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for k < 0 to n-1
for i < 0 to n-1
forj <— 0 to n-1
ali,j] < min (afi,j], a[ik] + a[k,j])
endfor
endfor
endfor
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int *BStorage, *xB;

B = malloc(M *x sizeof(int x));
BStorage = malloc(SIZE x sizeof(int));
for (int i = 0; i < M; i++)

&&.‘3.3.::“?.. B[i] = &BStoragel[i * NI;
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for k < 0 to n-1
for i < 0 to n-1
for j < 0 to n-1
afi,j] < min (afi,j], a[i,k] + a[k,j])
endfor
endfor
endfor
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Process h Process i Process j
Compute Compute
- Send to j
=
o Compute Wait
\/ Receive from i
Compute
Compute




&Y MPI_SEND

int MPI Send (
void *message,
int count,

MPI Datatype datatype,

int dest,
int tag,
MPI Comm comm

)



RRZMPI_RECV

int MPI Recv (
void *message,
int count,

MPI Datatype datatype,

int source,
int tag,
MPI Comm comm,

MPI Status *status

)
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if (ID == 3) {
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}
if (ID == i) {
Send to j

}
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RETURN FROM MPI_SEND
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RETURN FROM MPI_RECV
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EXAMPLE 1

if (id ==
MPI_Recv
MPI_Send

c = (a
} else if
MPI_Recv
MPI_Send

c = (a

}

HFE OPH FE 451

FLB!

0) {

(&b, ...);
(&a,...);

+ b)/2.0;
(id == 1) {
(&a,...);
(&b, ...);

+ b)/2.0;
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EXAMPLE2- BRI =

if (id ==0) {
IMPI_Send(&a,

... 1, MPI COMM_WORLD);

MPI_Recd(&b, ...1, MPI_COMM_WORLD,&status);

c = (at+hb)/2.0;
}else if (id ==1) {
IMPI_Send(&a,

... 0,MPI_COMM_WORLD);

MPI_Recd(&b, ... 0, MPI_COMM_WORLD,&status);

c = (a+b)/2.0;}
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if (ID == 3) {
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Receive from 1

}
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Process 0 Process 1
Send (1) Send (0)
Recv (1) Recv (0)
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Process 0 Process 1

Send (1) Recv (0)



MPI_SSEND

- MPIbn#E € X HIMPI_SendI— 1M EBRAFE
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int MPI Ssend(

void + msg_buf_p /% in #*/,
int msg_size /% in #/,
MPI_Datatype msg_type [+ In #/,
int dest /% in x/,
int tag /% in %/,
MPI Comm communicator /% in */);
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MPI_Send(msg, size, MPI_INT, (my_rank+1) % comm_sz, 0, comm);
MPI_Recv(new_msg, size, MPI_INT, (my_rank+comm_sz—1) % comm_sz,
O, comm, MPI_STATUS_IGNORE.

if (my_rank % 2 == 0) {
MPI_Send(msg, size, MPI_INT, (my_rank+1) % comm_sz, 0O, comm);
MPI_Recv(new_msg, size, MPI_INT., (my_rank+comm_sz—1) % comm_sz,
0O, comm, MPI_STATUS_IGNORE.
} else |
MPI_Recv(new_msg, size, MPI_INT, (my_rank+comm_sz—1) % comm_sz,
O, comm, MPI_STATUS_IGNORE.
MPI_Send(msg, size, MPI_INT, (my_rank+1) % comm_sz, 0O, comm):
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MPI_SENDRECV

int MPI Sendrecv (

void =

int
MPI_Datatype
int

int

void =

int
MPI_Datatype
int

int

MPI Comm

MPI_Statuss
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send_buf_p
send _buf size
send_buf_type
dest

send_tag

recv_buf_p
recv_buf size
recv_buf_type
source
recv_tag
communicator
status_p

/ *
/ *
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»int main (int argc,
dtypesxk a;
dtypex storage;
int i, 3, k;
int id;
int m;
int n;
int p;

char
VES
/%

/¥
/¥
/*
/%

¥argv[]) {
Doubly-subscripted array */
Local portion of array elements x/

Process rank x/

Rows in matrix x/
Columns in matrix =/
Number of processes */

double time, max_time;

void compute_shortest_paths (int, int, intsx, int);

MPI_Init (&argc, &argv);

MPI_Comm_rank (MPI_COMM_WORLD, &id);
MPI_Comm_size (MPI_COMM _WORLD, &p);

read_row_striped_matrix (argv[1], (void *) &a,
(void %) &storage, MPI_TYPE, &m, &n, MPI_COMM_WORLD);

if (m != n) terminate (id, "Matrix must be square\n");

print_row_striped_matrix ((void #*x) a, MPI_TYPE, m, n,
MPI..COMM_WORLD) ;
MPI_Barrier (MPI_.COMM _WORLD);

time =

-MPI_Wtime();

compute_shortest_paths (id, p, (dtype *x) a, n);
time += MPI_Wtime();
MPI_Reduce (&time, &max_time, 1, MPI_DOUBLE, MPI_MAX, @,

MPI..COMM _WORLD) ;

n, p, max_time);
print_row_striped_matrix ((void #*x) a, MPI_TYPE, m, n,
MPI.COMM_WORLD) ;
MPI_Finalize();



void compute_shortest_paths (int id, int p, dtype *%a, int n)

¢
int i, j, k;
int offset; /* Local index of broadcast row */

int root; /* Process controlling row to be bcast x/

intx tmp; /* Holds the broadcast row *x/

tmp = (dtype %) malloc (n * sizeof(dtype));
for (k = 0; k < n; k++) {
root = BLOCK_OWNER(k,p,n);
if (root == id) {
offset = k - BLOCK_LOW(id,p,n);
for (j = 0; j < n; j++)
tmp[j] = aloffset] [j];
}
MPI_Bcast (tmp, n, MPI_TYPE, root, MPI_COMM_WORLD);
for (i = @; i < BLOCK_SIZE(id,p,n); i++)
for (j = 0; j < n; j++)
alil[j] = MIN(ali]l[j],ali] [kK]l+tmp[j]);
¥
< free (tmp);
¥
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n|_n/p_‘n;( + n|_10g p_‘/l +| log p_‘4n | B

I Y Message transmission ‘
Message-passing time

Messages per broadcast

[terations of outer loop

Cell update time

[terations of inner loop

Iterations of outer loop
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[terations of middle loop



1 MEBEVSSEFRERE

Execution Time (sec)

Processes Predicted Actual
1 25.54 25.54
2 13.02 13.89
3 9.01 9.60
4 6.89 7.29
5 5.86 5.99
6 5.01 5.16
7 440 4.50
8 3.94 3.98
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