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MPI. Message Passing Interface
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FDTD

Program
Call INIT
Call SETUP

Do N=1, NSTOP
Call E_FIELD
Call E-PML
T=T+DT/2
Call H_FIELD
Call H-PML
T=T+DT/2
End do



MPI FDTD

Program
Include ‘mpif.h’

MPI. Message Passing Interface

Call MPI_INIT

=0 FDTD

Do N=1,NSTOP
Call E Subspace 6 Subspace 7
Call E-PML

Call MPI_SEND (E)

Call MPI_RECV (E) CPUO - Subspace 0

T=T+DT/2 _CPUl = Subspace 1| g pspace 4| Subspace 5
Call H : 2 °
Call H-PML CPU7 - Subspace 7

Subspace 0| Subspace 1
Call MPI_SEND (H)

Call MPI_RECV (H)
T=T+DT/2

End do

Call MPI_FINALIZE
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E-Field Computation: E"™(i, j,k) < H"™?(i-1 j-1k-1)
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MPI

ID
integer myrank

integer ierr

MPI
call MP1_INIT(ierr)

ID
call MPI_COMM_RANK(MPI_COMM_WORLD, myrank, ierr)

MPI
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MPI_TYPE_VECTOR

MPI_TYPE_VECTOR
lerr
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integer jkplan
integer kiplan
integer ijplan

call MPI_TYPE_VECTOR(
&  3*(KK+1)*(JJ+1), 1, (11+1),
& MPI_DOUBLE_PRECISION, jkplan, ierr)

call MPI_TYPE_VECTOR(
&  3¥(KK+1), (II+1)*1, (I1+1)*(JJ+1),
& MPI_DOUBLE_ PRECISION, kiplan, ierr)

call MPI_TYPE_VECTOR(
& 3, (JI+L)*(11+1)*1, (II+1)*(II+1)*(KK+1),
& MPI_DOUBLE_PRECISION, ijplan, ierr)

call MPI_TYPE_COMMIT (jkplan, ierr)
call MPI_TYPE_COMMIT (kiplan, ierr)
call MPI_TYPE_COMMIT (ijplan, ierr)




C MPI E Field
if (mod(myrank,2).eq.1) then
C 1,3,5,7 0,2,4,6
call MPI_SEND (E( 1,1,1,1),1, jkplan, myrank-1,
& tag(1), MPI_COMM_WORLD, ierr)
else
C 0,246 1,357
call MPI_RECV(E(lI+1,1,1,1),1, jkplan, myrank+1,
& tag(1), MPI_COMM_WORLD, status, ierr)

endif




C MPI H Field
if (mod(myrank,2).eq.0) then
C 0,246 1,357
call MPI_SEND (H(l1,0,0,1),1, jkplan, myrank+1,
& tag(1), MPI_COMM_WORLD, ierr)
else
C 1,35, 7 0,2,4,6
call MPI_RECV (H( 0,0,0,1),1, jkplan, myrank-1,
& tag(1), MPI_COMM_WORLD, status, ierr)

endif
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Dual CPU
PC 4
CPU Pentinum
1.26GHz
2GB x 8
oS TurboLinux 7

Intel Fortran
(Fortran 90)
NIC

Nagoya Institute of Technology, Japan



e MPICH

e MPICH
e nfs
e® mount /etc/fstab

host namel: /home /nfs
- mpif90 filename.f

- mpirun —-Np 8 —nolocal a.out&
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