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User program

Definition of particle

Definition of interaction

Main routine

— Initialize

— Initial condition

— Main loop
Domain decomposition <
Exchange particles <
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— Time integration
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sphroutinaf.mainl)
usefdps_module
USEUSEr=uenmed=types
implicitnone
doubleprecision,paramete me_end=10.0d0

doubleprecision,parameter:: .0d0/128.0d0

integer::i,j,k,ierr
‘ integer::psys_num,dinfo_num,tree_num
character(le 4 ee_type
doubleprecision::time_sys=0.0d0
type(fdps_controller)::fdps_ctrl
4\ callfdps_ctrl%PS_Initialize()
callfdps_ctrl%create_dinfo(dinfo_num)

callfdps_ctrl%init_dinfo(dinfo_num)
callfdps_ctrl%create_psys(psys_num,'full_particle')
callfdps_ctrl%init_psys(psys_num)
tree_type="Long,full_particle,full_particle,full_particle,Monopole
callfdps_ctrl%create_tree(tree_num,tree_type)
callfdps_ctrl%init_tree(tree_num,0)
callread_IC(fdps_ctrl,psys_num)
callcalc_gravity(fdps_ctrl,psys_num,dinfo_num,tree_num)
moduleuser_defined_types do

use,intrinsic::iso_c_binding

usefdps_vector

usefdps_super_particle

implicitnone
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callkick(fdps_ctrl,psys_num,0.5d0*dt)
time_sys=time_sys+dt
calldrift(fdps_ctrl,psys_num,dt)
callcalc_gravity(fdps_ctrl,psys_num,dinfo_num,tree_num)
callkick(fdps_ctrl,psys_num,0.5d0*dt)
type,public,bind(c)::full_particle!$fdpsFP,E¥1,EPJ,Force if(time_sys>=time_end)exit
I$fdpscopyFromForcefull_particlf(pot,pot)(acc,acc) enddo
1$fdpscopyFromFPfull_particlgfid,id)(mass,mass)(eps,eps)(pos,pos) callfdps_ctrl%PS_Finalize()
!$fdpsclearid=keep,mas endsubroutinef_main
integer(kind=c_long_long)::j

real(kind=c_ p subroutinecalc_gravity(fdps_ctrl,psys_num,dinfo_num,tree_num)
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useuser_defined_types
type(fdps_f64yg

implicitnone
endtypefull,p;rt

type(fdps_controller),intent(IN)::fdps_ctrl
A\
Fortran®o 7 )L—F >
ecalc_gravity_pp(ep_i,n ip,ep,j,_n,jp,f)bind(c)

integer,intent(IN)::psys_num,dinfo_num,tree_num

type(c_funptr)::pfunc_ep_ep,pfunc_ep_sp

callfdps_ctrl%decompose_domain_all(dinfo_num,psys_num)

callfdps_ctrl%exchange_particle(psys_num,dinfo_num)
pfunc_ep_e _funloc(calc_gravity_pp)

pfeger(c_int),intent(in),value p.n_ip pfunc_ep_s ,funloc(calc,gravity,_psp)

ype(full_particle),dimension(n_ callfdps_ctrl%calc_force_all_and_write_back(tree_num,&

type(full_particle),dimension(n_jp),intent(in)::ep_j

type(full_particle),dimension(n_ip),intent(inou

integer(c_int)::i,j

real(c_double)::eps2,poti,r3_inv,r_inv

type(fdps_f64vec)::xi,ai,rij
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pfunc_ep_ep,&

pfunc_ep_sp,&

psys_num,&

dinfo_num)
endsubroutinecalc_gravity

doi=1,n_ip subroutinekick(fdps_ctrl,psys_num,dt)
eps2=ep_i(i)%eps*ep_i(i)%eps, usefdps_vector
X

subroutinedrift(fdps_ctrl,psys_num,dt)
usefdps_vector
usefdps_module
useuser_defined_types
implicitnone
type(fdps_controller),intent(IN)::fdps_ctrl
integer,intent(IN)::psys_num
doubleprecision,intent(IN)::dt
integer::i,nptcl_loc
type(full_particle),dimension(:),pointer::ptcl

type(fdps_controller),intent(IN)::fdps_ctrl
integer,intent(IN)::psys_num
+rij :/" y : nptcl_loc=fdps_ctrl%get_nptcl_loc(psys_num)
+rij%z callfdps_ctrl%get_psys_fptr(psys_num,ptcl)
r_in invep_j(j)%mass nullif
inver i y(ptcl)
r3_inv=r3_inv’r_inv endsubroutinekick
poti=poti-r_inv
enddo

usefdps_module
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7 i _i(j)%pos %y doubleprecision,intent(IN)::dt
+eps?2 doi=1,nptcl_loc
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(i) %pot=f(i)%pot+poti

useuser_defined_types
rij%z=xi%z-ep_j(j)%pos%z integer::i,nptcl_loc
r_inv=1.0d0/sqrt(r3_inv) ptcl(i)%vel=ptcl(i)%vel+ptcl(i)%acc*dt
ai%y=ai%y-r3_inv*rij%y
5kl_ — )l:t- f(i)%acc=f(i)%acc+ai
@ % ! enddo
3 endsubroutinecalc_gravity_pp

implicitnone
r3_inv=rij%x*rij%x& type(full_particle),dimension(:),pointer::ptcl
r3_inv=r_inv*r_inv enddo
ai%z=ai%z-r3_inv*rij%z
subroutinecalc_gravity_psp(ep_i,n_ip,ep_j,n_jp,f)bind(c)
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integer(c_int),intent(in),value ip,n_jp
type(full_particle),dimension(n_ip),intent(in)::ep_i
type(fdps_spj_monopole),dimension(n_jp),intent(in)::ep_j
type(full_particle),dimension(n_ip),intent(inout)::
integer(c_int)::i,j

real(c_double)::eps2,poti,r3_inv,r_inv
type(fdps_f64vec)::xi,ai,rij

doi=1,n_ip
eps2=ep_i(i)%eps*ep_i(i)%eps
X

)%p0os%x

ai%z=ai%z-r3_inv*rij%z
oti-r_inv

f(i)%pot=f(i)%pot+poti
f(i)%acc=f(i)%acc+ai
enddo
endsubroutinecalc_gravity_psp

endmoduleuser_defined_types

nptcl_loc=fdps_ctrl%get_nptcl_loc(psys_num)

callfdps_ctrl%get_psys_fptr(psys_num,ptcl)

doi=1,nptcl_loc
ptcl(i)%pos=ptcl(i)%pos+ptcl(i)%vel*dt

enddo

nullify(ptcl)

endsubroutinedrift

subroutineread_IC(fdps_ctrl,psys_num)

usefdps_module
useuser_defined_types
implicitnone
type(fdps_controller),intent(IN)::fdps_ctrl
integer,intent(IN)::psys_num
character(le
character(le
integer::i,myrank,nptcl_loc
character(len=64 ame,proc_num
type(full_particle),dimension(:),pointer::ptcl
myrank=fdps_ctri%get_rank()
write(proc_num,"(i5.5)")myrank
fname=trim(root_dir)//"/"&
/itrim(file_prefix)//proc_num//".dat"
open(unit=9,fil rim(fname),action="read',form="unformatted’, &
acces tream',status="'old")
read(9)nptcl_loc
callfdps_ctrl%set_nptcl_loc(psys_num,nptcl_loc)
callfdps_ctrl%get_psys_fptr(psys_num,ptcl)
doi=1,nptcl_loc
read(9)ptcl(i)%id,ptcl(i)%mass,ptcl(i)%eps,&
ptcl(i)%pos%x,ptcl(i)%pos%y,ptcl(i)%pos%z, &
ptcl(i)%vel%x,ptcl(i)%vel%y,ptcl(i)%vel%z

enddo
close(unit=9)
nullify(ptcl)
endsubroutineread_IC
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