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MPI_Allgatherv

int MPI Allgatherv (

void
int

*send buffer,
send cnt,

MPI Datatype send type,

void
int
int

*receive buffer,
*receive cnt,
*receive disp,

MPI Datatype receive type,
MPI Comm communicator)
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create_mixed_xfer_arrays

void create_mixed_xfer_arrays (

int id, /* IN - Process rank x/
int p, /* IN — Number of processes x/
int n, /* IN — Total number of elements x/

int sxcount, /% OUT - Array of counts %/
int xxdisp) /% OUT - Array of displacements x/

int 1i;

xcount = my_malloc (id, p * sizeof(int));
xdisp = my_malloc (id, p * sizeof(int));
(*xcount) [0] = BLOCK_SIZE(O,p,n);
(*xdisp) [0] = 0;
for (i = 1; 1 < p; i++) {
(kdisp) [1] = (*disp) [i-1] + (*kcount) [i-1];
(xcount) [i] = BLOCK_SIZE(i,p,n);
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Execution Time (msec)
p| Predicted Actual | Speedup Mflops
1 63.4 63.4 1.00 31.6
2 324 32.7 1.94 61.2
3 223 22.7 2.79 88.1
4 17.0 17.8 3.56 1124
5 14.1 15.2 4.16 131.6
6 12.0 133 4.76 1504
7 10.5 12.2 5.19 163.9
8 94 11.1 5.70 180.2
16 5.7 7.2 8.79 2717.8
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MPI Scatterv

int MPI Scatterv (

void *send buffer,
int *send cnt,

int *send disp,

MPI Datatype send type,
void *receive buffer,
int receive cnt,
MPI Datatype receive type,
int root,

MPI Comm communicator)
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MPI_Gatherviii$:

int MPI Gatherv (

void *send buffer,
int send cnt,

MPI Datatype send type,
void *receive buffer,
int *receive cnt,
int *receive disp,
MPI Datatype receive type,
int root,

MPI Comm communicator)
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MPI_Alltoallvii$2

int MPI Alltoallv (

void *send buffer,
int *send cnt,

int *send disp,

MPI Datatype send type,
void *receive buffer,
int *receive cnt,
int *receive disp,

MPI Datatype receive type,
MPI Comm communicator)
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Benchmarking £ 2%

Execution Time (msec)

p| Predicted Actual | Speedup Mflops
1 63.4 63.8 1.00 314
2 324 329 1.92 60.8
3 22.2 22.6 2.80 88.5
4 17.2 17.5 3.62 1143
5 143 14.5 437 1379
6 12.5 12.6 5.02 158.7
7 113 11.2 5.65 178.6
8 104 10.0 6.33 200.0
16 8.5 7.6 8.33 263.2
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MPI_Dims create

int MPI Dims create (
int nodes,

/* Input - Procs in grid */

int dims,
/* Input - Number of dims */

int *size)
/* Input/Output - Size of
each grid dimension */



MPI Cart _create

int MPI Cart create (
MPI Comm old comm, /* Input - old communicator */

int dims, /* Input - grid dimensions */
int *size, /* Input - # procs in each dim */
int *periodic,

/* Input - periodic[j] is 1 if dimension j

wraps around; 0 otherwise */

int reorder,
/* 1 if process ranks can be reordered */

MPI Comm *cart comm)
/* Output - new communicator */



Using MPI_Dims_create and
MPI Cart _create

MPI Comm cart comm;
int p;

int periodic[2];
int size[2];

size[0] = size[l] = 0;

MPI Dims create (p, 2, size);

periodic[0] = periodic[l] = O0;

MPI Cart create (MPI_COMM WORLD, 2, size,
l, &cart comm);
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Header for MPI Cart rank

int MPI Cart rank (

MPI Comm comm,
/* In - Communicator */

int *coords,
/* In - Array containing process’

grid location */

int *rank)

/* Out - Rank of process at
specified coords */



Header for MPI Cart coords

int MPI Cart coords (
MPI Comm comm,
/* In - Communicator */
int rank,
/* In - Rank of process */
int dims,
/* In - Dimensions in virtual grid */
int *coords)
/* Out - Coordinates of specified
process in virtual grid */



read_checkerboard _matrix

void read_checkerboard_matrix (char *s, void *xksubs , void
*kstorage, MPI_Datatype dtype, int *m, 1int *xn, MPI_Comm
grid_comm) {

int dest_id; /x Rank of receiving proc */

int dest_coord[2]; /% Process coords */

int grid_id; /% Process rank s/

for (i=0;i<m;i++)<{
dest_coord[@]=BLOCK_OWNER(i,r,m);
dest_coord[1]=1;
MPI_Cart_rank(grid_comm, dest_coord,&dest_id);
if (grid_id==0){
/* read matrx row ‘i’'x/

/* send matrix row I to process dest_id x/

}else if (grid—_id==dest_id){
/*receive matrix row I form process 0x/
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MPI_Comm_split
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Header for MPI_Comm_split

int MPI Comm split (
MPI Comm old comm,
/* In - Existing communicator */

int partition, /* In - Partition number */

int new rank,
/* In - Ranking order of processes
in new communicator */

MPI Comm *new comm)
/* Out - New communicator shared by
processes in same partition */



Example: Create Communicators
for Process Rows

MPI Comm grid comm; /* 2-D process grid */

MPI Comm grid coords[2];
/* Location of process in grid */

MPI_Comm row comm;
/* Processes in same row */

MPI Comm split (grid comm, grid coords[O0],
grid coords[l], &row comm) ;
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Benchmarking

Procs | Predicted | Actual | Speedup | Megaflops
(msec) (msec)
1 63.4 63.4 1.00 31.6
4 17.8 174 3.64 1149
9 9.7 9.7 6.53 206.2
16 6.2 6.2 10.21 322.6
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