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® Flynn's taxonomy
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Single Instruction, Single Data (SISD)
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Single Instruction, Multiple Data(SIMD)
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Single Instruction, Multiple Data(MISD)
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Multiple Instruction, Multiple
Data(MIMD)
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IS MPICH 2 SR
-

o TITE) MPD
- mpdboot -n 4 -f machine_file
- -n how many mpds to start
- -f hostsfile

o Jj[11FrE| nodes

- mpdtrace
® i~

- mpiexec -n 12 ./mpi/a.out
o i MPD

- mpdallexit
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¥y MPICH

#include <stdio.h>
)

Fadh 3425 &% B CPU + en (7348 1 1%

main (int argc, char **argv)

{ 49
PI Imt(&argc &argv);

<~ MPL_Comm_size (MPI_COMM_WORLD, &numprocs);—
<MPI_Comm_rank (MPI_COMM_WORLD, &myid); —

#aav g % A B CPU (myid) from 0

BT 72k 8 9 CPU B #c (nproc)

\\\?{r

@mahze()

return O;
} FiTEz
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HELLO MPICH
<

#include <stdio.h>

#include <mpi.h>

main (int argc, char **argv) {

int rank, size, len;

char name[MPI_MAX PROCESSOR_NAME];
MPI1_Init(&argc, &argv);

int myid, numprocs;

[* JVIH node afEle */
MPI_Comm_size(MPI_COMM_WORLD,&numprocs);

[* ZVIH% £} node id / rank */
MPI1_Comm_rank(MPI_COMM_WORLD,&myid);

[* JVIHZ% =) host name */

MPI_Get_processor_name(name, &len);

printf("This is machine %d of %d name = %s\n“, myid, numprocs, name);

MPI_Finalize();

}
}
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-n 12 ./testl

wade@hd@5 ~/mpi/p-to-p$ mpiexec
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wade@hd05:~/mpi/p-to-p$ l

machine
machine
machine
machine
machine
machine
machine
machine
machine
machine
machine
machine

of
of
of
of
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name
name
name
Name
name
name
name
Name
name
Name
name
Name

hd@5.nchc.org.tw
nodelOl.
nodel®l.
nodel@3.
nodel0@3.
nodelOl.
nodel®3.
nodel@3.

nodelOl.

nodel@2.cluster.local
nodel@2.cluster. local
nodel02.cluster. local

cluster.
cluster.
cluster.
cluster.
cluster.
cluster.

cluster.
cluster.

local
local
local
local
local
local
local
local




Point to point communication
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Point to point communication




Point to point communication




MPI_Send

MPI_Send ((void *)&data, icount, DATA TYPE, idest,

itag, MPI_COMNM_WORLD)

data Rlx=tl A pue R IR El (scalar) BY[HIY

data £20 3 FUYEER | ) ]
icount ol =i FUEYRIEVE! ’9[ icount pfifi At — Ejfj data -~
LRI o

DATA_TYPE B2t fuseRl )] - MPI [ [ 2] -
idest fLISTewR[py CPUId o

tag Fort! i UT PRI -

MPI_COMM_WORLD 3} -



MPI Recv
G

MPI1_Recv( void *buf, int count, MPI_Datatype datatype, int

source, int tag, MPI_Comm comm, MPI_Status *status )

'3“7‘; I@}%’qé—rﬁ%‘ﬁ’:‘[@%ﬁ » [T RLACED (scalar) FY[ii%)) (array)
TR o

icount I 5V e rRIEVE! » i icount Ykt — [k > data 4
I - ’g !
DATA_TYPE B IS0z ek 5l - MPI [ [Epssvkl s -
source fLIFevfpy CPUId o

tag o8 PR i -

MPI_COMM_WORLD @ﬁi@& 0
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#include <mpi.h>

#include <stdio.h>

main(int argc,char **argv) {
int n, myrank, numprocs;
MPI_Status status;
MPI_Init(&argc,&argv);
MPI_Comm_size(MPl_COMM_WORLD,&numprocs);
MPI_Comm_rank(MPI_COMM_WORLD,&myrank);

/* node 0 will send the first message */

if(myrank == 0) {
n = myrank;
MPI_Send(&n, 1, MPI_INT, 1, 99, MPI_COMM_WORLD);
printf("[Ndde %d] " %d ; >>[Node %d]\n\n", myrank, n, myrank+1);

}

/* node 1 to node n-2 will send message to the next node */

if(myrank>0 && myrank<numprocs-1) {
MPI_Recv(&n, 1, MPI_INT, myrank-1, 99, MPI_COMM_WORLD, &status);
printf("[Node %d] << T %d ; [Node %d]\n", myrank, n, status.MPl_SOURCE);
n = myrank; MPl_Send(&n, 1, MPIl_INT, myrank+1, 99, MPI_COMM_WORLD);
printf("[Ndde %d] " %d ;, >>[Node %d]\n\n", myrank, n, myrank+1);

}

/* the final node n-1 will not send any message but receive*/
if(myrank==numprocs-1) {
MPI_Recv(&n, 1, MPI_INT, myrank-1, 99, MPI_COMM_WORLD, &status);
printf("[Node %d] << T %d ; [Node %d]\n", myrank, n, status.MPl_SOURCE);

}

MPI_Finalize();
}
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main(int argc, char **argv){
/* Node O will do the following */
if(myrank == 0) {
[* receive messages from other nodes */

/* other Nodes will do the following */
if(myrank = 0) {
/* send node's rank to Node 0 */

MPI_Send(message, 20, MPlI_CHAR, 0, 99,
MPI_COMM_WORLD);

}
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wade@hdO5:~/mpi$ m
[Node 5] " [5] 4 .
[Node 0] << L1311 .
[Node 0] << N -
[Node 11 " [11] 4 .
[Node 21 " [2] 4 .
[Node 4] ' [4], ==
[Node 0] << CI31 .
[Node 0] << CL4] .
[Node 0] << N =
[Node 31 " [3] 4 .
[Node 0] =< L6l .
[Node 0] =< N A
[Node 71 " [7]1 . =
[Node 6] ' [6] =
wade@hdO5:~/mpis$ |}

Ltk (T )
piexec
[Node
[Node
[Node
[Node
[Node
[Node
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[Node
[Node
[Node
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Collective communication




Collective communication




MPI| Reduce

MPI1_Reduce ( void *sendbuf, void *recvbuf, int count,

MPI_Datatype datatype, MPI_Op op, int root, MPl_Comm
comm )

sendbuf address of send buffer (choice)

count number of elements in send buffer (integer)
datatype data type of elements of send buffer (handle)
op reduce operation (handle)

root rank of root process (integer)

comm  communicator (handle)



RTE 1+2+3+....+100
@

#include <stdio.h>

#include <mpi.h>

main (int argc, char **argv) {
int rank, size, i; int myid, numprocs; int myTotal = 0;
int Total = 0; MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &numprocs);
MPI1_Comm_rank(MPl_COMM_WORLD, &myid);
for(i=1;i<=100; i++) {

if((i % numprocs) == myid) {

myTotal +=i;
I\/%PI_Reduce(&myTotaI, &Total, 1, MPI_INT, MPI_SUM, 0,MPI_COMM_WORLD);
i}f(myid==0) {
printf("Total = %d\n", Total);
%\/IPI_FinaIize();
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Wade@hddd:~/mp1§ mplexec -n 4 ./sum 1 ton
Total = 5050
iadeghddd:~/mp1s
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® Fibonacci number

- f(n) =f(n - 1) + f(n - 2)
- f(0)=1, f(1) =1
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nttp://www.mpi-forum.org/
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