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Memory Node 1 Memory Node 2 Memory Node 3 Memory Node 4
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e SPMD: Single Program Multiple Data(MIMD)

#include <stdio.h>
#include "‘mpi.h*

main(int argc,char *argv[])
{
MPI1_Init(&argc, &argv);
printf(““Hello World!\n");
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#include <stdio.h>
#include "‘mpi.h*

main(int argc,char *argv[])

{
MPI1_Init(&argc, &argv);
printf(““Hello World!\n"");
MP1_Finalize();
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e 3H: mpi.h/mpif.h

e int MPIL_Init(int *argc, char ***argv)

e @{52H/iEEF: MPI_ COMM WORLD
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fERlgreetingiEfF
e int MPI_Comm_size (MPI_Comm comm, int *size)
— i@ EHcommP S HHIER

e Int MPI_Comm_rank (MPlI_Comm comm, int *rank)
BERHEEAEBEEHP R rank(E, BN EHEHP HIZERS (MOFFIR)

e int MPI_Finalize()
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MPI_Send(A, 10, MPI_DOUBLE, 1, 99, MPI_COMM_WORLD);

MPI_Recv(B, 20, MPI_DOUBLE, 0, 99, MPI_COMM_WORLD, &status);
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— MPI_Init(...);
— MP1_Comm_size(...)
— MPI_Comm_rank(...)
— MPI_Send(...)
— MPI_Recv(...)
— MPI_Finalize()
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e int MP1_Send(void™ buf, int count, MPI_Datatype
datatype,int dest, int tag, MPI _Comm comm);

— IN buf AIELE W XAV RS IR e Lt
— IN count BRIZEFEENTENE
— IN datatype X EBREIERR
— IN dest Hirzt iz Byrank{E

— IN tag HERE

— IN comm H{54H
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e int MP1_Recv(void* buf, int count, MP1_Datatype
datatype,int source, int tag, MPI _Commcomm,
MP1_Status *status);

— OUT buf

— IN count

— IN datatype
— IN source
— IN tag

— IN comm

— OUT status
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2R&(Tag)?

send(A,32,Q)
send(B,16,Q)

recv(X, 32, P)
recv(Y, 16, P)

NETHAX, f5iEBRIAIL6N
THEAY. BE, ﬁu%lﬁ:uBEHﬁ
FREEEBLEBEHEQ MESH
F—APrecv(O)EWEXH.

1§Fﬁ *T‘&_J— Uﬁ_%ﬁ/\ia K.

send(A,32,Q,tagl)
send(B,16,Q,tag?2)

recv (X, 32, P, tagl)
recv (Y, 16, P, tag?2)
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BREAMIEPHEEPHR,

send (request2, 32, Q)

while (true) { BAIMNERZE—ITRFZIFKER
recv (received_request, 32, Any_Process); % AR 5 1HFEQ.
process received _request;
}

send(requestl, 32, Q, tagl)
send(request2, 32, Q, tag2)

while (true){
recv(received_request, 32, Any_Process, Any_Tag, Status);
iIf (Status.Tag==tagl) process received_request in one way;
if (Status. Tag==tag?2) process received_request in another way; N ol B
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statusH#{
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WA EiH 2 BIKiEsource #itagfE?
— 7£CH,status.MPI_SOURCE, status.MPI_TAG.

— fEFortrand,
source=status(MPI_SOURCE),tag=status(MPIl_TAG).

« Statusi®a] Al FiREEFREWEESRIKE
— int MPI_Get_count(MPI_Status status,MPI_Datatype
datatype,int* count)
IN status  $ZFUWIRMERYIR[EE.
IN datatype #EWEHFXPITHRIIERELE
OUT count  #EWHEEHRBITENH
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StigreetingsigfF

if (myid !'=0)
{
[ha = SVAT-P S S
sprintf(message, "Hello!");
I* K&K ERstrlen(message)+1,{#\0t— 7] &2 H I/
MPI_Send(message,strlen(message)+1, MPI_CHAR, 0,99,MPI_COMM_WORLD);
}
else
{/* my_rank == 0 */
for (source = 1; source < NnUMProcs; source++)
{
MPI_Recv(message, 100, MPI_CHAR, source, 99, MPI_COMM_WORLD,&status);
printf(“%s\n", message);

}

I*RAMPLL IR FAT RIS BRI S5 />
MPI_Finalize();
} I End main */
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BRI tEIZE A3
i#iE 0 iz 1 H#Hiz 2
rank=0 rank=1 rank=2
M) M) M)
Recv() Send() Send()
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source=0;
/lchar buffer[10];

if (myid '=0) {
sprintf(message, "Hello");
MPI_Send(message,strlen(message)+1,MPI_CHAR,0,99,MPI_COMM_WORLD);
}
else {/* myid == 0 */
do
{

MPI_Recv(message, 100, MPI_CHAR, MPI_ANY_SOURCE, 99,MPI_COMM_WORLD,
&status);

source++;
printf(*%s from process %d \n",message,status.MPI_SOURCE);
}while(source<numprocs-1);

}
MPI_Finalize();
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e int MPI_Isend(void™* buf, int count, MPl _Datatype datatype,
Int dest, int tag, MPI_Comm comm, MPI Request *request)

— IN buf &iX2Z R XAy IaH It
— IN count &ZiFZ P XBIKX/NEETEZNED)
— IN datatype #iX%E 4 [XEFERIEIRELR
— IN dest HHI#HIZERIFL
— IN tag HEHRE
— IN comm B{E=ZE/BEF
— OUT request 3IEFRZEBIE TN R (RIHR)
e int MPI_Irecv(void* buf, int count, MPl_Datatype datatype,

Int source, int tag, MPI_Comm comm, MPI Request™
request)
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IF

iIf (my_rank !'=0)

{
I*E3LHE*
sprintf(message, “Hello!”);
I* ZiEKE B strlen(message)+1,{#\0t —[F] Z
MPI_Send(message,strlen(message)+1, 0,99,MPI_COMM_WORLD);
}
else

{* my_rank == 0 */
for (source = 1; source < p; source++)

{
MPI_Recv(message, 100 source, 99, MPI_COMM_WORLD,&status);
printf(“%s\n", message);

}

I*REAMPLIREFITREBER B E R/

MPI_Finalize();
} I main */
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MPI_Bcast —E|%, IR &
MPI_Gather %E—, HRELE
MPI_Gatherv MPI_Gather#)—Agfz =k
MPI_Allgather MPI_Gatherf)—fgfz X
MPI1_Allgatherv MPI_Allgathergy—fig =\
MPI_Scatter —E|%, HFEIE
MPI_Scatterv MPI_Scatterf)—f&fz s
MPI_Alltoall 2%, BEREE (23
MPI1_Alltoallv MPI_Alltoall By — & =X
MPI_Reduce ZE—, HFERY
MPI1_Allreduce MPI_Reduce®)—fex\, EREMBIHTE
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h=1.0/(double)n; double f(double a)
sum=0.0; {
for (i=1; i<=n; i++) { return (4.0/(1.0+a*a));

x=h*((double)i — 0.5); ¥

sum += f(x);
}
pi=h*sum; r\/l_xzdxzﬁ
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#include <stdio.h>
#include <mpi.h>
#include <math.h>

long n, [*number of slices */
I; /* slice counter */
double sum, /* running sum */
pI, [* approximate value of pi */
mypi,
X, /* iIndependent var. */
h; /I* base of slice */

Int group_size,my_rank;

main(argc,argv)
int argc;

char* argv(];
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Int group_size,my_rank;

MPI_Status status;

MPI_Init(&argc,&argv);

MPI_Comm_rank( MPI_COMM_WORLD, &my_rank);
MPI_Comm_size( MPI_COMM_WORLD, &group_size);

n=2000;

/* Broadcast n to all other nodes */
MPI_Bcast(&n,1,MPI_LONG,0,MPI_COMM_WORLD);
h = 1.0/(double) n;

sum = 0.0;

for (i=my_rank+1; i <=n; i +=group_size) {
X = h*(1-0.5);
sum = sum +4.0/(1.0+x*x);
S

mypi = h*sum;
[*Global sum */
MPI_Reduce(&mypi,&pi,1,MPI_DOUBLE,MPI_SUM,0,MPI_COMM_WORLD);
If(my_rank==0) { /* Node 0 handles output */

printf(*'pi is approximately : %.16If\n"",pi);

}
MPI_Finalize();
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DIUadaulCast =— aX7a) TH
Int p, myrank; —Process 0 —Process 1 —Process p-1
float buf; =myrank=0____-myrank =1 ___-myrank = p-1
MPI1_Comm comm; Ve e \|
MPI1_Init(&argc, &argv); : $\> ; '
/~Biege~s 0000000 .= el —
MPI1_Comm_rank(comm, _ _ _
&my_rank); AMPI_Bcast(); -+MPI_Bcast(); -MPI_Bcast();
/™ BHEZE */ \ J N\ J__\ Y

MPI1_Comm_size(comm,
&p);
If(myrank==0)
buf = 1.0;

MPI_Bcast(&buf,1,MP1_FLO
AT,0, comm);

—int MPI_Bcast (
void *buffer,/* k& 1% /H2 i buf*/

- int  count, I*TCERE AN
— MPI_Datatype datatype,
- int root, [* 45 E MBEFE™/

MPI_Comm comm)
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int p, myrank;

float data[10];

float™ buf;

MP1_Comm comm,;

MPI __Init(&argc, &argv);

/> FHERS*/

MPI_Comm_rank(comm,&my
__rank);

/> FHEBE */

MPI_Comm_size(comm, &p);

If(myrank==0)
buf =
(float™*)malloc(p*10*sizeof
(float);/*FFRERIEZIRX*/

MPI1_Scatter(buf,10,MPI_FLO
AT,

Y-

data,10,MPI_FIOAT,0,comm

|

; 0 | — [ ]
' QZ/

—bui

-~ #ZX1lnJ) BX
—Process 0 —Process 1 —Process p-1

—myrank =0 —myrank =1 —myrank = p-1

MPI_Scatter(); —MPI_ Scatter(); —MPI_ Scatter();

—ARHEFE RS T o L AN B LA
ANH

MR,
—int MPI_Scatter ( void *sendbuf, int
sendcnt, MPI_Datatype sendtype, void
*recvbuf, int recvent, MPI_Datatype

recvtype, int root, MPI_Comm comm )

A kg & % o 5P b

b a
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int p, myrank;

float data[10];/*SHLTE*/

float™ buf;

MP1_Comm comm;

MPI1_Init(&argc, &argv);

/~BHIRRE~/

MP1_Comm_rank(comm,&my
__rank);

/> BHEZHY *~/

MP1_Comm_size(comm, &p);

iIf(myrank==0)
buf=(float*)malloc(p*10*s

izeof(float) ; /> FrRHEWE M [X
*/

MPI_Gather(data,10,MPI_FLO
AT,

buf,10,MPI1_FIOAT,O0,comm);

—MPI1_Gather(); —MPI_Gather(); —MPI_Gather();

K402 1| A=
== BEXIRYiX =
—Process 0 —Process 1 —Process p-1

—myrank 0 —myrank =1 ___—myrank = p- 1

— R B RS LA R R B B (B FEAR BEAR),
FERRAEBERR /A0 AL 1 9 5 IR IR A —
B AR B RE F R SR v X .

—int MPI_Gather ( void *sendbuf, int sendcnt,
MPI_Datatype sendtype, void *recvbuf, int
recvcount, MPI_Datatype recvtype, int root,

MPI_Comm comm )
B A ki o % 5P oD
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Nncuultc -- x=/0jzXlhla 7
Int p, myrank; _ —Process 0 —Process 1 —Process p-1
]‘::82: ga:a = 0.0; —myrank=0_____. —myrank =1 _—myrank = p-1
uf; . _——data— ——data—_ — —data —_ |
MP1_Comm comm; | —m— §
MPI_Init(&argc, &argv); g N ,
/*BER RS/ _buf k>
MPI1_Comm_rank(comm,&my || [ ;_//
_rank); [ e AT
- \/IPI_ScatterS); —MPI_ Scatter[};lMPl_ Scatter();

/BT datadt (TR F TR IE~/ - _ -
it o e oAk~ 10: | AT AR B
| OP B WM B, R 51
- . AR B A .
/ ﬁ%ﬁﬁﬁg Ofl}aﬁmm#ﬁ)\m —int MPI_Reduce ( void *sendbuf, void

MP1_ Reduce(&data,&buf,1,MP *recvbuf, int count, MPI_Datatype datatype,
| ELOAT.MPI SUM.O.comm LMPI_Op op, int root, MPI_Comm comm )
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« int MPI_Gather ( void *sendbuf, int sendcnt, MPI_Datatype sendtype,

void *recvbuf, int recvcount, MPI_Datatype recvtype, int root,
MPI_Comm comm ) S#4:

e sendbuf ZXZ HXEIRE

e sendcount £iETEN

e sendtype &ixHIEZER
qimfﬂin?’*ﬁ(ﬁﬁﬁ BIZHERE) (125 ENIFHRIFEIE

N tvne EITETIE R (Y AR 1HFR th A5 340

TN 1 AR

e root #Eidrank{E5EETHIE
e comm B{EZIG
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int MP1_Gatherv ( void *sendbuf, int sendcnt, MPI_Datatype
sendtype, void *recvbuf, int *recvcnts, int *displs, MPI_Datatype
recvtype, int root, MPI_Comm comm )

S

sendbuf %&IXZE M XBIEIFHNE
sendcount &iETENE
sendtype & X iERR
) Nts BRIKE(K/NETFHBIKN), B FIEANE
ITTEI NN RFEF R

displs BAEIKHECKNETFHRAN). HuE RRERKTEFTM
EAMTFERE D XEIRMNENRERE ((NERFEFER)
e RITEIRLEE
root Eidran
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