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Introduction

To solve our 2D PDE numerically, we divide space up into a lattice
and solve for U at each site on the lattice. Because we will
express derivatives in terms of the finite differences in the values of U
at the lattice sites, this is called a finite-difference method.
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2D Laplace's equation
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Jacobi's Method
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Jacobi's Method

1

U, = 1 Iusﬂ,; +U_ ;U g+ Us,;—1]

void evolve( double *matrix, double *new matrix, size t Loc dimention, size t dimention){

size t 1, 1;

//This will be a row dominant program.

for( 1 =1 ; 1 <= Loc dimention; ++1 )
for({ j = 1; j <= dimention; ++j )

new matrix[ ( i * ( dimention + 2 ) ) + j 1 = ( 0.25 ) *
(matrix[ ( (1 - 1) * ( dimention + 2 ) ) + J ] +
matrix[ ( i * ( dimention + 2 ) ) + ( J + 1) ] +
matrix[ ( ( 1 + 1 ) * ( dimention + 2 ) ) + J ] +
matrix[ ( i * ( dimention + 2 ) ) + ( jJ - 1) 1 );



Initialization

for(i = 1; 1 <= Loc dimention; 1 ++){
matrix[i*(dimention + 2)] = i*increment + rank*(Loc dimention*increment);
new matrix[i*(dimention + 2)] = i*increment + rank*(Loc dimention*increment);
for(j] = 1; jJ == dimention; j ++){
matrix[ (i*(dimention + 2)) + j] = 0.5;
t
t

if(rank == (npe - 1)){
for( j = 0; ] <= dimention + 1; j ++){
matrix[((Loc dimention + 1)*(dimention + 2)) + (dimention + 1 - j)]
new matrix[((Loc dimention + 1)*(dimention + 2)) + (dimention + 1 -
}
}

j*¥increment;
]

1)1 = j*increment;



Communication between threads

if(rank == 0){
MPI Sendrecu{&matrlx[Loc dimention*(dimention + 2)], (dimention + 2), MPI DOUBLE, 1, 10,
&matrix[(Loc dimention + 1)*(dimention + 2)], (dimention + 2), MPI DOUBLE , 1, 1@, MPI COMM WORLD, MPI STATUS IGNORE);

}
else if(rank == (npe-1)){
MPI Sendrecu{&matrlx[dlmentlon + 2], (dimention + 2), MPI DOUBLE, (npe - 2), 10,
&matrix[0], (dimention + 2), MPI DOUBLE, (npe - 2), 10, MPI COMM WORLD, MPI STATUS IGNORE);
}

else{
MPI Sendrecv(&matrix[dimention + 2], (dimention + 2), MPI DOUBLE, (rank - 1), 10,
&matrix[@], (dimention + 2J], MPI DOUBLE, (rank - 1), 10, MPI COMM WORLD, MPI STATUS IGNORE );

MPI Sendrecv(&matrix[Loc dimention*(dimention + 2)], (dimention + 2), MPI DOUBLE, (rank + 1), 10
&matrix[(Loc dimention + 1)*(dimention + 2)], (dimention + 2),
MPI DOUBLE, (rank + 1), 16, MPI COMM WORLD, MPI STATUS IGNORE);
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T sendrcv

Shipping and receiving time
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Final graphics
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