!   Helsinki exercise 1: right circular shift
!   Professor Glenn Luecke

!   Iowa State University
!   Fall 2008

!   Suppose there are p MPI processes each having data in a double

!   precision array A of length n. Using mpi_send and mpi_recv, write a

!   program that replaces the data in A on processor i+1 modulo(p) with

!   the data in A on processor i modulo(p), for i = 0, 1, ...., p-1.

!   Your program should work correctly for all values of p > 1 and n > 0.

!   Print the new values of A on each MPI process and check program

!   for n = 1 and p=4.

    use mpi  ! makes the mpi module available to your program

    implicit none ! type of all variable types must be declared

    integer, parameter :: n = 1 ! compiler replaces n with 1 in entire program

    integer, parameter :: dp = mpi_double_precision, comm = mpi_comm_world

    integer :: i,ierror, rankp1, rankm1

    double precision, dimension(n) :: A, B

!   OR double precision :: A(n), B(n)

!   OR double precision, allocatable :: A(:), B(:)

!      and then later in your program when you need A and B write

!   allocate(A(1:n),B(1:n))

    integer :: p, rank, status(mpi_status_size)

    call mpi_init(ierror)! must be called prior to calling other mpi routines.

    call mpi_comm_size(comm, p, ierror)  ! p = the total number of mpi processes

    call mpi_comm_rank(comm, rank, ierror) ! rank = rank of executing mpi process.

!   Initialize the array A so the A's are different on each MPI processes

    do i = 1, n

         A(i) = dble(rank)
    enddo

!  Perform the right circular shift: 
    . . . put your code here . . .
! Print new values of A

  print *,'On processor = ',rank,' A = ',A

  call mpi_finalize(ierror)

  end

!  hpc-class-% mpif90 Helsinki.hw1.f08.f90

!  hpc-class-% mpirun -np 4 a.out

!   On processor =            2  A =    1.00000000000000

!   On processor =            3  A =    2.00000000000000

!   On processor =            1  A =   0.000000000000000E+000

!   On processor =            0  A =    3.00000000000000
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