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(

double A[100][100][100];

read(fd, A, sizeof(A));

write(fd, A, sizeof(A));

7 ' X < X 9 :

double precision A(100,100,100)

read (iunit) A

write (iunit) A
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d L
double A[100/nodes][100][100];

double precision(100,100,100/nodes)

f L
nodes=x*x

double A[100/x][100/x][100];

double precision(100,100/nodes,100/nodes)

g L
nodes=y*y*y

double A[100/y][100/y][100/y];

double precision(100/nodes,100/nodes,100/nodes)
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(

double A[100/nodes][100][100];

lseek(fd, 100*100*(100/nodes)*nodenum, SEEK_SET);

write(fd, A, 100*100*(100/nodes)*sizeof(double));
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double A[100/x][100/x][100];

jcoord = (nodenum/x);

icoord = (nodenum%x);

for (i=0; i<(100/x); i++){

lseek(fd, (100*sizeof(double)*(icoord*(100/x) +

100*(jcoord*(100/x) + i), SEEK_SET);

write(fd, A[i][0], 100* (100/x)*sizeof(double));

}
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double A[100/y][100/y][100/y];

kcoord = (nodenum/y*y);

jcoord = ((nodenum/y)%y);

icoord = (nodenum%y);

for (k=0; k<(100/y); k++)

for (j=0; j<(100/y); j++){

lseek(fd, sizeof(double)*(icoord*(100/y) +

100*(jcoord*(100/y) + j) +

100*(kcoord*(100/y) + k), SEEK_SET);

write(fd, A[k][j], (100/y)*sizeof(double));

}
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void setiomode(int f ildes, int iomode );

SUBROUTINE SETIOMODE(unit, iomode)

int gopen(const char *path,int of lag,int iomode,mode_t mode );

SUBROUTINE GOPEN(unit, path, iomode)
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double A[100/nodes][100][100];

lseek(fd, 100*100*(100/nodes)*nodenum, SEEK_SET);

write(fd, A, 100*100*(100/nodes)*sizeof(double));
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double A[100/nodes][100][100];

lseek(fd, 100*100, SEEK_SET);

write(fd, A, 100*100*(100/nodes)*sizeof(double));
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SUBROUTINE CREAD(unit, buffer, nbytes)

SUBROUTINE CWRITE(unit, buffer, nbytes)
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long iwrite(int f ildes, char *buffer, unsigned int nbytes );

INTEGER FUNCTION IWRITE(unit, buffer, nbytes)

long iread(int f ildes, char *buffer, unsigned int nbytes );

INTEGER FUNCTION IREAD(unit, buffer, nbytes)

long iodone(long id );

INTEGER FUNCTION IWRITE(unit, buffer, nbytes)
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pious_popen(group, path, view, map, faultmode, of lag, mode, seg);

pious_sopen(dsv, dsvcnt, group, path, view, map, faultmode, of lag,

mode);

pious_open(path, of lag, mode);
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pious_close(fd);
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pious_popen(group, path, PIOUS_INDEPENDANT, 1, PIOUS_VOLATILE,

of lag, mode, seg);
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pious_read(fd, buf, nbytes);

pious_oread(fd, buf, nbytes, offset); /* updates f ile pointer */

pious_pread(fd, buf, nbytes, offset); /* does not update pointer */

= " 0 - $

pious_write(fd, buf, nbytes);

pious_owrite(fd, buf, nbytes, offset); /* updates f ile pointer */

pious_pwrite(fd, buf, nbytes, offset); /* does not update pointer */
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double A[100/nodes][100][100];

pious_swrite(fd, A, 100*100*(100/nodes)*sizeof(double),

100*100*(100/nodes)*nodenum);
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int Size[dimensions] = {rows, cols};

int Procs[dimensions] = {procs_dim_1, procs_dim_2};

int Distribution[dimensions][2] = {{BLOCK_DISTRIBUTION,0},

{CYCLIC_DISTRIBUTION, block_size}};

int OCLA_size[dimensions] = {OCLA_DIM_0, OCLA_DIM_1];

int ICLA_size[dimensions] = {ICLA_DIM_0, ICLA_DIM_1];

int overlap_info[dimensions][2] = {{up, down}, {left, right}};

OCAD *OCADp;

OCADp = PASSION_mallocOCAD(dimensions, ROW_MAJOR);

PASSION_f ill_OCAD(OCADp, Size, Distribution, Procs, OCLA_size,

ICLA_size, overlap, sizeof(double));
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fp=PASSION_open(f ilename, header_size);
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PASSION_close(fp);
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PASSION_write_header(fp, buf);

PASSION_read_header(fp, buf);
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PASSION_write(fp, OCADp, Array);

PASSION_read(fp, OCADp, Array);
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int AccessArray[dimensions][3]; /* specif ies what part of the larger

out-of-core array you want to access */

PASSION_read_section(fp, ACADp, Array, i, j, AccessArray);

PASSION_write_section(fp, OCADp, Array, i, j, AccessArray);

pfptr = PASSION_read_prefetch(fp, OCADp, Array, i, j, AccessArray);

PASSION_prefetch_wait(pfptr);
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AccessArray[dimensions][3]; /* specif ies what part of the larger

out-of-core array you want to access */
PASSION_global_read(fp, OCADp, Array, i, j, AccessArray, nprocs);

PASSION_global_write(fp, OCADp, Array, i, j, AccessArray, nprocs);
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4 displacement £ ) J J . $ - - ) E $ A 0 * * 0 * A ) J H # $
4 etype £ $ # $ 3 $ * - ! " F G ! - ! - F , $
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 MPIO_Open()

- 0 3 $ P
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MPI_BYTE, MPI_DOUBLE
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f iletype
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offset = get_f ile_pointer_value();

update_f ile_pointer(size_of_request);
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MPIO_Open(comm, f ilename, amode, disp, etype, f iletype, moffset,

hints, fh)

MPIO_Close(fh)

MPIO_Fle_control(fh, size, command, arg)

MPIO_Seek(fh, offset, whence)
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Positioning Synchronism
Coordination

independent collective

explicit
offset

blocking
(synchronous)

MPIO_Read MPIO_Read_all

MPIO_Write MPIO_Write_all

nonblocking
(asynchronous)

MPIO_Iread MPIO_Iread_all

MPIO_Iwrite MPIO_Iwrite_all

individual
file pointers

blocking
(synchronous)

MPIO_Read_next MPIO_Read_next_all

MPIO_Write_next MPIO_Write_next_all

nonblocking
(asynchronous)

MPIO_Iread_next MPIO_Iread_next_all

MPIO_Iwrite_next MPIO_Iwrite_next_all

shared
file pointer

blocking
(synchronous)

MPIO_Read_shared MPIO_Read_shared_all

MPIO_Write_shared MPIO_Write_shared_all

nonblocking
(asynchronous)

MPIO_Iread_shared MPIO_Iread_shared_all

MPIO_Iwrite_shared MPIO_Iwrite_shared_all
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MPIO_Open(MPI_COMM_WORLD,”file”, MPIO_RDWR|MPIO_CREATE, 0,

MPI_BYTE, MPI_BYTE, NULL, &fh);

MPIO_Write_next(fh, buff, MPI_BYTE, count, status);

MPIO_Read_next(fh, buff, MPI_BYTE, count, status);

MPIO_Seek(fh, offset, whence);

d L G 0 . - " 0 E @ - 0 ) * U @ . 0 * A 6  % ' Z ' , $ * . ? ) I * ! E ) C $ W

double A[100/nodes][100][100]; MPIO_Status status;

MPIO_Seek(fh, 100*100*(100/nodes)*nodenum, MPIO_SEEK_SET);

MPIO_Write_next(fh, A, MPI_BYTE,

100*100*(100/nodes)*sizeof(double), &status);
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double A[100/x][100/x][100];MPIO_Status status;

jcoord = (nodenum/x);

icoord = (nodenum%x);

for (i=0; i<(100/x); i++){

MPIO_Seek(fd, (100*sizeof(double)*(icoord*(100/x) +

100*(jcoord*(100/x) + i), MPIO_SEEK_SET);

MPIO_Write_next(fh, A[i][0], MPI_BYTE,

100*(100/x)*sizeof(double), &status);

}
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double A[100/y][100/y][100/y];MPIO_Status status;

icoord = (nodenum/y*y);

jcoord = ((nodenum/y)%y);

kcoord = (nodenum%y);

for (i=0; i<(100/y); i++)

for (j=0; j<(100/y); j++){

MPIO_Seek(fd, sizeof(double)*(kcoord*(100/y) +

100*(jcoord*(100/y) + j) +

100*(icoord*(100/y) + i), MPIO_SEEK_SET);

MPIO_Write_next(fh, A[i][j], MPI_BYTE,

(100/y)*sizeof(double), &status);

}
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5 ! . 0 + - F , $ .
double A[100/nodes][100][100]; MPIO_Status status;

MPIO_Open(MPI_COMM_WORLD,”file”, MPIO_RDWR|MPIO_CREATE, 0,

MPI_DOUBLE, MPI_DOUBLE, NULL, &fh);

MPIO_Seek(fh, 100*100*(100/nodes)*nodenum, MPIO_SEEK_SET);

MPIO_Write_next(fh, A, MPI_DOUBLE, 100*100*(100/nodes), &status);

( ) * - 0 A @ ) @ . - F , $ .
MPI_Datatype type;

MPI_type_contiguous(100*100*(100/nodes), MPI_DOUBLE, & type );

MPIO_Open(MPI_COMM_WORLD,”file”, MPIO_RDWR|MPIO_CREATE, 0,

type , type , NULL, &fh);

MPIO_Seek(fh, nodenum, MPIO_SEEK_SET);

MPIO_Write_next(fh, A, type , 1, &status);
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double A[100/x][100/x][100];MPIO_Status status; MPI_Datatype type2 ;

jcoord = (nodenum/x);

icoord = (nodenum%x);

MPI_type_contiguous(100*(100/x), MPI_DOUBLE, & type2 );

MPIO_Open(MPI_COMM_WORLD,”file”, MPIO_RDWR|MPIO_CREATE, 0,

type2 , type2 , NULL, &fh);

for (i=0; i<(100/x); i++){

MPIO_Write(fh, (icoord + 100*jcoord + i*x), A[i][0],

type2 , 1, &status);

}
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MPIO_Type_nd_array(ndims, sizes, subsizes, starts, order,

element, outtype)

ndims - number of dimensions

sizes - size of full data structure

subsizes - size of the submatrix being described

starts - starting point of each submatrix dimension

order - C or FORTRAN order

element - datatype of each matrix element

outtype - new datatype being created
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sizes[0]=100/y; sizes[1]=100/y; sizes[2]=100/y;

subsizes[0]=100/y; subsizes[1]=100/y; subsizes[2]=100/y;

starts[0]=0; starts[1]=0; starts[2]=0;

order=0; /* C Order - column major */

MPIO_Type_nd_array(3, sizes, subsizes, starts, order,

MPI_DOUBLE, &buftype);
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icoord = (nodenum/y*y);

jcoord = ((nodenum/y)%y);

kcoord = (nodenum%y);

sizes[0]=100; sizes[1]=100; sizes[2]=100;

subsizes[0]=100/y; subsizes[1]=100/y; subsizes[2]=100/y;

starts[0]=icoord*100/y; starts[1]=jcoord*100/y;

starts[2]=kcoord*100/y;

order=0; /* C Order - column major */

MPIO_Type_nd_array(3, sizes, subsizes, starts, order,

MPI_DOUBLE, &f iletype);
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MPIO_Open(MPI_COMM_WORLD,”file”, MPIO_RDWR|MPIO_CREATE, 0,

MPI_DOUBLE, f iletype , NULL, &fh)

% * G $ , $ * G $ * -

MPIO_Write(fh, 0, A, buftype, 1, &status)

( ) # # $ + - 0 C $

MPIO_Write_all(fh, 0, A, buftype, 1, &status)
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4 8 : % M . - F # $ ! * G ? 0 A ? # $ C $ # ) , $ " ! - 0 ) * . @ , , ) " -
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Interface Base
Collective
Support

Views
Asynchronous

Support
Offset

Support

PIOFS OS no Linear,
Partitioned

no File Pointer

PFS OS yes Linear,
Partitioned

yes File Pointer

PIOUS Library no Linear,
Partitioned

no Explicit Offset,
File Pointer

PASSION Library yes Linear,
Partitioned

yes Explicit Offset

MPI-IO Library yes Linear,
Partitioned

yes Explicit Offset,
File Pointer
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@

double precision u(5, -2:IMAX+1,  -2:JMAX+1,  -2:KMAX+1, ncells)4   $ # $ 3 $ * - . , $ " G ! - ! , ) 0 * -
4 $ 2 - " ! " ) ) 3 J ) " E ) @ * G ! " F + ) * G 0 - 0 ) * .
4 3 @ # - 0 , # $ + $ # # . , $ " * ) G $ ; . a " - U * @ 3 * ) G $ . W

` $ # , $ " C ! " 0 ! E # $ .

cell_size(dim, cell)4 . 0 ^ $ ) J @ ! # ) * A G 0 3 $ * . 0 ) * N G 0 3 O J ) " + $ # # N + $ # # O
cell_low(dim, cell)4 # ) I $ . - 0 * G $ 2 ) J G 0 3 $ * . 0 ) * N G 0 3 O J ) " + $ # # N + $ # # O
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iseek=0
       call MPIO_Open(comm_solve,
     $          ‘ufs:/scratch1/out.mpiio.simple’,
     $          MPIO_WRONLY+MPIO_CREATE,
     $          iseek, MPI_DOUBLE_PRECISION, MPI_DOUBLE_PRECISION,
     $          MPIO_OFFSET_RELATIVE, 0, fp, ierr)
       idump=0
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do cio=1,no_cells

do kio=0, cell_size(3,cio)-1
do jio=0, cell_size(2,cio)-1

iseek=5*(cell_low(1,cio) +
     $                   PROBLEM_SIZE*((cell_low(2,cio)+jio) +
     $                   PROBLEM_SIZE*((cell_low(3,cio)+kio) +
     $                   PROBLEM_SIZE*idump)))

count=5*cell_size(1,cio)

call MPIO_Write(fp, iseek,
     $                  u(1,0,jio,kio,cio),
     $                  MPI_DOUBLE_PRECISION, count,
     $                  mstatus, ierr)

enddo
enddo

enddo
idump = idump + 1
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call MPI_Type_contiguous(5, MPI_DOUBLE_PRECISION,
     $                          element, ierr)
       call MPI_Type_commit(element, ierr)
       call MPI_Type_extent(element, eltext, ierr)
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do  c = 1, ncells
sizes(1) = IMAX+4

           sizes(2) = JMAX+4
           sizes(3) = KMAX+4
           subsizes(1) = cell_size(1, c)
           subsizes(2) = cell_size(2, c)
           subsizes(3) = cell_size(3, c)

starts(1) = 2
           starts(2) = 2
           starts(3) = 2

           call MPIO_Type_nd_array(3, sizes, subsizes, starts,
     $          1, element, cell_btype(c), ierr)
           cell_blength(c) = 1
           cell_disp(c) = eltext*(IMAX+4)*(JMAX+4)*(KMAX+4)*(c-1)

enddo
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cell_blength(ncells+1) = 1
       cell_btype(ncells+1) = MPI_UB
       cell_disp(ncells+1) =
     $            eltext*(IMAX+4)*(JMAX+4)*(KMAX+4)*ncells

       call MPI_Type_struct(ncells+1, cell_blength, cell_disp,
     $            cell_btype, combined_btype, ierr)
       call MPI_Type_commit(combined_btype, ierr)
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do  c = 1, ncells
           sizes(1) = PROBLEM_SIZE
           sizes(2) = PROBLEM_SIZE
           sizes(3) = PROBLEM_SIZE

subsizes(1) = cell_size(1, c)
           subsizes(2) = cell_size(2, c)
           subsizes(3) = cell_size(3, c)

           starts(1) = cell_low(1,c)
           starts(2) = cell_low(2,c)
           starts(3) = cell_low(3,c)

call MPIO_Type_nd_array(3, sizes, subsizes, starts,
     $          1, element, cell_ftype(c), ierr)
           cell_blength(c) = 1
           cell_disp(c) = 0
       enddo
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call MPI_Type_struct(ncells, cell_blength, cell_disp,
     $            cell_ftype, combined_ftype, ierr)
       call MPI_Type_commit(combined_ftype, ierr)
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iseek=0
call MPIO_Open(comm_solve,’ufs:/scratch1/out.full.mpiio’,

     $          MPIO_WRONLY+MPIO_CREATE,
     $          iseek, element, combined_ftype,
     $          MPIO_OFFSET_RELATIVE, 0, fp, ierr)

= " 0 - $ . - $ ,

call MPIO_Write_all(fp, iseek, u,
     $                    combined_btype, 1, mstatus, ierr)
              call MPI_Type_size(combined_btype, iosize, ierr)
              iseek = iseek + iosize/eltext


