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user defined.F90

BKNFIIRADESE

module user_defined_types

((Cuse, intrinsic :: iso_c_binding ) D CESFBEDHEERCHEL Y 1 — L (Fortran 2003 58 A)
se fdps_vector y L PR B X
[@se fdps_super_particle ] @ ./_\ 7 .l\ W EI:\E ﬁﬁ*i_?‘ﬁ'—_ MIES & *LT\_ :E - :L )I/ (FDPSh g
/( I*%%* Eyl| particle type @ NFI 92 2ADE
type, public, bind(c) :: fuII_partich ISfdps FP,EPI,EPJ,Force EEE L *HELEF@ @M\g M6 (i) bind(c)}%’ﬁ ~ (i) C
ISfdps copyFromForce full_particle (pot,pot) (acc,acc) SELEBMOH LT —2BOEH - ANE.

ISfdps copyFromFP full_particle (id,id) (mass,mass) (eps,eps) (pos,pos)

ISfdps clear id=keep, mass=keep, eps=keep, pos=keep, vel=keep _ .

integer(kind=c_long_long) :: id > FDPSIETRMN &> T. BEMC X > "B/ I ER
TYEENEEETALENHS. 1. 21 —YE

real(kind=c_double) mass !Sfdps charge

real(kind=c_double) :: eps EZHOBOT —23E—DOREYL - T—42 & #EE
type(fdps_f64vec) :: pos !Sfdps position TAHFELIERT ANENHA.

type(fdps_f64vec) :: vel |Sfdps velocity

real(kind=c_double) :: pot
\Qgpe(fdps_f64vec) :Tacc /
d type full particle

9/5/2024




prrn ion functi icle-particle) (1) 38 3 ===
BTl ol ] Yy mHEERABEEOESR
integer(c_int), intent( ip,n_jp @ bmd(c))%'fft._ bleZ\g

type(full_particle), dimension(n_ip), intent(in) :: ep_i
type(full_particle), dimension(n_jp), intent(in) :: ep_j
type(full_particle), dimension(n_ip), intent(inout) :: f
I* Local variables

irre]ztaei(gce_réli)_ui22)::::ilipsz,poti,r3_inv,r_inv @ *j%@ [: 5\(\—_“’_\5—?_ é g ﬁ {: lj:value)% ,r_ﬁL 73‘\/\\2-
type(fdps_f64vec) :: xi,ai,rij > h Z. ﬂE;‘}'ﬁ" L %*EI/—J__\ g" 6 * — — RT - (FDPS ’C;"‘E% é
NI)VMEBEERABERH ORI NS ED-ONELLD.

I* Compute force

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

ai = 0.0d0
poti = 0.0d0
e 3 REER O B 5 b5 & R,
%y = Xi%y - ep_j(j)%pos%y > SEIEE. EHEEL D CHE2EROFTEZT-o TL\D.
iz =S el et > HRLAAL - TEEREOBANS - BEXRORDZHE

r3_inv = rij%x*rij%x & . =
+ rij%y*rii%y & BEALU TEE.
+rij%z*rij%z &
+ eps2
r_inv = 1.0d0/sqrt(r3_inv)
r3_inv=r_inv *r_inv
r_inv =r_inv * 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)%pot = f(i)%pot + poti
f(i)%acc = f(i)%acc + ai
end do

end subroutine calc_gravity_pp
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I¥*%* Interaction function (particle-super particle)
subroutine calc_gravity_psp(ep_i,n_ip,ep_j,n_jp,f) bind(c)
integer(c_ |nt) mtent(ln) value n_ip,n_jp

ip), intent(in) :: ep_i
@ type(fdps_spj_monopole), dimengion(n_jp), intent(in) :: ep_j

type(full_particle), dimension(n_ip), intent(inout) :: f
I* Local variables

A O KT BRTBEEAOBA L &, BT

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

type(f_dps_f64vec) 22 Xi,ai, rij - %’: {Eﬁﬁ 'g' 5 ’Z\g 7':] ﬁ) 5 .
doi=1,n_ip > A—HFO—-RTEHAINEGY ) —FTT 7 FOFEHIC
eps2 = ep_i(i)%eps * ep_i(i)%eps IS =BRFETHLINEND B.

= ep_i(i)%pos
=0.0d0
poti = 0.0d0
doj=1,n_jp
rij%x = xi%x - ep_j(j)%pos%x
rij%y = xi%y - ep_j(j)%pos%y
rij%z = xi%z - ep_j(j)%pos%z
r3_inv = rij%x*rij%x &
+ rij%y*rij%y &
+ rij%z*rij%z &
+ eps2
r_inv = 1.0d0/sqrt(r3_inv)
r3_inv=r_inv * r_inv
r_inv =r_inv * 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)%pot = f(i)%pot + poti
f(i)%acc = f(i)%acc + ai
end do

end subroutine calc_gravity_psp

end module user_defined_types
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f main.F90

d/////////////////////// <MAIN ROUTINE>////111IIT11T]
1 .
[subroutinef main() ] @ 1 —"js 11— P lj:_a_&_c Ul 7\\ )| —? = f_main() D EF' (C %%

(2)| use fdps_module
use user_defined_types @ FDPSDFortran HAPIZER T A1 D EY 2 —)L.
implicit none

I* Local parameters

integer, parameter :: ntot=2**10

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

I-(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

I* Local variables =Wing = -
3 type(fdps_controller) :: fdps_ctrl @ FortranﬁﬁAPIé—:_j:E'f" g_ 5 ?\ \\7 AT % 5
type(c_funptr) :: pfunc_ep_ep,pfunc_ep_sp fdps_controller? 2 2D A 7V 170 b &4E

 EERRRRRRRRRRRRRRRRRRRRRRERRRRERRRERRR=™
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I* Initialize FDPS
call fdps_ctrl%PS_Initialize() ] @ FDPS®D *D EH '“f:

I* Create domain info object

call fdps_ctrl%create_dinfo(dinfo_num) @ %Eiﬁﬁ'f%%ﬁ 71_ 7\\ \\/\\ T 7 |‘ @EEEE &%D :,E\H’“f,

call fdps_ctrl%init_dinfo(dinfo_num,coef_ema)

I* Create particle system object @ *ﬁ%g$ 7J' 7~\ \x/\x T |\ 7)) Eﬁi & *JJ /HJ?

call fdps_ctrl%create_psys(psys_num,'full_particle')
call fdps_ctrl%init_psys(psys_num)

\(

I* Create tree object
call fdps_ctrl%create_tree(tree_num, &
"Long,full_particle,full_particle,full_particle, Monopole")
call fdps_ctrl%init_tree(tree_num,ntot,theta, &
n_leaf limit,n_group_limit)

I* Make an initial condition @ V4 I) - 7J_ 7\\ \\/ I ’7 |\ O)EBZ & ?‘)],Hﬁﬂz

call setup_IC(fdps_ctrl,psys_num,ntot)

.

I* Domain decomposition and exchange particle

call fdps_ctrl%decompose_domain_all(dinfo_num,psys_num) @ ’ﬁﬁi\ﬁﬁﬁ%ﬂ ¢ *ﬁ?—ﬁ}ﬁ
call fdps_ctrl%exchange_particle(psys_num,dinfo_num)

-

o

I* Compute force at the initial time \ @ *ﬁﬁ'ﬂzﬁﬁ D E_I_/vﬁh_-

pfunc_ep_ep = c_funloc(calc_gravity_pp)

pfunc_ep_sp = c_funloc(calc_gravity_psp) > *HEJ’FFH EHOBREARM V2%
call fdps_ctrl%calc_force_all_and_write_back(tree_num, & %ﬂﬂ%‘%ﬁc_funloc THBL. Zh
pfunc_ep_ep, & EAPIDS|FIZEL TLN D,

pfunc_ep_sp, &
psys_num, &

dinfo_num) /
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I* Compute energies at the initial time
clear = .true.
call calc_energy(fdps_ctrl,psys_num,etot0,ekin0,epot0,clear)

I* Time integration
time_diag = 0.0d0
time_snap = 0.0d0
time_sys =0.0d0
num_loop =0
do QO KFEES NV —TDOREA
I* Output
lif (fdps_ctrl%get_rank() == 0) then
I write(*,50)num_loop,time_sys
I 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,ekin1,epotl,clear)
if (fdps_ctrl%get_rank() == 0) then
if ( (time_sys >=time_diag) .or. &
(((time_sys + dt) - time_diag) > (time_diag - time_sys)) ) then
write(*,100)time_sys,(etot1-etot0)/etot0
100 format("time: ",1es20.10e3,", energy error: ",1es20.10e3)
time_diag = time_diag + dt_diag
end if
end if
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@ 1* Leapfrog: Kick-Drift

call kick(fdps_ctrl,psys_num,0.5d0*dt)
time_sys =time_sys + dt
call drift(fdps_ctrl,psys_num,dt)

1* Domain decomposition & exchange particle
if (mod(num_loop,4) == 0) then
call fdps_ctrl%decompose_domain_all(dinfo_num,psys_num)
end if
call fdps_ctrl%exchange_particle(psys_num,dinfo_num)

1* Force calculation
pfunc_ep_ep = c_funloc(calc_gravity pp)
pfunc_ep_sp = c_funloc(calc_gravity_psp)
call fdps_ctrl%calc_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,0.5d0*dt)

1* Update num_loop
num_loop = num_loop + 1

I* Termination
if (time_sys >=time_end) then
exit

Q) BEES N —TDRT

8

I* Finalize
caIII:fdps_ctFrIi’/PoIES_Finalize() ] @ FDPS® %g T Mf@

end subroutine f_main
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FDPS1E /R

B FDPS1E/RN D128

K RET —XEANED A — "jsﬁiiﬁﬂ(FullParticleﬂ[FPL EssentialParticlelE[EP1], \
EssentialParticle) B [£pJ], Force® [Force)) IC XTI T DM EIEET DIETRX °

o RET —ABDAVNBYNE DREBEYEE KT 0 BHE/EE[charge], MF D
Blposition], WFDEE [velocity], WFDH A X/MMEVEALE [rsearcn]) IS X9~ B A

=HEET 28BN,
K 1I-—YERVEFLTOT -2 BEDHEEIEET 218N ° /

ST FAFTRENEEFRFOPSIEAR CEAE NS % —7— KXFIITHS -
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FDPSIERN
1A —YERHEOEREIEET 215~ (557%0)

m =3

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

EARYF

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

W EE
K& T — 2B type_name h' keyword TIREI NI A —TFERETH S Z & ZFDPS
L Z % > BlBE/2F — 7 — RIXFP, EPI,EPJ, Force TH V. Zh £N. FullParticle,
EssentialParticlel B, EssentialParticle)®!, ForceB! [ XTI T 5 - sFA0IFEHRE
doc_spec_ftn_ja.pdf D 565.1.1.2. 281 % S 08 -
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FDPS1E/RA
(2) BN E ZIEE I S 1B (ERNOQ)

m =3

type, public, bind(c) :: type_name
data_type :: mbr_name \Sfdps keyword
end type [type_name]

ARk
4 o )
type, public, bind(c) :: type_name

ISfdps keyword

data_type :: mbr_name

end type [type_name]

J

m EE
TRE T — 2B type_name D x ¥ ST mbr_name 1 keyword TIEE & hiz BB
BETHAC LEFDPSICHZ 5 - OlgE7a+— 7 — RI& ~ charge, position, velocity, rsearch
THN. zhZh. NFOSEREE), LE, RE, REPLFMEERLF) LTI L TWL
5, BEMEEBEEDSES 112285 RBO L -
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FDPSj:E /T\§Z

3) B 1P EREICEBDIERXY E7%0)
O FullParticle®!
m =

type, public, bind(c) :: FP
ISfdps copyFromForce force (src_mbr,dst_mbr) (src_mbr,dst_mbr) ...
end type FP

MHEERFTER C ForceE XTI T IRET — 2 8 force 1 5. FullParticleBL FP IZ T — X (#8E
RHEoRR)E A —FT B 5T IBET D  src_mbr DForceBEL D x » NBH T ~ dst_mbr
HiFullParticleEL D x > "B TH 5 - FHAIEIHHREDFES.1.2.18 2RO & -

% . HLSEHEBE Particle Mesh 2 T A IC1E. BILZIERNTLMLEC L AN, BET A,
M. AFREDSESA2 285D & -
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O EssentialParticlel &, EssentialParticle) &

=X
type, public, bind(c) :: EPI
ISfdps copyFromFP fp (src_mbvr,dst_mbr) (src_mbr,dst_mbr) ...
——endtype EPI
W FaE

FullParticleZ! fp H' 5 EssentialParticle?® (?=1, ))IC T —2 &2 —F 5 55%1EET 5 -
src_mbr (ZFullParticleBL D X > NZET ~ dst_mbr HiEssentialParticle?E (?=1))D X > N
HTHD - 5EfllE EEEDSFE5.13.18 5RO & -

O ForceH!

ForceBL ICEB DM EBIERMN FEHNOEXZYR—MLTWEN - ZZTIEY Y FILO—RTEAINT
WA3LDEBNT 5.

m = W AR
type, public, bind(c) :: Force TEE'VEFE @§+§fﬁf% j&fp_gﬁ'fb ER-Va]
ISfdps clear [mbr=val, mbr=keep, ...] EHEIBRT A, X2 NEE mbr D{E
end type Force z=val CHIEET 5. b L XY NE

HOBEEZELELBVBEICIE
*—"7J— Rkeep HI5ET 5. 5t
HAHREDFES15.18E5SBO L -
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