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user defined.F90

B HFISADESE

module user_defined_types

@ (use, intrinsic :: iso_c_binding ] (D CEEZELDHEEEMICHELRED 1—)L (Fortran 2003M5E A)

Use Tdps_vector ] @ RO LB LB F R EHSNI=ED 1— L (FOPShHOIRE)

O[use fdps_super_particle

implicit none

Ixxkx Full particle type

©)
//Z;pe, public, bind(c) :: full_particle !'$fdps FP,EPI,EPJ],Force ‘\\\

1$fdps copyFromForce full_particle (pot,pot) (acc,acc)
1$fdps copyFromFP full_particle (id,id) (mass,mass) (eps,eps) (pos,pos)

1$fdps clear id=keep, mass=keep, eps=keep, pos=keep, vel=keep
integer(kind=c_long_long) :: id

real(kind=c_double) mass !$fdps charge Q@ RHFISADEE
real(kind=c_double) :: eps > CEZELHEEERODHEMND,

type(fdps_f64vec) :: vel !$fdps velocity

holE, RFISRAEEEERABROERICLE.

(i) bind(c)E 4. (i) C&

ELHETIOIRENDD.

(
typeﬁfdps_f64vec) :: pos !$fdps position SELEMEDHET—AE OERE. HLE.
(

A INEHNEERT
F . A—YEERR

real(kind=c_double) :: pot _ .
type(fdps_f64vec) :: ac? > FDPSIRREEST, BEH :
wd type full_particle %ﬂ%?ﬁ"é?ﬁfﬁ?’éﬂ\gh‘aﬁz -
DT — =OHER. T—ENHILTSA




Ixsxkx Interaction function (particle-particle) @ 1; 1IE% Fﬁﬂ& [ o 3
subroutine calc_gravity_pp(e[QjL n_ip,ep_j,n_jp,f)|bind(c) . EE x O) EFJz
integer(c_int), intent(in)$ valuel:: n_ip,n_jp ; ‘
type(full_particle), dimension(n_ip), intent(in) :: ep_i @ blnd(C)E'L&._?ﬁ‘M\g-
type(full_particle), dimension(n_jp), intent(in) :: ep_j
type(full_particle), dimension(n_ip), intent(inout) :: f
I* Local variables

i (c_int) :: i,j i Sy [ — . Hehr [ — e LS
tgzi%iidcc)ag?;) o épgz,poti, r3_inv, r_inv @ *ﬁ%;&(»ﬁmj—ég | *;ﬂklivalueﬁ'lib\zz\g.

type(fdps_f64vec) :: xi,ai,rij > hIF (EELEZIETRT AXT—T—K T, (FDPSTEERINT)
b @S oS HEERBHOERICHESED=HRHELLS.

do i=1,n_ip
eps2 = ep_i(i)%eps * ep_i(i)%eps
x1 = ep_i(i)%pos

= 0.0d0
potl = 0.0d0
n i ~ ==+
do :-l}o/o; 12 Xi%X - ep j(j)%pos%x @ *HE1,Em O)E1$E"]7Ld‘q:§€%%'
rij%y = xi%y - ep_j(j)%pos%y > SR EAFELOTE2RADEHEZTOTLS.
i D ertm | - BB T CEREEORAN S, WEGORAEEE
+ rijsyxrijsy & FERALTEE.
+ rij%zxrij%sz &
+ eps2
r_inv = 1.0d0/sqrt(r3_inv)
r3_inv = r_inv * r_inv
r_inv = r_inv x ep_j(j)%mass
r3_inv = r3_inv * r_inv
ai%x = ai%x - r3_inv * rij%x
ai%y = ai%y - r3_inv * rij%y
ai%z = ai%z - r3_inv % rij%z
poti = poti - r_inv
end do
f(i)%spot = f(i)%pot + poti
f(i)%acc = f(i)%acc + ai
end do

end subroutine calc_gravity_pp
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Ixxkk Interaction function (particle-super particle)
subroutine calc_gravity_psp(ep_i,n_ip,ep_j,n_jp,f) bind(c)

integer(c_ 1nt), intent(in), value :: n_ip,n_jp
imension(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) :: f

Ix Local variables

meger(e vy iy (7 BEFAAEARAOS ST, BT

real(c_double) :: eps2,poti,r3_inv,r_inv .
type(fdps_f64vec) :: xi,ai,rij 1§Fﬁ'§—%)dz‘§75‘355.
do i=1,n_ip > l—ﬁj—Ffﬁ%éhévu—TjQlaHmEﬁtht
eps2 = ep_i(i)%eps * ep_i(i)%eps BRFETHAVENDD.
xi = ep_i(i)%pos
ai = 0.0d0
poti = 0.0d0
do j=1,n_jp
rij%sx = xi%x — ep_j(])%pos%sx
rijsy = xi%y — ep_j(j)%possy
rij%z = xi%z - ep_j(j)%pos%z
r3_inv = rij%xxrij%sx &
+ rij%syxrijsy &
+ rij%zxrij%z &
+ eps2
r_inv = 1.0d0/sqrt(r3_inv)
r3_inv = r_inv x r_inv
r_inv = r_inv x ep_j(j)%mass
r3_inv = r3_inv % r_inv
ai%x = ai%x - r3_inv * rij%x
ai%y = ai%y - r3_inv * rij%y
ai%z = ai%z - r3_inv * rij%z
poti = poti - r_inv
end do
f(i)%spot = f(i)%pot + poti
f(i)%sacc = f(i)%acc + ai

end do
end subroutine calc_gravity_psp

end module user_defined_types
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f main.F90

'/////////////////////// <MAIN ROUTINE-> ////////////////////

%bﬁ‘mut;ge L maind D A—Fa—REFFRTHTIL—F> f_main() DHhIZELE.
use ps_modute
Use user_detined_types (2) FDPSMFortran FHAPIZ{EAT 5= DEDa1—/L.

implicit none
I+ Local parameters

integer, parameter :: ntot=2%%x10

I-(force parameters)

real, parameter :: theta = 0.5

integer, parameter :: n_leaf_limit = 8

integer, parameter :: n_group_limit = 64

I-(domain decomposition)

real, parameter :: coef_ema=0.3

'-(timing parameters)

double precision, parameter :: time_end = 10.0d0

double precision, parameter :: dt = 1.0d0/128.0d0

double precision, parameter :: dt_diag = 1.0d0/8.0d0

double precision, parameter :: dt_snap = 1.0d0

| 1 _—
3 Ix local variables @ FortranFﬁAPI’E?E{ 7677Zf‘&)6

type(fdps_controller) :: fdps_ctrl o .
Type(c_funptr) :: pfunc_ep_ep,pfunc_ep_sp  fdps_controller7 2 AMDA T I E AR,
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Ix Initialize FDPS
®[call fdps_ctr1%sPS_Initialize() ] @ FDPSO)*JJ;H’H“:

(1% Create domain info object

@| call fdps_ctriscreate_dinfo(dinfo_num) @ fBIEEHRA T OO MD £ L & FHAE

\call fdps_ctrl%sinit_dinfo(dinfo_num, coef_ema)

I+ Create particle system object | @*ﬁ?ﬁ#j&:bhd)iﬁt&@,ﬁﬂt

@| call fdps_ctrl%screate_psys(psys_num,'full_particle’
\call fdps_ctrisinit_psys(psys_num)

(1% Create tree object

call fdps_ctrlscreate_tree(tree_num, &

@ "Long, full_particle, full_particle, full_particle,Monopole")
call fdps_ctr1%sinit_tree(tree_num,ntot,theta, &

\ n_leaf_limit,n_group_limit)

Ix Make an initial condition @“J'J_T7917|‘®$5‘2 &*ﬂ,ﬁﬂﬂﬁ

call setup_IC(fdps_ctrl,psys_num,ntot)

(~ . g .
I* Domain decomposition and exchange particle

® [ call fdps_ctrlsdecompose_domain_all(dinfo_num,psys_num)| (5) BI85 El & flF 3L Hh
call fdps_ctri%sexchange_particle(psys_num,dinfo_num)
-

ﬂk Compute force at the initial time \ @*ﬁﬁﬂzﬁﬁo)%’l’ﬁ

pfunc_ep_ep = c_funloc(calc_gravity_pp) )
pfunc_ep_sp = c_funloc(calc_gravity_psp) > HEFRBMOBHBRA 2%l
® | call fdps_ctrlscalc_force_all_and_write_back(tree_num, & AR #c funlocTHFL., TheEx
pfunc_ep_ep, & APIDEIHIZTELTLNS.
pfunc_ep_sp, &
psys_num, &

\\7 dinfo_num) )
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I+ Compute energies at the initial time

clear = .true.
call calc_energy(fdps_ctrl,psys_num,etot@,ekin@,epot®,clear)

I+ Time integration
time_diag = 0.0d0

time_snap ; 0.0d0
timeisys = 0.0d0
num_loop = 0 .
OleeJ O EREESIL—T OB
! utpu

1if (fdps_ctrisget_rank() == 0) then
! write(x,50)num_loop,time_sys
! 50 format('(num_loop, time_sys) = ',i5,1x,1es25.16e3)
lend if
if ( (time_sys >= time_snap) .or. &
(((time_sys + dt) - time_snap) > (time_snap — time_sys)) ) then
call output(fdps_ctrl,psys_num)
time_snap = time_snap + dt_snap
end if

I+« Compute energies and output the results

clear = .true.
call calc_energy(fdps_ctrl,psys_num,etotl,ekinl,epotl,clear)
if (fdps_ctrlsget_rank() == @) then

if ( (time_sys >= time_diag) .or. &
(((time_sys + dt) - time_diag) > (time_diag - time_sys)) ) then
write(x,100)time_sys, (etotl-etot0)/etot0
100 format("time: ",1es20.10e3,", energy error: ",1les20.10e3)
time_diag = time_diag + dt_diag
end if
end if

FDPSHEE £
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I Leapfrog: Kick-Drift

call kick(fdps_ctrl,psys_num,0.5d0oxdt)
time_sys = time_sys + dt

call drift(fdps_ctrl,psys_num,dt)

I+ Domain decomposition & exchange particle
if (mod(num_loop,4) == 0) then
call fdps_ctrl%sdecompose_domain_all(dinfo_num,psys_num)
end if
call fdps_ctrl%sexchange_particle(psys_num,dinfo_num)

I Force calculation

pfunc_ep_ep = c_funloc(calc_gravity_pp)

pfunc_ep_sp = c_funloc(calc_gravity_psp)

call fdps_ctrl%scalc_force_all_and_write_back(tree_num,
pfunc_ep_ep,
pfunc_ep_sp,
psys_num,
dinfo_num)

I* Leapfrog: Kick

call kick(fdps_ctrl,psys_num,0.5d0xdt)

&
&
&
&

I Update num_loop
num_loop = num_loop + 1

I Termination
if (time_sys >= time_end) then
exit

o] @ HMESIL—TORT

7

I Finalize FDPS 0 ] @ FDPSO)%%T@IE

call fdps_ctrl%sPS_Finalize

end subroutine f_main
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EH DM

® ZELLIEFDPSIZIH BT 2 F 2 —R) 7 IILEHELZELY,
((SFDPS)/doc/doc_tutorial_ftn_ja.pdf)

o HHLTIELV=/\VaVIZFDPSEA HoO—KL,. Yo T )L
O—K%
(1) AH{EEEL
(2) ALwkifiFl] (OpenMP)
(3) /N\ATykitiF| (OpenMP + MPI)
D3INFZ—ZDNTaA /NS IL-ZET
[(+EANZR] EH: cold collapse FEIRE. FiK: EE K ERIRE

ZTD®&. Rz
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FDPS$ERX

B FDPSIERXDIESE

/@) }ﬁ(ij_:—’)'lﬁl_]7ﬁ§20)l—*fﬁﬁﬂ(FullParﬁcle§2[FP], EssentialParticlel®![EPT],
EssentialParticle)®![EPJ], Forceﬁi_‘[Force])':ﬁmj—éb\’&*ﬁia—é*ﬁﬁjo

[position], FIFDEE[velocity], *ﬁ?@"f’fz\/*ﬁﬁfﬁﬁqﬁﬁﬁ[rsearch])(:ﬂmj—éb\%
BET DR,

@ A—VERERTOT IBEBDHEZRET HFETXI

~

@ IRET—F3EDAVNEHNEDLAYMEBE HiFOEH/EE charge], HFDHE

J

CCT  AXF CRSN=RFIEFOPSIERX THEASNSGF—T—FXFITH S,
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FDPSTERX
1)1~ FEBROEANEIRES BRI (wrs)

mEX

type, public, bind(c) :: type_name '$fdps keyword
end type [type_name]

BLME

1$fdps keyword

type, public, bind(c) :: type_name
end type [type_name]

W fhE

IRET—42E type_name H keyword THHEINF-A1—HEER THDHZEEFDPSIZH
Z B, AIRETE X —"J—KILFP, EPI, EPJ, Force THY . ZNZF 4. FullParticle!,
EssentialParticlel®!, EssentialParticle) &Y, ForceBY 25t i T 5, SEHAIETHRE
doc_spec_ftn_ja.pdf D E5.1.1.2.281% S8,
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FDPS$ERX

2) WEMIIREZIETE T STET X (157X

mEX

type, public, bind(c) :: type_name
data_type .. mbr_name '$fdps keyword
end type [type_name]

E{AYFS
4 . : )
type, public, bind(c) :: type_name
1$fdps keyword
data_type .: mbr_name
end type [type_name
% ype [typ ] y
W e

IRET—42E type_name D A2 INEE mbr_name B\ keyword THEESNT-BEE
THAHEEFDPSIZHA B, AJRE/EF—"T —RI&. charge, position, velocity, rsearch THY. &
NEN FMTFOERMEE), UE, FE, FREFEMEERFER)HELTINS, sFHIETE

BREDES 11228125 BOIL,
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FDPSTETRX
B) E1—VEREICE
O FullParticle®!
mEX
type, public, bind(c) :: FP

1$fdps copyFromForce force (src_mbr,dst_mbr) (src_mbr,dst_mbr) ...
end type FP

AY|

5 DIE TR X (#57x0)

W HHE

HMEERFTERIZ ForceB IRILT DIRET —R2E force M5, FullParticle®! FP (2T —AR(#E %R
stEoRREIAE—F DHEEIRET D, src_mbr hiForceB DA INEET, dst_mbr 1Y
FullParticle2 DAV NEHTH S, FFMITEHREDES.1.2.18FS DL,

HE . YLaRBERE Particle Mesh Z{E AT 51581213, AEIERXBLMEIZLSH ., EIETT 5, 5F5H
X, EHEDFES.1.2282SBD L,
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O EssentialParticlel®!, EssentialParticle) &Y
m =X

type, public, bind(c) :: EPI

1$fdps copyFromFP fp (src_mbr,dst_mbr) (src_mbr,dst_mbr) ...
end type EPI

W fEEE
FullParticle®! fp M SEssentialParticle?B! (=1, )IZTF—4%2aE—F 2 A EZEZIEET . src_mbr

[FFullParticleBY M A INE T, dst_mbr HiEssentialParticle?E (=1 )) DA INEEBTH 5, i
T EHEDES13.1EHEFSEOIE,

O Force®!

Force M ICEB DA RXIEIERDEREFR—ILTLEHD, CSTEY VT ILI—FTHERASATLSELD
ZRNT D

mEA W HEAE
type, public, bind(c) :: Force *ﬁ%fﬁﬁ?@%‘l‘%ﬁfﬁ%%?*ﬂ,ﬁﬂﬁﬁ'éﬁ%
1$fdps clear [mbr=val, mbr=keep, ...] EHRTRT Do AVINKE mbr DIEZE
end type Force val IZHEIET 5, LAV NERDIE

ZEEBELI=GWMEEIZIEF—T—F
keep Z1ETET D, SFMIIIEHREDE
5.1.5.181 25BN,
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