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subroutine push(np,nx,ny,x,y,vx,vy,ex,ey,ctom)

implicit none

real(8), dimension(np) 11X, Y, VX, Vy
real(8), dimension(@:nx,@:ny) :: elx, ely
real(8) :: ctom, dx, dy, dx1, dyl

integer :: np, i, ip, jp

de i = 1, np
I calcurate the electric field at the particle position

iR = i)
jp = y(i)
dx = x(1) - dble(ip)
dy = y(i) - dble(jp)
dxl = 1.0d0 - dx
dyl = 1.0d0 - dy

I electric field
exx = ex(ip ,Jjp D*dxl*dyl + ex(ip+l,jp D*dx*dyl &
+ ex(ip ,Jjp+1)*dx1l*dy + ex(ip+1l,jp+1)*dx *dy
eyy = ey(ip ,jp D*dxl*dyl + ey(ip+1l,jp D*dx *dyl &
+ ey(ip ,jp+1l)*dx1*dy + ey(ip+1l,jp+1)*dx *dy
! push particles by dt
vx(i) = vx(i) + ctom * exx * dt
vy(1) = vy(i) + ctom * eyy * dt
x(1) = x(1) + vwx(i) * dt
y(i) = y(i) + vy(i) * dt
end do

end subroutine

Program.1 Particle pushing




subroutine source(np,nx,ny,x,y,rho,chrg)

implicit none

real(8), dimension(np) 2o, W
real(8), dimension(@:nx,0@:ny) :: rho
real(8) :: chrg, dx, dy, dx1, dyl
integer :: np, 1, 1ip, Jp

do1=1, np
ip = x(i)
jp = y(i)

dx = x(i) - dble(ip)
dy = y(i) - dble(jp)
dx1 = 1.0d0 - dx
dyl = 1.0d0 - dy

rho(ip ,jp ) = rho(Cip ,jp ) + dx1 * dyl * chrg
rho(ip+1l,jp ) = rho(ip+l,jp ) + dx * dyl * chrg
rho(ip ,jp+l) = rho(ip ,jp+l) + dx1 * dy * chrg
rho(ip+1, jp+1) = rho(ip+1l,jp+l) + dx * dy * chrg

end do

end subroutine

Program.2 Charge assignment
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program pic2des
include ‘mpif.h’
impicit none
integer,parameter :: np = 1000000, &
nx = 64, ny = 64, iend = 1000, nxy=(nx+1)*(ny+1)
real(8), dimension(@:nx,@:ny) :: ex, ey, rho, phi
real(8), dimension(np) :: xe, ye, vxe, vye &
X1i, yi, vxi, vyl
real(8) :: me, mi, chrge, chrgi, ctome, ctomi
integer :: iloop
call mpi_init(ierr)
call mpi_comm_ rank(mpi_com world,myid,ierr)
call mpi_comm_size(mpi_comm world,nodes,ierr)

! set some parameters
me = 1.d0 ; mi = 1836.d0
-1.do ; chrgi = 1.d0

ctome = chrge/me ; ctomi = chrgi/mi

e —

call iniset(np,nx,ny,xe,ye,vxe,vye, * *

chrge

call iniset(np,nx,ny,xi,yi,vxi,vyi, * * - -)

call mpi_finalize(ierr)

end program

Program.4 Main Program
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call mpi_finalize(Gerr)
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DaAT THINEMIVEE W, o a7 OFENLELRGEIT, AvEe—T%
ZETHZEICEIVZITRD, WA v =R ETHNCRZ b H D,
H 453 D&% myid [ZLL T OARIZ mpi OB AMSZ LITEVELND,
call mpi_comm_rank(mpi_comm_world,myid,ierr)
2RO a7 nodes (EHAYIZ nodes & KL INLDHLAENL VY, WO =
YEa—#TiE1CPU=1node Th-o7zZ L2k s LBbhd) 1L,
call mpi_comm_size(mpi_comm_world,nodes,ierr)
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R O R 25D DR+ OREffE5r (particle pushing % 721X particle
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Z2% rho_sum & W HEHEZTEFK L, TDOH A X% nxy(=(x+D*ny+1)) &35
&L UTFDO XD ICEEEEITRYY,
call mpi_allredce(rho, rho_sum, nxy, mpi_double_precision, &
mpi_sum, mpi_comm_world, ierr)

ZOYE, FERBEEAEEATH, rho_sum Offi% rho ITRATHZMLERH D,

© ® &
¢ o
e o e © o
. o e o
PY o
8] J e o
copy-0 ]
o) Py &
 ® =
O
copy-1 @ @ o
o ® o
O
copy-2 ¢ o
O
® o
copy-3

Fig.9 Parallelization using copies for field quantities
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Fig.10 Algorithm for summation
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subroutine sumdim(nodes,myid,a,b,ndim)

implicit real*8(Ca-h,o0-z)
include'mpif.h’

integer statl(mpi_status_size)
integer stat2(mpi_status_size)
integer kmod

dimension a(ndim), b(ndim)

if(nodes.gt.1) then
call mpi_barrier(mpi_comm_world,ierr)
1 continue

kmodl = kmod
kmod = kmod*?2

if (mod(myid,kmod) .1t. kmodl) then
idiff = kmodl

else
idiff = -kmodl

endif

call mpi_isend(a,ndim,mpi_real8,myid+idiff,300, &
mpi_comm_world,ireql,ierr)

call mpi_irecv(b,ndim,mpi_real8,myid+idiff,300, &
mpi_comm_world,ireq2,ierr)

call mpi_wait(ireql,statl,ierr)

call mpi_wait(ireq2,stat2,ierr)

do 20 j = 1, ndim
a(3) = a3 + b(3>

20 continue

if (kmod .1t. nodes) goto 1

end subroutine

Program.5 Program for summation
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Fig.11 Domain decomposition in one-dimensional direction
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