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C

int MPI_Barrier (MPI_Comm comm )
Fortran 77

MPI_BARRIER (COMM, IERR)

INTEGER COMM, IERR

ZEHBATHERY, W1 H#AERAAZRREFTF
FEGENTAHREAAZERERE

>
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Sample - Fortran

CALL MPI_COMM_RANK(COMM,RANK,IERR)
IF(RANK.EQ.0) THEN
CALL WORKOY(......)
ELSE
CALL WORKI(......)
CALL MPI_BARRIER(COMM,IERR)

CALL WORK2(......)

CALL MPI_COMM_RANK(COMM,RANK,IERR)
IF(RANK.EQ.0) THEN

CALL WORKOY(......)

CALL MPI_BARRIER(COMM,IERR)
ELSE

CALL WORKI(......)

CALL WORK2(......)

.............................



J ¥k

A0
A0
A0

A0

A
AO

broadcast

(@)

data
Al

Processes

+ 7 B £ & it H S
Super Computing Centre of CAS



int MPI Bcast(void *buffer, int count,

MPI_Datatype datatype, int root, MPI_Comm comm )
Fortran 77
MPI_BCAST(BUFFER, COUNT, DATATYPE, ROOT, COMM, IERR)
<type> BUFFER(*)
INTEGER COUNT, DATATYPE, ROOT, COMM, IERR

>
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o FWEEdroot# B Cbuffer NI L ABIE RN A BRE
« deroot#HEA B T HbufferiE R 3

IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1
IF ( I .NE. ROOT ) THEN
CALL MPI_SEND(BUFFER, COUNT, DATATYPE, T,
ENDIF
ENDDO
ELSE
CALL MPI_RECV(BUFFER, COUNT, DATATYPE, ROOT,
ENDIF

>
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Sample - C

#include<mpi.h>

int main (int argc, char *argv]]) {
int rank;
double param;
MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD,&rank);
if(rank==5) param=23.0;
MP|_Bcast(&param,1,MP|_DOUBLE,5MPI_COMM_WORLD);

printf("P:%d after broadcast parameter is %f\n",rank,param);

MPI1_Finalize();
Program Output
} P:0 after broadcast parameter is 23.000000
P:6 after broadcast parameter is 23.000000
P:5 after broadcast parameter is 23.000000
P:2 after broadcast parameter is 23.000000
P:3 after broadcast parameter i1s 23.000000
P:7 after broadcast parameter i1s 23.000000
P:1 after broadcast parameter is 23.000000
P:4 after broadcast parameter is 23.000000

e
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4 (MPI_Gather)

ROOT D] e HERLRIRTRPIX
R (AP XA PP
v
A/B/c|DpD| .. |H ROOT #2237 [X
C

int MPI_Gather(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int recvcount, MPI_Datatype recvtype, int root,
MPI_Comm comm)
Fortran 77
MPI_GATHER(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)
<type> SENDBUF (%), RECVBUF (%)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, ROOT,
+ COMM, IERR

>
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I 52 (MPI_Gather)

e FiIEBE (BERHAL) ¥sendbuf B LMABRIRE: Bt
RIEHE T NF R KEWRZ recvbuf

o REEHUMHEIERAME,; sendcountFirecvcountil [{
o FRHJBLBRERLEZHRHE AR, EFEZRME

CALL MPI_SEND(SENDBUF, SENDCOUNT, SENDTYPE, ROOT, ...)
IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1
CALL MPI_RECV( RECVBUF + I*RECVCOUNT*extent (RECVTYPE),
+ RECVCOUNT, RECVTYPE, I, ...)
ENDDO
ENDIF

>
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Iz 45 (MP]_Gatherv)

PR AR DL MIX

ROOT | A B C D
C D

int MPI_Gatherv(void *sendbuf, int sendcount,

ROOT Tk P [X

MPI_Datatype sendtype, vold *recvbuf,

int *recvcounts, int *displs,

MPI_Datatype recvtype, int root, MPI_Comm comm)
Fortran 77

MPI_GATHERV (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,

+ RECVCOUNTS, DISPLS, RECVTYPE, ROOT, COMM, IERR)
<type> SENDBUF (*), RECVBUF (*)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNTS(*), DISPLS(*),
+ RECVTYPE, ROOT, COMM, IERR

>
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Iz 45 (MP]_Gatherv)

BARE K EWREN T

R ERT — R ELHEK
$sirecvcountstudisplsty L E AN FHAE LI 5 BT 3¢ R
BN NG LBH Urecvtypey BAL

INTEGER DISPLS(0:NPROCS-1), RECVCOUNTS(O:NPROCS-1)

CALL MPI_SEND(SENDBUF, SENDCOUNT, SENDTYPE, ROOT, ...)
IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1
CALL MPI_RECV( RECVBUF + DISPLS(I)*extent (RECVTYPE),
RECVCOUNTS(I), RECVTYPE, I, ...)
ENDDO
ENDIF

>
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Sample — Fortran

INTEGER A(100),RBUF(10000),SIZE,ROOT,RTYPE,RANK,RECS(100),DISP(100)
CALL MPI_COMM_SIZE(COMM,SIZE,IERR)
CALL MPI_COMM_RANK(COMM,RANK,IERR)

IF(100*SIZE .GT. 10000) THEN

PRINT*, “NOT ENOUGH RECEIVING BUF” HAE 0 AL 0 &3 100-i NEA K,

CALL MPI_FINALIZE(IERR) FB100/NER BAR K HRH A
ELSE
ROOT=0

IF(RANK.EQ.0) THEN

DO I=0,SIZE-1
RECS(1)=100-I
DISP(1)=1*100

ENDDO

ENDIF
CALL MPI_GATHERV(A,100-RANK,MPI_INTEGER,RBUF,RECS,DISP,MP|_INTERGER,ROOT,COMM,IERR)

ENDIF
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£ (MP1_Allgather)

OB = OO

C

int HPI_ﬁllgather(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int recvcount, MPI_Datatype recvtype,

MPI _Comm comm)
Fortran 77

MPI_ALLGATHER (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
- RECVCOUNT, RECVTYPE, COMM, IERR)
<type> SENDBUF (*), RECVBUF (*)

INTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, COMM,
+ TERR

>
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£ (MP1_Allgather)

MPI_Allgather S5ANT AR IR LLBRED UEFE AR UERSUH H] nPrOCS PRHF 2k
W AE PR L MPT_Gather:

DO I=0, NPROCS-1
CALL MPI_GATHER(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, I, COMM, IERR)
ENDDO

B A LA MPI_Allgather A5 LA ~HER W HEHERE i 1] ok i
0, BB I B T2 2E A k) ik, B

ROOT=0

CALL MPI_GATHER (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)
CALL MPI_BCAST(RECVBUF, RECVCOUNT*NPROCS, RECVTYPE, ROOT,
+ COMM, IERR)

>
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£ (MP1_Allgatherv)

int MPI_Allgatherv(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int *recvcounts, int *xdispls,

MPI_Datatype recvtype, MPI_Comm comm)

Fortran 77

MPI_ALLGATHERV (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNTS, DISPLS, RECVTYPE, COMM, IERR)
<type> SENDBUF (%), RECVBUF (*)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNTS(#*), DISPLS(*),
+ RECVTYPE, COMM, IERR

MPI_Allgatherv Z5 MR LABRESBEFE AR EFRL U ] nPrROCS K
MPI_Gatherv:

DO I=0, NPROCS-1

CALL MPI_GATHERV(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,

+ RECVCOUNTS, DISPLS, RECVTYPE, I, COMM, IERR)
ENDDO

>
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HU & (MP1_Scatter)

AB[CI|D H ROOT #z it P X

' \
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II Il'n
. \
A B [ C

int MPI_Scatter(void *sendbuf, int sendcount,

NE RIS IX B R[] 453 R 0% )
ROOT
R X

C

MPI_Datatype sendtype, vold *recvbuf,
int recvcount, MPI_Datatype recvtype, int root,
MPI_Comm comm)
Fortran 77
MPI_SCATTER (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)
<type> SENDBUF (%), RECVBUF (*)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, ROOT,
+ COMM, IERR

>

+ 7 B 8 & it H o
Super Computing Centre of CAS



HU & (MP1_Scatter)

o MFIEBANpMNFBES, FHaAsendcountNEA K sendtypet $iE;
WA X BB R IEEXAE TN FRABLEEANHE (B2RERE)
Hyrecvbuf

o REHHERWHEEXRAME; sendcountFirecvcounttt [
ERFRAEXHEEZH X AR, [EEERM

IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1
CALL MPI_SEND( SENDBUF + I*SENDCOUNT*extent (SENDTYPE) ,

+ SENDCOUNT, SENDTYPE, I, ...)
ENDDO

ENDIF

CALL MPI_RECV(RECVBUF, RECVCOUNT, RECVTYPE, ROOT, ...)

>
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B % (MPI1_Scatterv)

B A C D ROOT ?;E_JL i—'ﬁ ;"] | ! [i

ROOT A B c D it FeE g pp X

int MPI_ Scatterv(void *sendbuf, int *sendcounts,
int *displs, MPI_Datatype sendtype,
vold *recvbuf, int recvcount,
MPI_Datatype recvtype, int root, MPI_Comm comm)
Fortran 77
MPI_SCATTERV(SENDBUF, SENDCOUNTS, DISPLS, SENDTYPE,
+ RECVBUF, RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)
<type> SENDBUF (%), RECVBUF (*)
INTEGER SENDCOUNTS(*), DISPLS(*), SENDTYPE, RECVCOUNT,
+ RECVTYPE, ROOT, COMM, IERR

>
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B % (MPI1_Scatterv)

AR W B HE R AN HEN KA F
RABRRENHBHHRE, LREHFRES—TEL

¥ HrecvcountsFadispls By L E AN F THE LI I 5 H BT x AL

BENNKE LB A MUsendtypety AL

INTEGER DISPLS(0:NPROCS-1), SENDCOUNTS (O:NPROCS-1)

IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1

CALL MPI_SEND( SENDBUF + DISPLS(I)*extent (SENDTYPE),
)

+ SENDCOUNTS(I), SENDTYPE, I,
ENDDO
ENDIF
CALL MPI_RECV(RECVBUF, RECVCOUNT, RECVTYPE, ROOT,

)

>
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Sample - C

#include <mpi.h>
int main (int argc, char *argv(])

{
int rank,size,i,j;
double param[400],mine;
int sndcnt,revent;
MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD,&rank);
MPI_Comm_size(MPI_COMM_WORLD,&size);
revent=1;
Lo R 1 T A R F A KN BT R
for(i=0;i<size;i++) param|[i]=23.0+i;
sndcnt=1;
}
MPI_Scatter(param,sndcnt,MPI_DOUBLE,&mine,revcnt,MPI_DOUBLE,3,MPI_COMM_WORLD);
printf("P:%d mine is %f\n" ,rank,mine);
MPI_Finalize();
} Program Output
P:0 mine is 23.000000
P:1 mine is 24.000000
P:2 mine is 25.000000
P:3 mine is 26.000000
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HURWAE(MPL_Alltoall)

int MPI_Alltoall(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int recvcount, MPI_Datatype recvtype,
MPI_Comm comm)

Fortran 77

MPI_ALLTOALL (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,

+ RECVCOUNT, RECVTYPE, COMM, IERR)

<type> SENDBUF (*), RECVBUF (%)

[NTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, COMM,

+ [ERR

>
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EXHYTE

N

(MPI_Alltoallv)

R OB K 2

»
HEFEO A An Ax As
HEFE A An A Agp
[
HEFE2 Axp Ay Axn Ass
3 Azp Az Az Aas
A J
R
C
int

int =*sdispls,
volid *recvbuf,

MPI_Datatype recvtype,

Fortran 77

MPI_ALLTOALLV (SENDBUF,

MPI_Alltoallv (void #*sendbuf,

= /=

« T EATHL, S HEsdispls

« ERFWE, FErdispls

int *sendcounts,
MPI_Datatype sendtype,

int *recvcounts, int *rdispls,
MPI_Comm comm)

SENDCOUNTS, SDISPLS, SENDTYPE,

+ RECVBUF, RECVCOUNTS, RDISPLS, RECVTYPE, COMM,
- IERR)

<type> SENDBUF (*), RECVBUF (%)

INTEGER SENDCOUNTS (*), SDISPLS(*), SENDTYPE,
- RECVCOUNTS (*) , RDISPLS(*), RECVTYPE, COMM, IERR

>

uuuuuuuuuuuuuuuuuuu



SR (MPLAlltoallv)

o HFNHBWEMRIHAE—F, WAT—IKMPI_Scatterv X i

o HNHBWEMRHIRE A, WIT—KMPI_GathervE X

+ 7 B £ & it H S

Super Computing Centre of CAS



IS E

i N G es iAo PR, READHERES AT 0 Dot s HJd EEi
-[fr;\.‘;..f.': [..... ”I )J‘ o NIRRT AL fH r=0,....,p—1. _ I b R RS
ALV 4 0 P = = J“HH]WHJJ | 21854 (reduction) 454850 i)}ﬂ’lfﬂ

{resp, k=1,.... nt, fL

Iesp — a0 T k1" T dkp-1,

MPT P IHZ R LR IE T o it gl S, {H n] PIANs S A 4l 3257 ] DA
A MPT Fise SCHY, e PUR) JF AT 2 S

B P P Py

I I I

F

- B S

>

& BB A2 R T H R b

.............................



IHZ1(MPI_Reduce)

C
int MPI_Reduce(void *sendbuf, wvoid *recvbuf, int count,
MPI_Datatype datatype, MPI_Up op, 1int root,
MPI_Comm comm)
Fortran 77
MPI_REDUCE (SENDBUF, RECVBUF, COUNT, DATATYPE, OP, ROOT,
+ COMM, IERR)
<type> SENDBUF (%), RECVBUF (*)
INTEGER COUNT, DATATYPE, OP, ROOT, COMM, IERR

o X 7242 £ 4548 (sendbuf,count,datatype)
e T4 % R A5 B A root# 2 # 4 X recvbuf

WUERE #Ch NPROCS, W MPI_Reduce AHY TAEMUERE (root) Hil &

DO K=1, COUNT
RECVBUF (K) = SENDBUF(K) of process 0O
DO I=1, NPROCS-1
RECVBUF(K) = RECVBUF(K) op ( SENDBUF(K) of process I )
ENDDO
ENDDO

>
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MPT 1= 5145 | 7 C Fortran 77

MPI_MAX Kt K RO sy A N MU
MPI_MIN SR B RO 52 eIV
MPI_SUM S AT VI ML =Y B 1T I M B S
MPI_PROD SR I AN = RIV RN < PN I s U - R
MPI_LAND JEZ e ROt & AL
MPI_BAND B AT By N A T ] i I k]
MPI_LOR WA Y R &G
MPI_BOR R A Bl R, BRI
MPI_LXOR W ok BT B A )
MPI_BXOR RN ol | R I o ]

MPT_MAXLOC | I (i ef & | ;
MPI_MINLOC | fue/IMEL A * *

& & B &8 & i J ol
Super Computing Cenire of CAS



IS E

MPI_MINLOC F1 MPI_MAXLOC PR DMRFIR IS ST, ‘AN ER th ] (DAY
JE PR AN ED) A )N TF) 2 TR R 28T . NPT A iAo 3L T (i Al 218 710

C
MPI_FLOAT_INT = {float. int}

MPI_DOUBLE_INT = {double, int}
MPI_LONG_INT = {long. int|
MPI_2INT = {int. int}
MPI_SHORT_INT = {short. int}
MPI_LONG_DOUBLE_INT = {long double, int}

Fortran 77

MPI_2REAL = {REAL, REAL}
MPI_2DOUBLE_PRECISION — {DOUBLE PRECISION, DOUBLE PRECISION}

MPI_2INTEGER = {INTEGER, INTEGER}

>
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Sample - C

#include <mpi.h>
/* Run with 16 processes */

int main (int argc, char *argv[])
{ 1~
int rank, root=7; é&ﬁﬁ’g UE] é@%;f{f/ﬁ

struct
{

double value;

int rank;
}in, out;
MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD,&rank);
e (1.000000,0) (2.000000,1)...(16.000000,15)
MPI_Reduce(&in,&out,1,MPI_DOUBLE_INT,MPI_MAXLOC,root,MPI_COMM_WORLD);
if(rank==root) printf("P :%d max=%If at rank %d\n",rank,out.value,out.rank);
MPI_Reduce(&in,&out,1,MPI_DOUBLE_INT,MPI_MINLOC,root,MPI_COMM_WORLD);
if(rank==root) printf("P :%d min=%lIf at rank %d\n" ,rank,out.value,out.rank);
MPI1_Finalize();

Program Output
= 16.000000 at rank 15
= 1.000000 at rank O

T T
~ ~

S 3
- QJ
X

)

>
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Sample - Fortran

C

PROGRAM MaxMin

Run with 8 processes

INCLUDE 'mpif.h'

INTEGER err, rank, size

integer in(2),out(2)

CALL MPI_INIT(err)

CALL MPI_COMM_RANK(MPI_WORLD_COMM,rank,err)

CALL MPI_COMM_SIZE(MPI_WORLD_COMM,size,err)

in(1)=rank+1

in(2)=rank

call MPI_REDUCE(in,out,1,MPI_2INTEGER,MPI_MAXLOC, 7,MPI_COMM_WORLD,err)
if(rank.eq.7) print *,"P:" rank,” max=",out(1),” at rank ",out(2)

call MPI_REDUCE(in,out,1,MPI_2INTEGER,MPI_MINLOC, 2,MPI_COMM_WORLD,err)
if(rank.eq.2) print *,"P:",rank,” min=",out(1)," at rank ",out(2)

CALL MPI_FINALIZE(err)

END

Program Output
P:2 min=1 at rank O
P:7 max=8 at rank 7

e

.............................



4121 (MPI_Allreduce)

C
int MPI_Allreduce(void *sendbuf, void *recvbuf,
int count, MPI_Datatype datatype, MPI_Op op,
MPI_Comm comm)
Fortran 77
MPI_ALLREDUCE(SENDBUF, RECVBUF, COUNT, DATATYPE, OP,
+ COMM, IERR)
<type> SENDBUF (%), RECVBUF (*)
INTEGER COUNT, DATATYPE, OP, COMM, IERR
G20 pREC G T T 2 pR ) A SRACL, (LT A HERDRE [ B SR A 2y I B
FI45 3. MPI_Allreduce i [ Lk MPI_Reduce /> |4 root Z¥(4h, IS %
S SO k.

MPI_Allreduce #H4T4F MPI_Reduce )%y B &s 1T — k)5,
BT

A

ROOT=0

CALL MPI_REDUCE (SENDBUF, RECVBUF, COUNT, DATATYPE, OP, ROOT,
- COMM, IERR)

CALL MPI_BCAST(RECVBUF, COUNT, DATATYPE, ROOT, COMM, IERR)

>
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IHZ)H U (MP1_Reduce_scatter)

By Py Ps P

I I N

Fy
-
Py P P s

[ [ [ []

C
int MPI_Reduce_scatter(void *sendbuf, void *recvbuf,
int *recvcounts, MPI_Datatype datatype,
MPI_Op op, MPI_Comm comm)
Fortran 77
MPI_REDUCE_SCATTER (SENDBUF, RECVBUF, RECVCOUNTS,
+ DATATYPE, 0P, COMM, IERR)
<type> SENDBUF (*), RECVBUF (%)

INTEGER RECVCOUNTS(*), DATATYPE, OP, COMM, IERR

:LC;- . r ET
UL A el B P e B T IR CcoUNT = FR?UL' ' recvcounts (i) 1AL

1, 2R T AT 24 ?—’“-'/L-J_FH HIL A AT ﬁi&'”ﬁ% oA BERE R B e A
recvcounts (7). HRZSE W5 X5 MPI_Reduce ——§F.

>
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21T E(MPI_Reduce_scatter)

\]) -

¥ NPROCS A iEFE%L, MYRANK A2 %5, WI| MPI_Reduce_scatter #H

INTEGER ROOT,COUNT,DISPLS(O:NPROCS-1),RECVCOUNTS (O :NPROCS-1)
<type> TMPBUF (%)

COUNT = RECVCOUNTS (0)
DISPLS(0) =0
DO I=1, NPROCS-1
COUNT = COUNT + RECVCOUNTS(I)
DISPLS(I) = DISPLS(I-1) + RECVCOUNTS(I-1)
ENDDO
ROOT=0
CALL MPI_REDUCE(SENDBUF, TMPBUF, COUNT, DATATYPE, 0P, ROOT,
COMM, IERR)
CALL MPI_SCATTERV(TMPBUF, RECVCOUNTS, DISPLS, DATATYPE,
RECVBUF, RECVCOUNTS(MYRANK), DATATYPE, ROOT, COMM,
TERR)

>
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AU 2% A% (MP1_Scan)

B, P P, Py
— [ ] —

P, P P, P,

N | ziiﬂlﬁllllﬁﬂ | 5??2%fllllﬂ{:::1ﬁllll

int MPI_Scan(veoid #*sendbuf, void xrecvbuf, int count,
MPI_Datatype datatype, MPI_Op op, MPI_Comm comm)
Fortran 77
MPI_SCAN(SENDBUF, RECVBUF, COUNT, DATATYPE, OP, COMM,
+ TERR)
<type> SENDBUF (%), RECVBUF (%)
INTEGER COUNT, DATATYPE, 0P, COMM, IERR

BEHERE S S MYRANK, VI MPT_Scan AT BEAHEFES 91 15T

DO K=1, COUNT

RECVBUF (K) = SENDBUF(K) of process 0O
DO I=1, MYRANK
RECVBUF (K) = RECVBUF(K) op ( SENDBUF(K) of process I )

ENDDO
ENDDO
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int MPI_Op_create(MPI_User_function *func, int commute,
MPI_Op *op)
Fortran 77
MPI_OP_CREATE (FUNC, COMMUTE, OP, IERR)
EXTERNAL FUNC
[LOGICAL COMMUTE
[NTEGER 0P, IERR

e funcZ Al P et &y F T 52 B3z B B N30 B 3K
e commute ] k15 BA BT € X #3555 & i B R P AE
e — ANz EA| 2B FIMPIFE X H 35 5 — R A
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C void func(void *invec, void *inoutvec, int *len,
MPI_Datatype *datatype)

Fortran 77
FUNCTION FUNC(INVEC, INOUTVEC, LEN, DATATYPE)
<type> INVEC(LEN), INQUTVEC(LEN)
[NTEGER LEN, DATATYPE

= invec5inoutvecs 7| 8 1 F 4 V3 4y By 03 B 7E 2 oF B ot
= datatypeds )3 4 3t % #y £i 3 K A
e len% it TinvecHinoutvecH B2 TE ML (MY THA R+

count)

e FHIREH, izH % R4EHF Einoutvec T

DO I=1,LEN
[NOUTVEC(I) = INVEC(I) op INOQUTVEC(I)
ENDDO

>
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int MPI_Op_free(MPI_QOp *op)
Fortran 77
MPI_OP_FREE (OP, IERR)
[NTEGER OP, IERR

>
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Sample - Fortran

PROGRAM UserOP

C

END
integer function digit(in,inout,len,type)

end

Run with 8 processes

INCLUDE 'mpif.h'

INTEGER err, rank, size

integer source, reslt

EXTERNAL digit

LOGICAL commute

INTEGER myop

CALL MPI_INIT(err)

CALL MPI_COMM_RANK(MPI_WORLD_COMM;rank,err)
CALL MPI_COMM_SIZE(MPI_WORLD_COMM,size,err)
commute=true

call MPI_OP_CREATE(digit,commute,myop,err)
source=(rank+1)**2

call MPI_BARRIER(MPI_COM_WORLD,err)

call MPI_SCAN(source,reslt,1,MPI_INTEGER,myop,MPI_COMM_WORLD,err)
print *"P:" rank," my result is " reslt

source={ 1,4,9,16,25,36,49,64}

CALL MPI_OP_FREE(myop,err)
CALL MPI_FINALIZE(err)

integer len,type

integer in(len),inout(len)

do i=1,len
inout(i)=mod((in(i)+inout(i)),10)

end do

digit=5

Program Output
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