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COMPARE

Our choice

Operations | Method 1
Low index 4 2 ‘
High index 6 4
Owner 7 4
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BLOCK DECOMPOSITION MACROS

#define BLOCK LOW(id,p,n) ((i)*(n)/(p))

#define BLOCK HIGH(id,p,n) \
(BLOCK_LOW ((id)+1,p,n)-1)

#define BLOCK SIZE(id,p,n) \
(BLOCK_ LOW ( (id)+1) -BLOCK_LOW (id))

#define BLOCK OWNER (index,p,n) \
(((p) *(index)+1)-1)/(n))
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for (1 = 0; i < n; i++) {
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size = BLOCK SIZE (id,p,n);

for (1 = §;, 1 < size; i++) {

=(1)+ BLOCK_LOW (id,p,n) ;
}
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for all jin block
if jmod k = 0 then mark j (it is not a prime)
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QCreate list of unmarked natural numbers 2, 3, ,D

3. Repeat

2 ke 2 Each process creates its share of list

Each process does this

Each process marks its share of list

@ark all multiples of k between k2 an@

WGS’[ unmarked number > Process 0 only
(c) Process 0 broadcasts £ to rest of processes

until &2 > m

4. The unmarked numbers are primes

) & JReduatign to determine number of primes




PR 2 MPI_BCAST

int MPI Bcast (
void *buffer, /* Addr of lst element */

int count, /* # elements to broadcast */

MPI Datatype datatype, /* Type of elements */

int root, /* ID of root process */

MPI Comm comm) /* Communicator */

MPI Bcast (&k, 1, MPI INT, 0, MPI COMM WORLD) ;
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CODE (1/4)

#include <mpi.h>

#include <math.h>

#include <stdio.h>

#include "MyMPI.h"

#define MIN(a,b) ((a)<(b)?(a): (b))

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

{

MPI Init (&argc, &argv);
MPI Barrier (MPI_COMM WORLD) ;
elapsed time = -MPI Wtime();
MPI Comm rank (MPI_COMM WORLD, &id);
MPI Comm size (MPI_COMM WORLD, &p);
if (argc !'= 2) {
if ('id) printf ("Command line: %s <m>\n"
MPI Finalize(); exit (1);
}
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CODE (2/4)

n = atoi(argv[l]);

low value = 2 + BLOCK LOW(id,p,n-1);

high value = 2 + BLOCK HIGH(id,p,n-1);

size = BLOCK SIZE (id,p,n-1);

procO0 size = (n-1)/p;

if ((2 + procO_size) < (int) sqrt((double) n)) {
if ('id) printf ("Too many processes\n");
MPI Finalize();
exit (1),

}

marked = (char *) malloc (size);

if (marked == NULL) {
printf ("Cannot allocate enough memory\n") ;
MPI Finalize();
exit (1),



CODE (3/4)

for (1 = 0; i < size; i++) marked[i] = O;
if ('id) index = 0;
prime = 2;
do {
if (prime * prime > low_value)
first = prime * prime - low_value;

else {
Local index if (!(low value % prime)) first = 0;
else first = prime - (low _value % prime);
}
for (1 = first; i < size; i1 += prime) marked[i] = 1;
if ('id) {

while (marked[++index]) ;/*find the smallest unmarked*/
prime = index + 2;

}
MPI Bcast (&prime, 1, MPI INT, O, MPI_COMM WORLD) ;

& ywlﬁ'*g%‘cime * prime <= n);



CODE (4/4)

count = 0;
for (i = 0; 1 < size; i++)
if ('marked[i]) count++;
MPI Reduce (&count, &global count, 1, MPI INT, MPI_ SUM,
0, MPI_COMM WORLD) ;
elapsed time += MPI Wtime();
if (1id) {
printf ("%d primes are less than or equal to %d\n",
global count, n);
printf ("Total elapsed time: %10.6f\n", elapsed time);
}
MPI Finalize ();
return O;
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PATHS ] CFPD

Processors | Predicted | Actual (sec)
1 24.900 24.900
2 12.721 13.011
3 8.843 9.039
4 6.768 7.055
5 5.794 5.993
6 4.964 5.159
7 4371 4.687
3 3.927 4.222
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3-99: multiples of 3

BT ZH 2 A

3-99: multiples of 5

3-99: multiples of 7

3-17: multiples of 3

19-33: multiples of 3, 5
35-49: multiples of 3, 5, 7
51-65: multiples of 3, 5, 7
67-81: multiples of 3, 5, 7
83-97: multiples of 3, 5,7

99: multiples of 3, 5, 7
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LLower [3 |5 |7 |9 |11|13]|15]17

19 | 21 |23 |25 |27 |20 |31 |33

35 |37 | 39 | 41 | 43 | 45 | 47 | 49

Cache hit rate 51 |53 |55 |57 |59 61|63]6s

67 |69 |71 |73 |15 | 77 | 79 | 81

© 83 |85 |87 |89 (9193|095 |orz
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Procs | Sieve 1 Sieve 4

‘ 10-fold improvement

1 24.900°

12.721

8.843

5.794

4.964 3.270 2.127 0.456

2
3
4 6.768
S
6
7

4.371 3.059 1.820 0.391

8., L 3927 2.856 1.585 0.342
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