—HE (is-1) 7
C=iE

« RENBDTIOLRAL ¥=X—TOERX (MPI_PROC_NULL) EZEZRETDILDICTD.
e MPI_Sendrecv D source, dest [CEDCENHERD. YI—TOCRZEBEITDE,
HRCIIETHBICET—IEEXESRINL, ECHEET—IEZTESIR),
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J0O2 >/ sr matrix.c (#5<)

#include <stdio.h>
#include <mpi.h>

#define N 20 N=20 9D

int main( int argc, char **argv )

{
double u[N+2][N+2]; (N+2)RDOITIELUTCEETD. BTHND.

int i, j, 1is, ie;
int nprocs, myrank, upper, lower, srtag;
MPI_Init( &argc, &argv );

MPI_Comm_size( MPI_COMM_WORLD, &nprocs );
MPI_Comm_rank( MPI_COMM_WORLD, &myrank );

is = (N/nprocs)* myrank + 1; &T0L2DBLT BTOHEETE

ie = (N/nprocs)*(myrank+1); N

upper = myrank-1; HRTODEROTOCRABSERE

if( myrank == ) upper = MPI_PROC_NULL; (B UISUVESIE MPT_PROC NULL & 3)
lower = myrank+l ; TUTOEROTOERESEHRTE

if( myrank == nprocs-1 ) lower = MPI_PROC_NULL;
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J0O2 >/ sr matrix.c ($5=)

for( i=is; i<=ie; i++ ) {
for( j=0; j<N+2; j++ ) {
ufi][j] = (myrank+1)*10.0 ;
¥
¥

/* upward data circulation */
MPI_Sendrecv( )

/* downward data circulation */
MPI_Sendrecv( )

for( j=0; j<nprocs; j++) {
if( myrank == j ) {
printf("Rank=%2d, is:ie=%2d:%2d¥n", myrank, is, ie );
for( i=is-1; i<=ie+l; i++ ) {
printf(“%6.2f”, u[i][N/2] ) ;
}
printf(“¥n”);
fflush(stdout);

}
MPI_Barrier( MPI_COMM_WORLD );

}

MPI_Finalize();
return 9;

}

/¥ MAOTOBINSERIN */
MPI_Sendrecv |CKDEDIE

/¥ ERIOTOBINDS AN */
MPI_Sendrecv [CRDEZE

N/2 DFIDHT )Y LU THERL TN,
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SR{EDTips
s XTEJ EOT—HIEHRBIIC DO RT DIHNHRD)

¢ UIRDI—FKD... doi =1, n for(j=0; i<n; i++) {
do j =1, n for(i=0; j<n; j++) {
c(i,J) = a(i,J) + b(i,3) c[i][j] = a[i][j] + b[i][]];
end do }
end do }

¢ MROIO—FORAHNSRICVIETED

do j =1, n for(i=0; i<n; i++) {
doi=1,n for(j=0; j<n; j++) {
c(i,j) = a(i,j) + b(i,J) c[i][J] = a[1][J] + b[i][]];
end do }
end do }

% CS5EM2RTthesdDJ)L—)UIZ row-major order] .
x JOJSIVIEEICKD, AEUBBEDIL—IVZERZDDTEFE (Bl : FortranS5E Tl
[column-major order] ... C& 1)
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ChOiza FortranDiZ&

(row-major order) (column-major order)
j - ]~
m—
I I ——
i —— i A(i,3)
. al1][]] .

RUIk(IN
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——
BE11-4 : JOT S LD ESETT

m Sr_matrix.c [EI>K5ER% ChD.

= MPI_Sendrecv DEIDZFRNCE, DV/NMILLT, 2, 4 JOBATREGL, T—HDEZED
IELUSTETCNDCEZEDDXK.

$ cp /home/guest60/share/sr _matrix.c ./
n ETIBR

Rank= 0, is:ie= 1: 5

.00 10.00 10.00 10.00 10.00 [10.00|[0.00 LOTOCAD ie 37, TOTOLIAD (is-1) {7IcIE—
‘J’—AQL_] TOTOECRD is 171, EOTOEBRD (ie+l) fFlCIE—

Rank= 1 ENTNBT EETRERT 2.
.00| 20.00|20.00 20.00 20.00 |20, ee|!3g 00|

Rank= 2, is:

ML@ 00 [30, ee|!4g 00]

Rank= 3, is:

M&.e@ 40.00 0.00
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=2 . Fortranh®

\
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]
-l_ H%Feﬁ ;CEDJF/,\J_Jéﬁ/f

real(DP) :: time@, time2 STRIDICO DEH ZBIEEZHELTES I D.

- | call mpi_barrier( MPI_COMM_WORLD, ierr ) mpi_barrier BEELC, FTRIBBIBDRENMAHZHIZ D.
time® = mpi_wtime() mpi_wtime BEECHRABETRZIZ timeo [CFRTE
(FTAI 9 28 D)
call mpi_barrier( MPI_COMM_WORLD, ierr ) 0T TRTORILHZHIZD.

= | timel = mpi_wtime() mpi_wtime BIEICR T Z timel |CERFE
(timel-timeo ZHHII D) timel-time@ N'ETAILZEIDDETEREERD.

7

mpi_barrier(comm, ierr) @ /\JJP[EHARSH

\

¢ comm: J=Xa2”"7—% (BIZIL, MPI_COMM_WORLD)
¢ ierr: ROII—F (BHED

7

var = mpi_wtime() @ [BHEEZEHNZRIEH

\
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mpi_sendrecv( sendbuff, sendcount, sendtype, dest, sendtag,

recvbuff, recvcount, recvtype, source, recvtag,
comm, status, ierr )

sendbufT:
sendcount:
sendtype:
dest:
sendtag :
recvbufTf:
recvcount:
recvtype:
source:
recvtag:
comm:
status:
ierr:

* * & % % B % % % % % % S

KIET DT —HDICHDEHZ (B8R FLR)
KIET DT —HDE (BHEL

\

S9Dd7—~5DE (MPI_REAL, MPI_INTEGER/ZE)
STDIMFTQOBRADSVIES

v —YHERIES. E<DT Y EXBITICHDES
ST —YDHDEHE (LB FLR)

ST =D (AL

£E9DT—SMDE (MPI_REAL, MPI_INTEGER/ZE)
SLCLBB/FTAOCRDSVOES

Xy —IBRIES., EONTERLET Y 2XBITICHDES
a7 —% (BIZIL, MPI_COMM_WORLD)
SIEDRREEIRINT DT+ L MPI_STATUS_SIZE (DFECH| (BHEY)
ROID—F (BHIY

\

—— —— —— —

—_——

S X M R S B B B

\

—_—

L
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R —|
[#E]) MPI Sendrecv Q1T \D@EFE

n 2205TECHID T 0w D55 TULD.

s CDOETE, PDO@IHD 1 DBEZ, [HFEITD IO XOFTOBEIFBOIMIICS
EROMBEIFZZEHERL, ZORIFICEFNZNEEXETDTOTSAEED.

PUO PU1 PU2 PU3

J0vO50E|

RN T O LD 515 EZE
(SEROBEEERIRLTH)
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MPI_sendrecvDIinB (ft=)

s B0 TROIBHEEHEZTE
e BT70OTCRDIBHEHEIL jsh ~ jedl

s mpi_sendrecv [CKDESIE
o XTI, BEEIC je MZERXRD, EEENS js-1 FCS
o RIC, EBEIC js ZEXED, GBS je+l FICIE
¢ MEOTOLZRE, =T—T0O1E2 (MPI_PROC_NULL) EXZEITDLRDICTD.

MPI_Sendrecv @ source, dest [CEDCENHRD. FXI—TOVREEEITDE, ERICEECHSICET—

HEXR5RRN L, ECHBET—HERITHRSIR),

Il 0l

Hz—To+R

%10 sendrecv H3—Fnex
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J0O2 5/ st matrix.f90 (#55<)

program sr_matrix
use mpi
implicit none

integer, parameter :: N=20
double precision :: u(@:N+1,0:N+1)
integer :: i, j, js, je

integer :: nprocs, myrank, left, right, srtag, ierr
call mpi_init( ierr )

call mpi_comm_size( MPI_COMM_WORLD, nprocs, ierr )
call mpi_comm_rank( MPI_COMM_WORLD, myrank, ierr )

js = (N/nprocs)* myrank + 1 LITOEADELTHIDEHFFETE

je = (N/nprocs)*(myrank+1)

1 'F't = k-1 O O = =

ii( myra:ipiz ) left = MPI_PROC_NULL ERDIOEADTOLRESZRE

right = myrank+1 (FFELELNF A (X MPI_PROC_NULL ¢&9°%)

if( myrank == nprocs-1 ) right = MPI_PROC_NULL

u(9:N+1,0:N+1) = 0.0
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R ——m————————
J0O2 5/ st matrix.fo0 (#R=)

u(@:N+1,js:je) = (myrank+1)*10.0

I rightward data circulation mpl sendrecv = J:%) §1§
call mpi_sendrecv( ... ) =

I leftward data circulation
call mpi_sendrecv( ... )

do i=0, -1 —
Oi-lF( m;[r)‘gﬁis—— i ) then IEL<X1 T%tgtjc'ﬁﬁw

print '("Rank=",i2," js:je=",i4,":",i4)', myrank, js, je
print '(10f6.2)"', (u(N/2,j),j=js-1,je+l)
flush(6)
end if
call MPI_Barrier( MPI_COMM_WORLD, ierr )
end do

call mpi_finalize( ierr )

end program sr_matrix
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——
BE11-4F - OO0 S ADTRREETT

m Sr_matrix.f90 (FK5TRN ChD.

= MPI_Sendrecv MEfDZFRCE, IV/IN\ILLUT, 2, 4 JOBATEITL, T—YDEZED
IEUSTECNDCEZEDD K.

$ cp /home/guest60/share/sr_matrix.f9e ./
n ETIBR

Rank= @, js:je= 1: 5
0.00 10.00 10.00 10.00 1@.@0!1@.@@|!29.@e| TOTOLEZRD ie EUZ)‘:, HEOTOERAM (is-1) HIC3IE—
- , - BOTOERAOD is 5IH, FTOTOERAD (ie+l) HICIE-—
Rank= 1, Js: —9" SNTNBTEERRT .
[10.00 .00 20.00 20.00 [20,060][30. 00|
Rank= 2, js:jes .
.0¢] Bo.00] 30.00 30.00 30.00[30.00][49.00]
30.00| [40.00] 40.00 40.00 40.00 40.00 ©.00
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