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#include <mpi.h>
mIMPI header file

#include <stdio.h>
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int main (int argc, char *argv[]) {
int 1i;
int id; /* Process rank */
int p; /* Number of processes */
void check circuit (int, int);
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MPI Init (&argc, &argv);
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MPI Comm size (MPI_COMM WORLD, &p);
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MPI Comm rank (MPI COMM WORLD, &id);
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int total;

int main (int argc, char *argv[]) {
int 1;
int id;
int p;
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for (i = id; 1 < 65536; i += p)
check circuit (id, 1i);
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MPI Finalize();
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#include <mpi.h>
#include <stdio.h>

int main (int argc, char *argv[]) {

}

int i;
int id;
int p;
void check circuit (int, int);

MPI Init (&argc, &argv);
MPI Comm rank (MPI_COMM WORLD, &id);
MPI Comm size (MPI_COMM WORLD, &p);

for (i = id; i < 65536; i += p)
check circuit (id, 1i);

printf ("Process %d is done\n", id);

fflush (stdout);
MPI Finalize();

return O;
ré
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/* Return 1 if 'i'th bit of 'n' is 1; 0 otherwise */
#define EXTRACT BIT(n,i) ((n&(1<<i))?1:0)

void check circuit (int id, int z) ({
int v[16]; /* Each element is a bit of z */

int i;

for (i = 0; 1 < 16; i++) v[i] = EXTRACT BIT(z,i);

if ((v[O0] || w[1]) && (!'v[1] || !'v[3]) && (v[2] || vI[3])
&& ('v[3] [|I 'v[4]) && (v[4] || !'vI[3])
&& (v[3] || !'v[eée]) && (v[3] || v[6])
&& (v[6] || !'v[13]) && (v[7] || !'vI[8])
&& ('v[7] || 'v[13]) && (vI[8] || vI[9])
&& (v[8] || 'v[9]) && ('v[9] || !'wv[10])
&& (v[9] || v[11l]) && (v[10] || wv[11])
&& (v[12] || v[13]) && (v[13] || 'v[14])
&& (v[14] || vI[13])) {

printf ("%d) %d%d%d%d%$d%$d%d%$d%d%d%$d%$d%$d%sdsdsd\n", id,
v([0],v([1],v[2],v[3],v([4],v[5],v[6],v[7],v[8],v[9],
v([10],v[11],v([12],v[13],v[14],v[15]);

fflush (stdout);

}
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mpicc -O -o foo foo.c
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% mpirun -np 1 sat
0) 1010111110011001
0) 0110111110011001
0) 1110111110011001
0) 1010111111011001
0) 0110111111011001
0) 1110111111011001
0) 1010111110111001
0) 0110111110111001
0) 1110111110111001
Process 0 is done
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% mpirun -np 2 sat
0) 0110111110011001
0) 0110111111011001
0) 0110111110111001
1) 1010111110011001
1) 1110111110011001
1) 1010111111011001
1) 1110111111011001
1) 1010111110111001
1) 1110111110111001
Process 0 is done

Process 1 is done
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% mpirun -np 3 sat
0) 0110111110011001
0) 1110111111011001
2) 1010111110011001
1) 1110111110011001
1) 1010111111011001
1) 0110111110111001
0) 1010111110111001
2) 0110111111011001
2) 1110111110111001
Process 1 is done

Process 2 is done

Process 0 is done
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int count; /* Local sum */
int global count; /* Global sum */

int check circuit (int, int);

count = 0;
for (1 = id; i < 65536; i += p)

count += check circuit (id, 1i);
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int MPI Reduce (

void *operand,

/* addr of 1lst reduction element */
void *result,

/* addr of 1lst reduction result */
int count,

/* reductions to perform */
MPI Datatype type,
/* type of elements */

MPI Op operator,

/* reduction operator */
int root,

/* process getting result(s) */
MPI Comm comm

t LELR R /* communicator */



MPI DATATYPE i

EMPI_CHAR
EMPI_DOUBLE
EMPI_FLOAT
EMPI_INT

EMPI_LONG
EMPI_LONG DOUBLE
EMPI SHORT
EMPI_UNSIGNED CHAR
EMPI_UNSIGNED

QP& #U}\]E ;GNED LONG

PI UNSIGNED SHORT



MPI OPjEIi

EMPI_ BAND
EMPI_ BOR
EMPI_ BXOR
EMPI_ LAND
EMPI LOR
EMPI LXOR
EMPI MAX
EMPI_ MAXILOC
EMPI MIN
EMPI_ MINLOC
EMPI PROD
EMPI SUM
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MPI Reduce (&count,
&global count,

1,

MPI_ INT,

MPI SUM,
RE#Eie 0
78,35 4k B MPI_COMM WORLD) ;

if ('id) printf ("There are %d different solutions\n",
- global count);
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% mpirun -np 3 seqg2
0) 0110111110011001
0) 1110111111011001
1) 1110111110011001
1) 1010111111011001
2) 1010111110011001
2) 0110111111011001
2) 1110111110111001
1) 0110111110111001
0) 1010111110111001
Process 1 is done
Process 2 is done
Process 0 is done
There are 9 different solutions
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double elapsed time;
.b./iPI_Init (&argc, é&argv);

MPI Barrier (MPI COMM WORLD) ;
elapsed time - MPI Wtime () ;

MPI Reduce (..);
elapsed time += MPI Wtime();
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Processors | Time (sec)
1 15.93
2 8.38
3 5.86
4 4.60
5 3.77
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OMPI Init

O¢MPI Comm rank
O¢MPI Comm size
®MPI Reduce
®MPI Finalize
OMPI Barrier
OMPI Wtime

®MPI Wtick



